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Child labour in cacao production
The following documentary by Panorama (20101, 2)
provides some evidence of the existence of child labour in
cacao production in 2009-2010. The summary that follows
not only highlights visual evidence of child labour in cacao
production in Africa (which is the actual data provided
here), but also provides other statistical information
commented during the documentary (which should be
taken as indirect data, only).

Part 1 of 4

80 million chocolate eggs were eaten in
Easter in the UK (in 2010), and half-a-
million tons of chocolate was consumed
during the year.
Most of this chocolate would have been
manufactured from cocoa beans cultivated
in West Africa, especially in Ivory Coast
and Ghana. Around 60% of the world's
cocoa production comes from these two
countries, where more than 10 million
people depend on cocoa production and
their governments do well in taxing it.
The neighbouring country of Burkina Faso
is poor, in comparison, and many do a
living smuggling children to work in the
cocoa plantations of Ivory Coast and
Ghana. Several thousand children are so
trafficked each year. The reporter actually
talked to 5 women who have lost one
child each to smuggling.
The reporter also talked to 4 children in
Northern Ghana who confirmed they were
(trafficked) from Burkina Faso.
Trafficked children are not paid. The
people who deliver the children
(sometimes family members themselves)
are the ones who get the money, instead.
The International Labour Organization
(ILO) defines the worst forms of child
labour as work "likely to harm the health,
safety or morals of children", the "use of
hazardous tools", and work that
"interferes with schooling".

(Video embedded from YouTube on 17 April 2011)
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Part 2 of 4

More than 100,000 Ivorian children work
in conditions breaching ILO conventions.
They may not have been trafficked,
though, but work with their families in
such conditions. In Daloa, the reporter
found that children may work from 6 a.m.
to 4 p.m. and do not go to school, as
there is none nearby.
The average income in Ivory Coast is
around GBP 1,0003 a year.
In Soubre, the reporter's team had also
witnessed child labour in breach of ILO
conventions.
The chocolate industry made USD 80
billion4 in profit in 2009. However, it had
only invested USD 75 million5 in support
of cocoa farming communities in the past
10 years.
In San Pedro port, where some half-a-
million tons of cocoa beans are shipped
every year, major exporters required
paperwork showing the traceability of
cocoa beans. However, independent
traders usually buy cocoa without
paperwork, and then, as licensed traders,
can sell it to the major exporters, thus
introducing that cocoa into the normal
supply chain.

(Video embedded from YouTube on 17 April 2011)

Part 3 of 4

The reporter got first-hand information
that 10 to 11 children in a village in
Ghana may be trafficked children.
In the UK, only about 10% of chocolate
bars carry the Fairtrade certification logo.
In principle, the Fairtrade programme also
ensures the prevention of child labour in
the production of cocoa. In fact, the
reporter found a cocoa producer who had
being suspended from trading with a
Fairtrade co-operative for six months
because he had being caught using
children for labour. The cocoa producer
further estimated that another 6 farmers
in the area (thus, a total of 7) had being
equally suspended for similar reasons. In
fact, the reporter met two of the girls who
had been trafficked to work in cocoa
production farms in Enchi (Ghana).
Cadbury planned to invest GBP 45 million
6 over 10 years in helping cocoa farmers.

(Video embedded from YouTube on 17 April 2011)
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Part 4 of 4

The reporter got first-hand information
that Ivory Coast cocoa producers
supplying Fairtrade co-operatives still
used child labour in cocoa production.
Nestle planned to invest GBP 65 million7

over 10 years in helping cocoa farmers.
Child trafficking often involves a family
member, and whatever money they get
from the child do not necessarily reverts
back to their families. The reporter met
mothers of children who were trafficked
by male family members (fathers,
brothers-in-law, uncles, sometimes with
the passive support of the mothers or the
own children's hope for a better future).

(Video embedded from YouTube on 17 April 2011)

In summary, the documentary team found the following first-hand or secondary evidence of child
labour in cocoa farms in Africa:

Ghana Ivory Coast Burkina Faso

10 to 11 children in a village may
have been trafficked. Four of
these children appear on screen,
and one of them is finally rescued
and returned home.

One child talked of
unspecified children in
his village, working long
hours and not having a
school.

Six women reported to have
lost one child to traffickers
each. One of these women will
get her child back during the
programme.

7 cocoa farmers had been
temporarily suspended from
trading under the Fairtrade
programme.

Two girls had been trafficked for
work in the recent past.

Methods
TV documentary with brief case studies of individuals found as convenient sample. Although the
documentary itself is probably not an authoritative source in regards to child slavery and child
labour issues in Africa, it provides first-hand anecdotal evidence of the existence of those issues.
The veracity of the documentary is not suspect, either.

References
1. Panorama (2010). Chocolate: the bitter truth. BBC (UK), 2010. Retrieved from YouTube on 17
April 2011.
2. Panorama (2010). Tracing the bitter truth of chocolate and child labour. BBC (UK), 2011.
Retrieved from BBC News on 21 April 2011.
+++ Footnotes +++
3. GBP 1,033 in 2010 real value.
4. USD 81 billion in 2010 real value.
5. 2010's real value of USD 85 million if we assume USD 7.5 million invested each past year at their corresponding US
inflation rates.
6. 2010's real value of GBP 40 million if we assume GBP 4.5 million invested each year at 3% inflation rate.
7. 2010's real value of GBP 57 million if we assume GBP 6.5 million invested each year at 3% inflation rate.
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Want to know more?
Fairtrade International

A group of organizations aiming at providing a fair deal with producers, auditing them and
managing Fairtrade standards.

International Cocoa Initiative - ICI
A non-profit foundation aiming at addressing the worst forms of child labour and forced adult
labour on cocoa farms.

International Labour Organization - ILO
The United Nations organization responsible for drawing up and overseeing international
labour standards.

Wiki of Science - Chocolate production
This technology page gives some information about how chocolate is made.

Wikipedia - Children in cocoa production
This Wikipedia page provides some more light information about the use of children in cocoa
production.

Editor

Jose D PEREZGONZALEZ (2011). Massey University, New Zealand
( JDPerezgonzalez JDPerezgonzalez).
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iPhone GPS reliability
The reliability of the iPhone's GPS tracking feature was assessed
empirically by Perezgonzalez in 20101. The research used an
iPhone and a specialized tracking device (Spidertracks) on the
same training flight. At the end of the flight, the data collected by
both technologies were compared. More specifically, data
regarding four flight parameters were correlated to assess the
tracking variability of the two technologies. The results obtained
are shown in the table below for each of the four flight parameters of interest.

Table 1. Variability assessment

flight parameter Pearson coefficient significance

Latitude 0.991 p < 0.000

Longitude 0.997 p < 0.000

Altitude 0.990 p < 0.000

Speed 0.927 p < 0.000

Methods
Sample and procedure

76 data points (time intervals) comprising data for two paired subsamples: data for
Spidertracks, and data for iPhone (four variables each).
Data points were collected from a single, one hour and seventeen minutes long flight. Both
technologies were onboard a Piper PA-28-161 Warrior during a typical training session. No
malfunctioning or other problems were found with the technologies, and non-technological
variability did not affect the reliability of technology, either. Therefore, further measurements
(in time or space) were deemed not necessary.
The sample size was limited by the maximum number of data points recorded by Spidertracks
(which tracked flight performance less frequently, or once per minute). The iPhone, instead,
tracked flight performance per second. Thus, the corresponding 76 data points for the iPhone
sample were selected by matching the first data points in the sequence for both technologies,
and then collating the remaining data points spaced at regular intervals from the previous
data point. Selecting the first data point from the iPhone database was approximate, using a
triangulation of measures. Although some uncertainty may remain regarding this first
matching, the remaining data points were selected objectively, at exactly one minute
intervals from the first one.

Materials

One Spidertracks unit (a commercial GPS fleet monitoring tracking device).
One iPhone unit with a GPS flight tracking programme installed. The phone was used without
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its phone card.
A stopwatch.

Data analysis

The data matrix was assessed as per normality and linearity. Results were adequate for
continuing with parametric data analysis.
Main analyses were t-tests for paired-samples for the four variables under study.

References
1. PEREZGONZALEZ Jose D (2010). Reliability analysis of assisted-GPS technologies for
post-flight analysis. Aviation Education and Research Proceedings (ISSN 1176-0729), volume 2010,
pages 53-54.
+++ Footnotes +++
2. Reproduced with permission from PEREZGONZALEZ Jose D [ed] (2010). Assisted-GPS reliability. AviationKnowledge
(ISSN 1179-6685), 2010, page 7.
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WASP-12b magnetic field
Aline Vidotto, Moira Jardine and Christiane Helling detected in
20102 "the presence of an extended material ahead of the
planetary orbit […] of the gas giant planet WASP-12b […]. [T]his
material extends out to 4.2 planetary radii […], implying an upper
limit of Bp<24G."

Methods
Near-UV transit observations of the exoplanet WASP-12b using the Hubble Space Telescope.
(No further information available)

References

1. MEYERS Catherine (2011). Alien world's fast orbit creates shock waves. ScienceNOW (ISSN
1947-8062), 22 April 2011. Retrieved from ScienceNOW on 25 April 2011.
2. VIDOTTO Aline, Moira JARDINE & Christiane HELLING (2010). Exoplanet magnetic fields
and bow shocks. Royal Astronomical Society's National Astronomy Meeting, 17-21 April 2011,
record 194 of 382.

Want to know more?
ScienceNOW - Commentary by Meyers

In this ScienceNOW page you can read the commentary by Meyers, which is, perhaps, a bit
more explicit than the abstract published by the Royal Aeronautical Society.

Wiki of Science - Magnetospheres in exoplanets
This Wiki of Science "pseudoscience" page offers some more information about research
interpretation and future hypotheses.

Wikipedia - Bow shocks
This Wikipedia page explains magnetospheric bow shocks (as they apply to Earth) and other
bow shocks in the universe a bit further.

Editor

Jose D PEREZGONZALEZ (2011). Massey University, New Zealand
( JDPerezgonzalez JDPerezgonzalez).
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Balanced nutrition
The concept of 'balanced nutrition' is a difficult one to anchor to a particular idea, namely because it
is used for referring to different things. Thus, we may be better off starting with some initial
definitions of related concepts, and then attempt a summary of the possible meanings of the main
concept of 'balanced nutrition'.

Let's start with the concept 'balance'. An appropriate dictionary meaning for balance when referring
to nutrition is to balance (tr.v.) as "1a (1): to compute the difference between the debits and
credits of […]; 4c: to bring into […] proportion", and well-balanced (adj.) as being "1: nicely or
evenly balanced […] <a well–balanced diet> […]" (Merriam-Webster Online Dictionary, 20051).

'Debits' and 'credits' are to be understood here as referring to either energy or chemical elements
such as aminoacids. Thus, a balanced diet is that which provides energy in equal amounts to the
energy spent in such a manner that the subtraction of one from the other yields 'zero'. Equally, in
regards to nutrients, a balanced diet is that which provides those chemical elements (for example,
aminoacids) in equal amounts to the elements lost (Webb, 19953), in such a manner that the
subtraction of one from the other also yields 'zero'.

As calculations of chemical balance are rather cumbersome, the middle-of-the-road strategy is to
recommend proportions of nutrients or food that, once digested, would approximate the required
chemical balance. For example, recommended dietary intakes work on the basis of proportion or
amount of nutrients (such as protein, which would yield aminoacids), while food pyramids work on
the basis of proportion or amount of food (such as meat, which would yield protein and, thus,
aminoacids). In these cases, balance is achieved by proportionality of nutrients or foods. Such
proportionality is in direct relation to the underlying chemical balance needed.

'Nutrition' and 'diet' are words also commonly used when referring to nutrition. Although both can
be used for similar purposes, here may be advantageous to segregate them to particular meanings,
thus gaining clarity and understanding.

For example, nutrition (n) can refer to both food and nourishment, as in "1: the act or process of
nourishing or being nourished; specifically: the sum of the processes by which an animal or plant
takes in and utilizes food substances; 2: nourishment", nourishment (n) being defined as "1a:
food, nutriment; b: sustenance", and nutriment (n) as "something that nourishes or promotes
growth, provides energy, repairs body tissues, and maintains life" (all definitions by the Merriam-
Webster Online Dictionary, 20051). However, by affinity, nutrition seems more appropriate for
discussing nutriments and, thus, nutrients (that is, the component of foods) rather than food
products. In this case, it is possible to talk of balanced nutrition as referring to either chemical
balance or nutrient proportionality, or both.

Diet (n), on the other hand, is defined as "1a: food and drink regularly provided or consumed; b:
habitual nourishment; c: the kind and amount of food prescribed for a person or animal for a special
reason; d: a regimen of eating and drinking sparingly so as to reduce one's weight <going on a
diet> (Merriam-Webster Online Dictionary, 20051). Thus, a diet, by affinity, seems more appropriate
for referring to food and drink products rather than to their nutrients. In this case, we could talk of
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a balanced diet, an adequate diet, a healthy diet or a varied diet.

This leaves us with several ideas for which the concept of 'balanced nutrition' currently applies. Yet,
we could also refer to those ideas with more appropriate concepts, and end up with a list of
concepts such as the following:

Balanced nutrition for referring to the equilibrium in the amount of energy or nutritional
chemicals ingested in relation to the energy or nutritional chemicals spent (Webb, 19953). A
diet which provides either an excess or a deficiency of energy or nutrients is, thus, deemed to
be unbalanced.
Balanced nutrition for referring to the proportionality of nutrients in the diet (eg,
recommended dietary intakes). Too much or too little of a nutrient, or several of them, over
time is deemed to be unbalanced, leading to malnutrition or chronic disease.
Balanced diet for referring to the proportionality of particular categories of foods (eg, the
food pyramid). Too much or too little of foods from particular categories over time is deemed
to yield an unbalanced or unhealthy diet.
Varied diet for referring to 'eating with variety', for example, eating a variety of fruits and
vegetables, or eating a variety of food products (eg, Wardlaw, 19912). Thus, a varied diet
may not necessarily be a balanced one in the sense that it provides all the required
nutriments in adequate proportions, although it probably approaches a balanced diet
reasonably well4.
Healthy diet for referring to a diet focused on particular food products because of their
health properties. For example, eating five (to nine) servings of fruits and vegetables a day,
eating cereals rich in fiber, consuming omega-3 oils, etc5.
Healthy lifestyle for referring to a combination of any of above with exercise, mainly,
although you can also see further combinations with approaches such as stress management,
spirituality, etc.

References
1. MERRIAM-WEBSTER ONLINE DICTIONARY (2005). Retrieved from http://www.merriam-
webster.com/dictionary on 27 June 2008.
2. WARDLAW Gordon M (1991). Contemporary nutrition. Issues and insights (5th edition).
McGraw-Hill (Boston, USA), 2003. ISBN 9780072865301.
3. WEBB Geoffrey P (1995). Nutrition. A health promotion approach. Edward Arnold (London,
UK), 1995. ISBN 9780340610275.
+++ Footnotes +++
4. Although the food pyramid philosophy leads to this idea of a varied diet, the food pyramid is closer to a balanced diet
insofar as it recommends that certain food products be eaten more frequently and in greater proportion than others,
despise doing so with variety.
5. Notice that the concept of a healthy diet may also be used for referring to a balanced diet, however here we separate
both concepts so that a healthy diet can be one that promotes health without it necessarily being a balanced diet. Diets
for weight reduction, 'heart-friendly' diets, etc, are healthy diets, not necessarily balanced diets.

Want to know more?
The Balanced Nutrition Index

This is a database dedicated to researching the nutritional balance of food products, recipes
and diets.

Wiki of Science - Recommended dietary intakes
This Wiki of Science page deals more deeply with international recommended dietary intakes,
the cornerstone of balanced nutrition.

Author

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Referential currency (r)
This document describes a technological application for the field of economics. It aims to fix part of
the economical wandering between the 'real' and 'nominal' value of money in order to increase
standardization in reporting, as well as to allow for more meaningful comparisons in time and easier
understanding by readers. The proposal made here is for a fix at sovereign currency levels rather
than at international levels. That is, it works at the level of, for example, the US dollar, Australian
dollar, British pound or Euro, but does not propose an international currency2.

Thus far, economists have established ways for comparing the 'real' (or 'constant') value of money
at two different periods of time by accounting for the effect of inflation and, then, deflating the
corresponding nominal values of the currency at either year, accordingly. For this to work, any
calculations need to be made in reference to a common, ad hoc year, the base year. Unfortunately,
the reach and relevance of such procedure is relative to that particular study insofar other studies
may use different base years. Therefore, comparisons across studies are of limited use and, more
often than not, they require the setting of a third, ad hoc, base year for a meaningful comparison.
In this context, the 'constant' value of money conveyed by those studies has little if any significance
for society at large, in the sense that the average citizen will find it difficult to make meaningful
comparisons between time periods that use different base years3.

A fix to this dilemma is easy and straightforward, although it would require some agreement of
convenience. We have more or less managed to find similar fixes with time (by establishing a year
'one' at some time in the past) and with temperature (by pairing a '0 degrees' point to a given
temperature). It is interesting that we have not yet done so with the value of money.

The procedure is as simple as using a unique base year as standard year '0' for the general
reporting of economic constant values4. That is, use an agreed year as year ‘0’ (ie, base year),
inflate or deflate any nominal values before and after that year as appropriate (nominal values thus
become 'constant' in reference to such base year), and then interpret any nominal value in
reference to its constant value, as usual.

As this is a new approach to standardization, 2010 could serve as a convenient base year. Inflation
or deflation corrections will then be made to the years before or after 2010, respectively. For
general use, the annual average CPI5 for each year could be used for deflating or inflating the
nominal value of a currency. For more precise uses (eg, economic reports) or when the annual
average is not known, the CPI value closest to the day of the economic release in question may be
preferred6. With such a standard base year, historic as well as present and future comparisons are
more easily made and, thus, become more meaningful. Even better, this referential or standard
value does not lose relevance with the passing of time, unlike nominal values and ad-hoc constant
values.

The resulting output could be referred to as the ‘referential’ value of money or the ‘standard’ value
of money. Such output could further be represented by an ‘r’ placed before the traditional currency
symbol or denomination (thus, $ = nominal dollar, r$ = referential/standard dollar; EUR = nominal
euro, rEUR = referential euro). Finally, such referential or standard value could be written after the
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nominal value when it may be relevant to do so.

For example, a reporter could write that “Berkshire Hathaway’s net profits have diminished from
$2.49 (r$3.46) billions in 1996, to $1.11 (r$1.13) billions in 2009, although its per-share book value
has increased from $19,011 (r$26,421) to $84,487 (r$85,873) in the same period”.

Or a researcher could conclude that “if we consider the evolution of average annual salaries in the
US each decade since 1949, as follows: 1949 - $2,950 (r$27,028); 1959 - $3,856 (r$28,894);
1969 - $5,894 (r$35,020); 1979 - $11,497 (r$34,447); 1989 - $20,100 (r$35,346); 1999 -
$30,470 (r$39,881); and 2009 - $40,712 (r$41,380); we ought to conclude that average annual
salaries have increased dramatically in nominal value up till the 21st century, but they have
increased more erratically in real value, except in the ‘70s, when salaries lost standard value
compared to the ‘60s (even when their nominal value almost doubled in the same period)”.

Or a company claiming, in 2011, to have invested USD 8 million in the past and further claiming its
intention to increase its investment to USD 10 million in the next 10 years, could see such figures
easily 'translated' into referential values as such: “The company plans to invest rUSD 8.5 million in
the next 10 years (assuming USD 1 million invested each year and an annual inflation rate of 3%
per year), which actually is a lesser inversion than the rUSD 8.6 million it has invested in the past
(also assuming USD 1 million invested per year at each year’s corresponding [historic] inflation
rate).”

For a use of referential currencies in practice, see, for example, Perezgonzalez, 20101, who reports
both rUSD and rGBP in the footnotes of the article.

References

1. PEREZGONZALEZ Jose D [ed] (2010). Child labour in cacao production. Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 1-4.
+++ Footnotes +++
2. International comparisons are, of course, possible by way of exchanging one currency into another and then applying
any 'referential correction', as appropriate.
3. For this average citizen, the 'nominal' value of money will probably be more meaningful than 'constant' values using
different base years, despite him not accounting for the impact of inflation on those nominal values.
4. For particular reporting, such as annual reports to shakeholders, ad hoc constant values may be more relevant, though.
Notice, however, that the use of a standard 'constant' year does not necessarily conflict with such particular purposes.
5. Consumer Price Index.
6. Of course, a similar procedure could be used with a GDP deflator or any other index of inflation, if or when it is more
appropriate to do so.

Want to know more?
Wikipedia - Real vs nominal value in economics

This Wikipedia page gives more information about the difference between real and nominal
values.

Wikipedia - Constant dollars
This Wikipedia page gives more information about constant (aka real) values of a currency.

Wikipedia - Purchasing power
This Wikipedia page gives more information about purchasing power, a concept very much
related to constant, real and referential values of a currency.
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Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).

Wiki of Science: Referential currency (r) http://wikiofscience.wikidot.com/printer--friendly//print:referential-cur...

2 of 3 16/05/2011 3:47 p.m.



Other interesting sites

Journal KAI Wiki of Science AviationKnowledge A4art
The Balanced

Nutrition Index

page revision: 6, last edited: 16 May 2011, 15:47 GMT+12 (10 seconds ago)

Unless stated otherwise Content of this page is licensed under Creative Commons Attribution-ShareAlike 3.0
License

Wiki of Science: Referential currency (r) http://wikiofscience.wikidot.com/printer--friendly//print:referential-cur...

3 of 3 16/05/2011 3:47 p.m.



Fold

Table of Contents

Theoretical frame
Supporting evidence

Collapsed past societies
Successful past societies

Way forward
Predicting modern societies' collapses

Site: Wiki of Science at http://wikiofscience.wikidot.com
Source page: Environmental collapse model at http://wikiofscience.wikidot.com

/print:environmental-collapse-model

Environmental collapse model

[<Normal page] [PEREZGONZALEZ Jose D [ed] (2011). Environmental collapse model. Journal of Knowledge

Advancement & Integration (ISSN 1177-4576), 2011, pages 15-19.]

Theoretical frame
The environmental collapse model was published by
Jared Diamond in 20051. The model deals with a
structured set of mostly environmental variables
that seem to account for the collapse of some past
and present societies. The model, thus, proposes a
chain of causation whereas environmental change
has led to, is leading to, and may lead to social
collapse. This said, the model does not presuppose that all social collapses are a necessary
consequence of the proposed variables. As Diamond writes, "It would be absurd to claim that
environmental damage must be a major factor in all collapses […]. It's obviously true that military or
economic factors alone may suffice" (p.15).
The model is based on five main variables:

Environmental damage, based on the following conditions:
Ecological problems, such as:

deforestation and habitat destruction
soil problems
water management problems
over-hunting
overfishing
effects of introduced species
human population growth
increased per capita impact of people

Human-caused climate change
Build up of toxic chemicals
Energy shortages
Full use of Earth's photosynthetic capacity

1.

Climate change2.
Hostile neighbors3.
Friendly trade neighbors4.
Response to environmental problems, based on the following conditions:

Failure to anticipate a problem:
because of no previous experience with such problem
because of having forgotten a previous experience with such problem
because of using solutions based on a false analogy with a similar problem

Failure to perceive a problem:
because the problem itself is imperceptible
because organizational managers are distanced from where the problem
occurs locally
because of slow trends in how the problem progresses

Failure to solve the problem:
because of rational behavior (economic rationality, selfishness, and the
"tragedy of the commons")
because of irrational behavior (persistence in error, holding inappropriate
values, the "it's someone else's problem" phenomenon, groupthink, and
psychological denial)

5.
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because of failure in solving the problem (beyond present capacities of
solution, prohibitively costly to solve, or solutions coming too little too late)

Supporting evidence
Collapsed past societies

Case studies by Diamond (20051)

Easter Is. Pitcairn Is. Anasazi Maya Vinland Norse

ENVIRONMENTAL DAMAGE

~ Deforestation yes yes yes yes yes

~ Soil problems yes yes yes yes yes

~ Water problems yes yes

~ Over-hunting yes yes yes

~ Overfishing yes yes

~ Introduced species yes yes yes

~ Population growth yes yes yes

~ Per capita impact

~ Human climate change yes

~ Toxic chemicals

~ Energy shortages

~ Full photosynthetic use

CLIMATE CHANGE yes yes yes

HOSTILE NEIGHBORS yes yes yes

TRADING PROBLEMS yes yes yes yes

FAILED RESPONSE

~ No experience yes yes

~ Forgotten experience yes yes

~ False analogy

~ Imperceptible causes yes yes yes

~ Distant managers

~ Slow trends yes yes

~ Selfish behavior yes yes yes

~ Irrational behavior yes yes

~ Failed solution yes yes

yes = contributory factor to the collapse of the society

Successful past societies

Case studies by Diamond (20051)
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Tikopia
New

Guinea
Japan Iceland Orkney Shetland Faeroe

ENVIRONMENTAL
DAMAGE

~ Deforestation halted reversed reversed yes yes

~ Soil problems reversed yes yes no halted

~ Water
problems

reversed yes

~ Over-hunting yes

~ Overfishing halted

~ Introduced
species

halted

~ Population
growth

halted halted halted

~ Per capita
impact

~ Human climate
change

~ Toxic
chemicals

~ Energy
shortages

~ Full
photosynthetic
use

CLIMATE
CHANGE

HOSTILE
NEIGHBORS

TRADING
PROBLEMS

no no no no no

FAILED
RESPONSE

~ No experience

~ Forgotten
experience

~ False analogy halted

~ Imperceptible
causes halted yes

~ Distant
managers

no no

~ Slow trends no

~ Selfish
behavior

reversed no reversed

~ Irrational
behavior

reversed reversed reversed reversed
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~ Failed solution reversed reversed

yes = contributory factor to the collapse of the society; no = not a contributory factor, thus helping the society to
survive; halted = contributory factor that the society managed to halt, thus helping it to survive; reversed =
contributory factor that the society reversed or changed, thus helping it to survive

Way forward
Predicting modern societies' collapses

According to Diamond, some modern societies have collapsed (e.g. Rwanda and Haiti), while others
are on the verge of collapsing…or so would the model predict, as these societies are affecting the
environment in a way leading towards such a collapse. Thus, the future of these societies (including
any mitigating or reversing strategy they implement) should work as an empirical test to the
model.

Case studies by Diamond (20051)

Rwanda
Dominic.

Rep.
Haiti China Australia Montana L.A.

ENVIRONMENTAL
DAMAGE

~ Deforestation yes yes yes yes yes yes yes

~ Soil problems yes yes yes yes yes yes yes

~ Water problems yes yes yes yes

~ Over-hunting yes

~ Overfishing yes yes yes yes

~ Introduced
species

yes yes yes yes yes

~ Population
growth

yes yes yes halted yes yes yes

~ Per capita
impact

yes yes yes yes yes

~ Human climate
change

yes yes

~ Toxic chemicals yes yes yes yes

~ Energy
shortages

~ Full
photosynthetic
use

CLIMATE CHANGE yes yes yes yes

HOSTILE
NEIGHBORS

no no

TRADING
PROBLEMS

no

FAILED
RESPONSE

~ No experience
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~ Forgotten
experience

~ False analogy yes yes

~ Imperceptible
causes

yes

~ Distant
managers

~ Slow trends

~ Selfish behavior yes yes yes reversed yes yes

~ Irrational
behavior

yes yes reversed yes

~ Failed solution yes yes

yes = contributory factor to the collapse of the society; no = not a contributory factor, thus helping the society to
survive; halted = contributory factor that the society managed to halt, thus helping it to survive; reversed =
contributory factor that the society reversed or changed, thus helping it to survive

References
1. DIAMOND Jared (2005). Collapse. How societies choose to fail or survive. Penguin Books
(London, UK), 2006. ISBN 9780140279511.

Want to know more?
BOURNE Joel K Jr (2008). Dirt poor. National Geographic, 2008, vol.214, no.3, pp.108-111. ISSN
0027-9358.

Just a one page article (plus photographs) of Haiti's soils and societal woes. The article
partially supports Diamond's predictions for Haiti.

MANN Charles C (2008). Our good Earth. Can we save it? National Geographic, 2008, vol.214,
no.3, pp.80-107. ISSN 0027-9358.

Nice article on the quality (as fertility) of Earth's soils, which illustrates one of the variables of
Diamond's model.

Editor

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).

Other interesting sites

Journal KAI Wiki of Science AviationKnowledge A4art
The Balanced

Nutrition Index

page revision: 8, last edited: 24 May 2011, 18:13 GMT+12 (21 hours ago)

Unless stated otherwise Content of this page is licensed under Creative Commons Attribution-ShareAlike 3.0
License

Wiki of Science: Environmental collapse model http://wikiofscience.wikidot.com/printer--friendly//print:environmental...

5 of 5 25/05/2011 3:50 p.m.



Site: Wiki of Science at http://wikiofscience.wikidot.com
Source page: Balanced Nutrition Index™ (BNI™) at http://wikiofscience.wikidot.com

/print:balanced-nutrition-index

Balanced Nutrition Index™ (BNI™)

[<Normal page] [PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge

Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21.]

The Balanced Nutrition Index™
The Balanced Nutrition Index™ (BNI™)7 is a technological application for assessing the nutritional
balance of foods, recipes and diets. It uses dietary recommended intakes (RDIs) in order to analyse
the nutrition composition of foods and assess their nutritional balance. Thus, it is able to index
foods according to such balance. The BNI underlying principle is quite simple: subtract actual
macronutrients contribution to foods from 'ideal' macronutrients contribution, add the differences
and, in so doing, compile a unique figure that allows indexing a given food product according to its
degree of nutritional balance (or, rather, unbalance). (See, for example, Pérezgonzález, 2007a1.)

A quick description

The BNI™, as its name says, 'works' within the concept of balanced nutrition, rather than
alternative concepts such as balanced diets, varied diets, healthy diets or healthy lifestyles
(Pérezgonzález, 2011a5). It is, if you wish, a 'mathematical' approach to food indexing, not to
dieting.
The main "theoretical" background for the index are recommended dietary intakes (RDIs). In
order to enhance standardization, however, the index works with a single set of RDIs, which
is an average result obtained from other modern Western RDIs (Pérezgonzález, 2011b6).
However, by changing the RDIs, it may be used for analyzing food products according to
particular national standards.
The index works with macronutrients only, although, given its social importance, it also
includes sodium. Most of this nutritional information is readily available on nutrition labels, or
commonly reported in food databases (such as USDA's). Protein, carbohydrate, sugars, fat,
saturated fat, fiber and sodium are the nutrients that the index uses.
The index works by calculating the percentage contribution of each nutrient to 100 grams of
food. It then compares this against the percentage contribution expected from an 'ideal'
balanced food ('ideal' meaning according to RDIs). Any macronutrient differences in excess or
deficiency from this 'ideal' contribution is added up (as natural numbers) into a single figure,
representing the accumulated macronutrient unbalance. Adequately balanced foods will show
an index of 'zero' (BNI™ 0.0), while the greater the numerical index the more unbalance the
food is (eg, a typical chocolate bar is around BNI™ 124.00).
The numerical figure is further qualified with signs and letters, which identify the most
important macronutrient. These signs and letters not only indicate the food's main nutritional
bias, but also helps differentiate between foods with similar numerical results. The possible
qualifications are the following: 'p', excess of protein, '-p' deficiency in protein, 'c' excess of
carbohydrate, '-c' deficiency in carbohydrate, 's' excess of sugars, 'f' excess of fat, '-f'
deficiency in fat, 'sf' excess of saturated fat, 'fb' excess of fiber, '-fb' deficiency in fiber, and
'na' excess of sodium.
Therefore, the BNI™ appears as a numerical figure indicating relative degree of nutritional
unbalance, and a letter code indicating the main nutritional bias in the food. This index is
sensible enough as for allowing 'indexing' food products according to their nutritional balance8

.
The BNI™ was first formulated in 2007 and used a 'mid-point' calculation, resulting in larger
numerical indexes and a subjective assessment of those indexes closer to 'zero' as 'balanced'
(eg, Pérezgonzález, 2007a1, 2007b2). The formula was changed to a 'range' calculation in
2008. With this advanced formulation, only macronutrient contributions which fall outside an
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RDI range count towards unbalance, making the index more accurate, as it also eliminates
any subjective assessments (ie, a balanced food is that with BNI™ 0.0) (See, for example,
Pérezgonzález, 2008a3, 2008b4.)

References

1. PÉREZGONZÁLEZ Jose D (2007a). TV nutritional promotion in New Zealand (February-March).
The Balanced Nutrition Index (BNI) (ISSN:1177-8849), 2007, issue 1.
2. PÉREZGONZÁLEZ Jose D (2007b). Nutritional balance of snack bars in New Zealand. The
Balanced Nutrition Index (BNI) (ISSN:1177-8849), 2007, issue 2.
3. PÉREZGONZÁLEZ Jose (2008a). To eat or not to eat Tick-approved foods. The Nutrition
Society of New Zealand's Annual Conference, 9th-10th December, Christchurch, New Zealand, page
17.
4. PÉREZGONZÁLEZ Jose D (2008b). Traditional Apache foods. The Balanced Nutrition Index
(BNI) (ISSN:1177-8849), 2008, issue 1.
5. PEREZGONZALEZ Jose D (2011a). Balanced nutrition. Journal of Knowledge Advancement &
Integration (ISSN 1177-4576), 2011, pages 9-11.
6. PÉREZGONZÁLEZ Jose D (2011b). Chocolate bars nutritional balance: 2007-2011. The
Balanced Nutrition Index (BNI) (ISSN:1177-8849), 2011.
+++ Footnotes +++
7. The Balanced Nutrition Index™ is a trademarked name, and it refers to the technology itself, a database and a
journal.
8. The BNI™ is not necessarily a good indicator of nutritional quality, although it seems to correlate well with it. For
example, a food with an excess of one gram of saturated fat and another with a deficiency of one gram of carbohydrate
will appear as having the same degree of unbalance. However, excess of saturated fat  is normally less healthy that
deficiency in carbohydrate. It is worth remembering that the BNI™ is not a health index and, thus, do not compensate the
weight of certain nutrients according to health values.

Want to know more?
Balanced nutrition

This Wiki of Science page deals with the meaning of balanced nutrition and how to
differentiate it from related concepts, such as a balanced diet, a varied diet and a healthy
diet.

The Balanced Nutrition Index™
You can find further information related to the index in the Balanced Nutrition Index™
database or the Balanced Nutrition Index™ journal.
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Recommended dietary intakes
(RDIs)
Recommended dietary intakes (RDIs) are, perhaps, a
good piece of evidence of how scientific knowledge has
not yet being able to 'crack' fully the relationship
between nutrient requirements and diet as for
establishing balanced nutrition. At most,
recommended dietary intakes are agreements reached by panels of experts, thus varying from
country to country and, even, according to cultural background. Below are but a few of Western
recommended dietary intakes, together with the more international recommendations made by
WHO and FAO for the prevention of malnutrition and chronic disease, especially in poorer areas or
the world.

WHO / FAO

The World Health Organization's standard for adults5 is as follows:

10-15% of energy intake from protein
15-30% of energy intake from fats (and no more than 10% of energy intake from saturated
fats)
carbohydrate to provide the remaining energy intake by difference, thus, 55-75% of energy
intake (and no more than 10% of energy intake from sugars)
25g or more of fiber
2600mg or less of sodium (the recommended intake for preventing high blood pressure was
set at 1700mg or less)

USA / Canada

The United States and Canada's standard for adults3 4 is as follows:

10-35% of energy intake from protein
20-35% of energy intake from fat (no limit for saturated fat was set)
45-65% of energy intake from carbohydrate7 (and no more than 25% of energy intake from
sugars)
38g or more of fiber for men, and 25g or more of fiber for women
2300mg of less of sodium (adequate intake was set at 1500mg)

Australia / New Zealand

The Australia and New Zealand's standard for adults6 is as follows:

15-25% of energy intake from protein
20-35% of energy intake from fat (no limit for saturated fat was set8)
45-65% of energy intake from carbohydrate (no limit for sugars was set)
38g or more of fiber for men, and 28g or more of fiber for women
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2300mg of less of sodium (adequate intake was set at 1600mg)

UK

The United Kingdom's standard for adults2 1 is as follows:

No requirements for protein intake were set9

No more than 35% energy intake from fats10 (and no more than 11% of energy intake from
saturated fats)
50% of energy intake from carbohydrate (and no more than 11% of energy intake from
sugars)
18g or more of fiber
2300mg of less of sodium (adequate intake was set at 1600mg)

References
1. COMMITTEE ON MEDICAL ASPECTS OF FOOD POLICY –COMA (1991). Dietary reference
values (DRVs) for food energy and nutrients for the UK. Report on Health and Social Subjects 41,
The Stationary Office, London (UK), 1991.
2. FOOD STANDARDS AGENCY (1991). FSA nutrient and food based guidelines for UK
institutions. Food Standards Agency, October 2007, quoting the Committee on Medical Aspects of
Food Policy –COMA (1991). Retrievable from FAS.
3. INSTITUTE OF MEDICINE OF THE NATIONAL ACADEMIES (2004). Dietary reference
intakes for water, potassium, sodium, chloride, and sulfate. The National Academies Press,
Washington, D.C. (USA), 2005. ISBN: 0309091691. Also retrievable online from USDA.
4. INSTITUTE OF MEDICINE OF THE NATIONAL ACADEMIES (2005). Dietary reference
intakes for energy, carbohydrate, fiber, fat, fatty acids, cholesterol, protein, and amino acids. The
National Academies Press, Washington, D.C. (USA), 2005. ISBN: 030908525X. Also retrievable
online from USDA.
5. JOINT WHO/FAO EXPERT CONSULTATION (2002). Diet, nutrition and the prevention of
chronic diseases. WHO Technical Report Series 916, Geneva (Switzerland), 2003. ISBN:
924120916X. Also retrievable online here.
6. NATIONAL HEALTH AND MEDICAL RESEARCH COUNCIL (AUSTRALIA) & MINISTRY OF
HEALTH (NEW ZEALAND (2005). //Nutrient reference values for Australia and New Zealand.
Executive summary. NHMRC, Australia, 2006. ISBN: 1864962496. Also retrievable online from
NHMRC.
+++ Footnotes +++
7. Notice that, if calculated by difference, then the recommended range of carbohydrate would be between 30-70% of
energy intake, which is outside the recommended 45-65% range. It seems that a high protein (35%) - high fat (35%) diet
is not recommended (as carbohydrate intake would be too low, at 30%). Equally, a low protein (10%) - low fat (20%) diet
is not recommended either (as carbohydrate intake would be too high, at 70%). But both a high protein (35%) - low fat
(20%) diet and a high fat (35%) - low protein (10%) diet fall within the adequate range.
8. This doesn't mean that saturated fats are of little concern for Australians and New Zealanders, an example of which is
the National Heart Foundation's drive to reduce the amount of saturated fats consumed. Sugars, on the other hand, seem
to draw less concern. Nonetheless, it seems reasonable to set upper limits of consumption for sugars and saturated fat in
line with WHO's (at less than 10% of energy intake each).
9. Although the UK did not set protein requirements, it does not necessarily imply that they recommend a diet free of
protein. We could calculate an approximate range of adequate protein intake by difference, after accounting for an
adequate intake of fat and carbohydrate. Therefore we could assume that the UK would see adequate a diet providing
between 15% and 35% of energy intake from protein.
10. It seems the UK was more concerned with setting an upper limit for fat than a lower one. This, however, does not
necessarily imply that they recommend a diet free of fat. Thus, it seems reasonable to assume that at least the lowest
value of recommended fat intake proposed by other standards may also be adequate for the UK diet. The lowest limit is
that proposed by WHO, at 15% of energy intake. Therefore we could assume that the UK would see adequate a diet
providing between 15% and 35% of energy intake from fat.

Want to know more?
Balanced nutrition

This Wiki of Science page deals with the meaning of balanced nutrition and how to
differentiate it from related concepts, such as a balanced diet, a varied diet and a healthy
diet.

The Balanced Nutrition Index™
A Wiki of Science page describes this nutritional technology used for estimating nutritional
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balance of foods, recipies and diets. But you can more information in the Balanced Nutrition
Index™ database or the Balanced Nutrition Index™ journal.
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Accident causation model
The Accident causation model, better known as the 'Swiss cheese model', is a theoretical model that
illustrates how human error at all levels in the organization may lead to accidents. It was first
published by James Reason in 19902.

The model is well suited to complex production systems, where a hierarchical organizational
structure tends to exist (managers, front-line personnel, physical and operational barriers, etc).
Because managers, staff and barriers are physical objects, we can call them structures or structural
elements, in contrast to, for example, ideas or beliefs (Pérezgonzález, 20051). These structural
elements are, actually, the main focus of Reason's model.

The basic structural elements identified in
the model are the following:

Decision makers. These include
high-level managers, who set goals
and manage strategy to maximize
system performance (eg, productivity
and safety).
Line management. These include
departmental managers, who
implement the decision makers' goals
and strategies within their areas of
operation (eg, training, sales, etc).
Preconditions. These refer to
qualities possessed by people,
machines and the environment at the
operational level (eg, a motivated
workforce, reliable equipment,
organizational culture, environmental
conditions, etc).
Productive activities. These refer to
actual performance at operational
levels.
Defenses. These refer to safeguards
and other protections that deal with
foreseeable negative outcomes, for
example by preventing such
outcomes, protecting the workforce
and machines, etc.

Accidents occur because weaknesses or
'windows of opportunity' exist or, else, open
up at all levels in the production system,
allowing a 'chain of events' to start at the
upper echelons of the structure and move
down, ultimately resulting in an accident if

(Image embedded from CrewResourceManagement.net on 11
December 2009)
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it is not stopped before such thing occurs.
Said otherwise, most (if not all) accidents
can be traced back to weaknesses at all
levels in the system, including the decision
makers level.

These weaknesses or windows of opportunities can be due to several factors, such as mechanical or
technical failures, although, unfortunately, the 'human factor' seems to be the most frequent or
most traceable source of failure in most accidents. These weaknesses, thus, map onto the normal
structure, and, therefore, are particular to each organizational level. Human weaknesses in the
system can be listed as follows:

Fallible decisions at decision makers level.
Line management deficiencies at line management levels.
Psychological precursors of unsafe acts at precondition levels.
Unsafe acts at production levels.
Inadequate defenses at the defenses level.

The Accident causation model occupies one of the last chapters in a book dedicated to the
description of human error, especially from a cognitive psychology perspective (see Reason, 19902).
Its placement in the book is relevant because it suggests several things:

Firstly, it expands the role of the human from a restricted view of humans as single entities
into humans as entities within a more complex system (eg, an organizational system). That
is, humans do not normally act alone but interact with those complex systems.
Secondly, Reason's model does not minimize or alter the typical view of humans as the main
cause of accidents. In fact, what the model does is make more transparent that human error
does not only happen at the front end of the system (eg, active errors or unsafe acts) but it
can normally be found in other organizational layers (eg, the management layers). Except for
the defense-in-depth layer, most of Reason's model deals with human error and not with
system error. Thus, it is not a model of system performance but a model of human error in
organizational systems. In so doing, it perpetuates the understanding that humans are fallible
in the system, from which a reasonable conclusion may be that removing them from any
layer of the system as far as practicable should render a safer system.
The typical representation of the model as a series of Swiss cheese slices illustrates that all
layers have weaknesses, or windows of opportunity, whereas a negative input can pass
through the layers and become an accident. Alternatively, those layers may also close its
weaknesses so helping capture threats and, thus, preventing negative inputs from
progressing further. Thus, a reasonable conclusion is that more organizational layers (or
greater system complexity) is preferable to less organizational layers (or lesser system
complexity), as more layers allows for greater chances of capturing or blocking the path of
those inputs through the system. So far though, organizational complexity refers to the
human side of the equation, as other potential barriers are not build up within the
organizational layers but only at the defense-in-depth layer. Again, this emphasizes that the
model is a model of human error within systems.
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Nutritional evolution of
chocolate bars
The nutritional composition of chocolate snack bars in
New Zealand and Australia has remained unchanged
in the four years between 2007 and 2011, according
to a research done by Pérezgonzález (2011a2). That
is, although individual chocolate bars may have
changed slightly in nutritional composition, the average chocolate bar in 2007 and the average
chocolate bar in 2011 are practically the same.

Using a sample of 15 chocolate snack bars of the same brand and make for both periods,
Pérezgonzález found no significant differences in either the nutritional composition of the snack
bars or their overall nutritional balance (see Illustration 1). The average nutritional balance was
BNI 124.05s in 2007 and BNI 123.53s in 2011, hardly any change at all.

Results were also very similar for individual macronutrients, which showed that an average
chocolate bar is extremely low in protein and fiber, and extremely high in sugars, fat and saturated
fat; on the positive side, it is also extremely low in sodium (see profile in Illustration 2).

Illustration 1: Nutrition information
(average snack bar)

BNI 123.53s 124.05s 0.00

Food, 100g 2011 2007 Ideal

Protein 6.1 6.1 24.7

Carbohydrate 61.3 61.7 67.9

Sugars 52.3 52.5 < 12.3

Fat 24.9 24.7 13.7

Saturated fat 14.8 14.9 < 5.5

Fiber 0.0 0.0 7.4

Sodium 0.114 0.113
<

0.493

Kcal 493.5 493.5 493.5

kJul 2064.9 2064.7 2064.7

Illustration 2: Nutritional profile (average)
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40% *

ideal % = darker cells; actual % = asterisk (*)

International standards

Individual chocolate snack bars may have changed slightly in nutritional composition and, thus,
nutritional balance, but while some snack bars may have become slightly more balanced, others
have become equally more unbalanced, resulting in a similar average for both years. Illustration 3
shows small changes in nutritional balance along the years and across different international
Recommended Dietary Intakes (RDIs). It also shows that these nutritional indexes are high and
relatively similar to each other, indicating that the nutritional composition of chocolate snack bars
would be deemed equally unbalanced in different countries.

Illustration 3: Nutritional balance across different RDIs (average snack bar)

Food Company Year BNI WHO US/CAN AUS/NZ UK

Aero Nestle 2011 134.79 134.79 104.79 134.79 130.79

(Aero Temptations
caramel)

2007 135.91 135.91 105.91 135.91 131.91

Dairy Milk Cadbury 2011 133.51 133.51 103.51 133.51 129.51

2007 132.44 132.44 102.39 132.39 128.39

Dairy Milk
caramello

Cadbury 2011 130.04 130.04 100.04 130.04 126.04

2007 124.68 124.68 94.68 124.68 120.68

Dairy Milk fruit &
nut

Cadbury 2011 130.13 130.13 93.51 123.51 119.51

2007 127.29 127.29 91.74 121.74 117.74

Flake Cadbury 2011 134.42 134.42 104.42 134.42 130.42

2007 134.37 134.37 104.37 134.37 130.37

KitKat Nestle 2011 128.16 128.16 98.16 128.16 124.16

2007 124.51 124.51 94.51 124.51 120.51

Mars Mars 2011 124.31 124.31 94.31 124.31 120.31

2007 132.28 132.28 102.28 132.28 128.28

Milkybar Nestle 2011 137.11 137.11 107.06 137.06 133.06

2007 136.98 136.98 104.03 134.03 130.03

Moro Gold Cadbury 2011 129.76 129.76 99.76 129.76 125.76

2007 123.40 123.40 93.40 123.40 119.40

Perky Nana Cadbury 2011 102.96 102.96 72.96 102.96 98.96

2007 119.83 119.83 89.83 119.83 115.83

Picnic Cadbury 2011 115.94 115.94 75.94 105.94 103.94

2007 111.55 111.55 71.55 101.55 99.55

Pinky Cadbury 2011 129.97 129.97 99.97 129.97 125.97

2007 130.12 130.12 100.12 130.12 126.12
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Pixie caramel Nestle 2011 139.13 139.13 109.13 139.13 135.13

2007 135.11 135.11 105.11 135.11 131.11

Snickers Mars 2011 116.58 116.58 76.58 106.58 104.58

(Snickers Maximus) 2007 122.60 122.60 82.60 112.60 110.60

Twix Mars 2011 112.30 112.30 82.30 112.30 108.30

2007 118.46 118.46 88.46 118.46 114.46

Furthermore, the correlations between the results obtained using the BNI™ RDIs and those of other
nutritional standards were also very high and significantly so. This suggests that the nutritional
balance reported by the BNI™ index matches that of other national standards. (Said otherwise, that
chocolate snack bars tend to form a similar hierarchy when indexed using different international
standards).

Illustration 4: Correlations between RDIs

BNI WHO US/CAN AUS/NZ

WHO 1.000

(sig.) .000

US/CAN .950 .950

(sig.) .000 .000

AUS/NZ .950 .950 1.000

(sig.) .000 .000 .000

UK .962 .962 .999 .999

(sig.) .000 .000 .000 .000

Methods
Sample

15 chocolate bars and candy bars normally sold as snack bars around New Zealand (yet all
bars were made in Australia and, thus, can be assumed they were equally available there).
All bars but two were similar in make and branding in both years. The two bars that differed
were 'Snickers Maximus' in 2007, which got substituted with 'Snickers' in 2011, and 'Aero
Temptations caramel' in 2007, which got substituted with 'Aero' in 2011.
The sampling selection was conditioned by decisions made back in 2007 regarding a similar
research on a larger sample of snack bars (see Pérezgonzález, 20071). Thus, the sample
should be considered a convenient one, kept similar to that in 2007 for the purpose of a more
accurate comparison between the same snack bars.

Materials & analysis

The nutrition information for each bar was retrieved from the nutritional information panel at
the back of the bar, and analyzed using the Balance Nutrition Index™ (BNI™) technology
(see Pérezgonzález, 2011b3).
SPSS-v16 was used for statistical analysis, which included descriptives, t-tests for
independent samples, and correlations.
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Want to know more?
BNI™ database

The database offers individual nutrition analysis for foods, including the snack bars in the
sample as well as the average 'chocolate bars' for both years found in this research.

BNI™ journal - 2011
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the snacks in the sample as well as average 'chocolate bars' in a single book.

Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.
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Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Ecological model for history
The ecological model for history comprises ecological variables
that Jared Diamond identified as important variables in shaping
the course of history. Diamond published these variables in his
book "Guns, germs and steel" in 19972.

Diamond argues that thirteen variables can explain the overall progression of history in the world
(namely, a history that ended up favoring European and Asian societies until recently. The thirteen
variables in the model are the following:

Geographical axes and ecological barriers

Plant biodiversity Animal biodiversity

Crop cultivation Animal husbandry

Epidemics

Sedentarism

Societal complexity

Specialists

Writing Technology

Military technology

The continents' geographical axes played an important role in the chain of events that
constitute human history because plants and animals adapt much easily to Earth's
longitudinal conditions -e.g. similar day length, similar temperature, similar rainfall pattern,
etc- than to latitudinal features -i.e. different day length, different temperatures, different
rainfall pattern, etc. The longer longitudinal east-west axis of Eurasia predisposed this region
to the spread of crops, animals and people because they ended up populating similar
ecological niches. The similarity of these niches required little adaptation favoring not only
the spread of species, but, later on, the spread of trade routes and the interchange of
technologies and inventions that, overall, exploited similar needs and opportunities.
Ecological barriers also played a similar role than geographical axes in allowing (by their
absence) or preventing (by their presence) the spread of food production and interchange of
inventions. Although some ecological barriers are independent of geographical axes (e.g. the
Himalayas), most ecological barriers impose latitudinal limits (e.g. desserts) than longitudinal
ones. Therefore, ecological barriers further favored Eurasia over other societies.
Longitudinal geographical axes with few ecological barriers normally imply a greater range of
territory. The larger the territory, the greater the chances of encountering weather variability
and geographical barriers along these axes (although not as extreme as along latitudinal
axes). This variability in weather and geography allows for greater plant and animal
biodiversity to exploit the different ecological conditions. In the case of Eurasia, this
biodiversity allowed for having a greater number of usable crops and animals in comparison
with other regions.
Crop cultivation was thus favored by the geographical and ecological features of Eurasia, as
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well as by its biodiversity. Although food production started independently in different regions
of the world, the greater biodiversity of Eurasia allowed it to exploit most modern crops from
the beginning, while its longitudinal axis allowed for cultivation of those crops to spread
quickly to other points of Eurasia.
Animal husbandry was also favored by the same conditions that favored agriculture.
A sedentary lifestyle occurred in time with the increase in food production from agriculture
and animal husbandry. Sedentarism allowed for further increases in food production, as it is
easier to accumulate surplus being sedentary than being nomadic.
The consequent increase in population, linked to sedentarism and food production, allowed for
the appearance of epidemics (transmitted from animals), while easier trade routes allowed
for transmission of those epidemics along different human populations. However, the increase
in population also ensured that some people became immune to the epidemic and that part of
the population would survive, in time both increasing the immunity of the population to
similar epidemics, but also the survivability of viruses among people (because given enough
people, the virus could survive in other parts of the population when one part of it became
immune).
Sedentarism also allowed for increased levels of social complexity (from tribes to chiefdoms
to states to empires).
Increased levels of social complexity allowed for the appearance of specialized people, such
as traders, inventors, political elites, soldiers, etc. They are considered specialized in the
sense that they don't have to produce their own food but gain it by creating something that
the food producer needed (e.g. inventors) or by simply taxing it and redistributing the taxed
food among the specialists (e.g. the political elite, soldiers and priests).
Among the most important inventions are writing, technology and military technology.
Each further allowed for greater social complexity and wars of conquest.

Supporting evidence
Diamond supports his model with an analysis of several historical societies:

History of Australia and New Guinea (ch.15)
History of East Asia (ch.16)
History of Austronesian societies (Polynesia) (ch.17)
History of Eurasia (ch.18)
History of America (ch.18)
History of Africa (ch.19)

Finkel's (20093) experience with a Hadza tribe in Tanzania partially supports Diamond's model.
Finkel's article illustrates how the life and social complexity of hunter-gatherer tribes do not yield
crop cultivation, animal husbandry, material accumulation, or social complexity beyond that of a
small group.

Chepstow Lusty's (20101) article on the impact of the use of llama husbandry for supporting maize
production and societal growth supports Diamond's model. According to Chepstow-Lusty's abstract,
"the introduction of highland maize and weeding practices 2700 years ago [in the central Andes]
corresponds with major settlement development, as well as evidence for large herds of llamas not
only facilitating trade but supplying abundant fertilizer and fuel in the form of excrement. Prolonged
droughts and pre-Colombian epidemics probably influenced many of the social changes observed".
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Want to know more?
DIAMOND Jared (1997). Guns, germs and steel. A short history of everybody for the last
13,000 years. Vintage (London, UK), 2005. ISBN 9780099302780.

Diamond's book, where the ecological model for history is explained in detail.
National Geographic - The Hadza

This article by National Geographic offers a snapshot of the life of a hunter-gathered tribe in
Tanzania, which serves as a support argument to the role that sedentarism played in
developing societies. (The printed article is in FINKEL Michael (2009). The Hadza. National
Geographic 2009, vol.216, n.6, pp.94-119.

ScienceNOW - Llama dung and Andean civilization
This editorial briefly describes Chepstow-Lusty's (2010) findings.

Editor

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
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Nutritional balance of typical
chocolates
The nutritional balance of typical chocolates was
studied by Pérezgonzález in 20111. A sample of
chocolate bars, chocolate blocks and bonbons
currently available in New Zealand shared a similar
nutritional profile yet differed enough as to being
able to be separated into particular categories. The most populated categories3 shared a nutritional
profile characterized as being low in protein, high in fat, high in saturated fat, low in fiber4 and low
in sodium. Typical chocolates, the most frequent category, differed from the others in also being
high in sugar but low in total carbohydrate (see profile in illustration 2).

On average, the typical chocolate has a nutritional balance of BNI 126.94-fb, being particularly
unbalanced towards deficiency in fiber4.

Illustration 1: Nutrition information
(typical chocolates)

BNI 126.94-fb 0.00

Food, 100g 2011 Ideal

Protein 7.2 26.6

Carbohydrate 53.1 73.3

Sugars 47.4 < 13.3

Fat 32.4 14.8

Saturated fat 17.8 < 5.9

Fiber 0.1 8.0

Sodium 0.091 < 0.533

Kcal 532.8 532.8

kJul 2229.2 2229.2

Illustration 2: Nutritional profile (typical)
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ideal % = grey cells; actual % = asterisk (*)
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International standards

Typical chocolates show small changes in their indexing across different international
Recommended Dietary Intakes (RDIs), with US/CAN index showing the largest discrepancies,
namely because US/CAN standards allow for more sugars to be consumed (see illustration 3).
Overall, however, all nutritional indexes are high and relatively similar to each other, indicating
that the nutritional composition of typical chocolates would be deemed highly unbalanced by
several countries.

Illustration 3: Nutritional balance across different RDIs (typical chocolates)

Typical chocolates average 126.94 126.94 87.61 117.61 114.94

Product100g Company BNI WHO US/CAN AUS/NZ UK

Milo Nestle 109.93 109.93 79.93 109.93 105.93

Twix Twix 112.30 112.30 82.30 112.30 108.30

Picnic Cadbury 115.94 115.94 75.94 105.94 103.94

Snickers Snickers 116.58 116.58 76.58 106.58 104.58

The Original Peanut
Slab

Whittaker's 116.68 116.68 76.68 106.68 104.68

Picnic fruit & nut Cadbury 119.52 119.52 81.32 111.32 107.52

Dark cooking
chocolate

Home Brand 121.93 121.93 81.93 111.93 109.93

Guylian Dark 72% Guylian 122.51 122.51 94.73 112.51 110.51

Maltesers Mars 123.59 123.59 93.59 123.59 119.59

Scarborough Fair
decadence

Scarborough
Fair

123.60 123.60 88.96 113.60 111.60

Scarborough Fair
enigma

Scarborough
Fair

123.60 123.60 88.96 113.60 111.60

Scarborough Fair
sinless

Scarborough
Fair

123.60 123.60 88.96 113.60 111.60

Scarborough Fair
sublime

Scarborough
Fair

123.60 123.60 88.96 113.60 111.60

Old Gold 70% cocoa Cadbury 123.68 123.68 92.83 113.68 111.68

M&M's peanut Mars 124.29 124.29 84.29 114.29 112.29

Time Out Cadbury 126.53 126.53 93.07 123.07 119.07

KitKat Nestle 128.16 128.16 98.16 128.16 124.16

Moro Gold Cadbury 129.76 129.76 99.76 129.76 125.76

Dairy Milk caramello Cadbury 130.04 130.04 100.04 130.04 126.04

Dairy Milk fruit & nut Cadbury 130.13 130.13 93.51 123.51 119.51

Dairy Milk roast
almond

Cadbury 130.54 130.54 90.54 120.54 118.54

Ferrero Rocher Ferrero Rocher 131.91 131.91 91.91 121.91 119.91

Guylian milk with
hazelnuts

Guylian 131.93 131.93 91.93 121.93 119.93
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Excellence blueberry
intense

Lindt &
Sprungli

132.43 132.43 92.43 122.43 120.43

Excellence chilli
Lindt &
Sprungli

132.62 132.62 99.90 129.90 125.90

Twirl Cadbury 133.43 133.43 103.43 133.43 129.43

Dairy Milk Cadbury 133.51 133.51 103.51 133.51 129.51

Flake luxury Cadbury 134.07 134.07 104.07 134.07 130.07

Flake Cadbury 134.42 134.42 104.42 134.42 130.42

Dairy Milk duo Cadbury 134.58 134.58 104.58 134.58 130.58

Aero Nestle 134.79 134.79 104.79 134.79 130.79

Excellence ginger
Lindt &
Sprungli

135.95 135.95 99.89 129.89 125.89

Excellence sea salt
Lindt &
Sprungli

135.95 135.95 99.89 129.89 125.89

Bounty Mars 136.30 136.30 106.30 136.30 132.30

Milkybar Nestle 137.11 137.11 107.06 137.06 133.06

Lindt pistache
Lindt &
Sprungli

137.95 137.95 97.95 127.95 125.95

Guylian white with
hazelnuts

Guylian 138.64 138.64 98.64 128.64 126.64

Skor Hershey's 140.06 140.06 107.15 137.15 133.15

Correlations between indexes are also very high and significantly so. This suggests that the
nutritional balance reported by the BNI™ index matches that of other nutritional standards. (Said
otherwise, that typical chocolates and bonbons tend to form a similar hierarchy when indexed using
different international standards).

Illustration 4: Correlations between RDIs

BNI WHO US/CAN AUS/NZ

WHO 1.000

(sig.) .000

US/CAN .882 .882

(sig.) .000 .000

AUS/NZ .892 .892 .959

(sig.) .000 .000 .000

UK .920 .920 .962 .997

(sig.) .000 .000 .000 .000

Methods
Sample

The initial sample comprised 50 chocolate bars, chocolate blocks and bonbons normally sold
around New Zealand (yet most chocolates were manufactured in Australia and, thus, can be
assumed they were equally available there, while some were imported from other
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international locations). The sample almost represented the entire population of chocolates
sold at supermarkets in 2011. Yet, for practical reasons, it shoud be considered as a
convenient sample in its collation.
38 chocolates shared a particular nutritional profile and, thus, conformed the 'Typical
chocolates subsample' whose results are described here.

Materials & analysis

Nutrition information for each chocolate was retrieved from the nutritional information panel
on each item and was analyzed using the Balance Nutrition Index™ (BNI™) technology (see
Pérezgonzález, 2011b2).
SPSS-v16 was used for statistical analysis, which included descriptives and correlations.

References
1. PEREZGONZALEZ Jose D (2011a). Sweet chocolate. The Balanced Nutrition Index (ISSN
1177-8849), 2011, issue 2.
2. PEREZGONZALEZ Jose D (2011b). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
3. There were five categories, but two of them had only one item each. The remaining three categories were:
No-added-sugar chocolates (3 items), Typical chocolates (38 items), and Sugary chocolates (7 items).
4. Most chocolate products did not 'report' their fiber content, thus they were treated as providing no fiber.

Want to know more?
BNI™ database

The database offers individual nutrition analysis for foods, including the chocolates in this
sample as well as the average 'chocolate bars & bonbons' described in above article.

BNI™ journal - 2011, issue 2
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the overall the sample as well as average information in a single book.

Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.

Wiki of Science - Nutritional balance of chocolates
These Wiki of Science pages offer more information about other categories of chocolate:
No-added-sugar chocolates and Sugary chocolates.
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Nutritional balance of sugary
chocolates
The nutritional balance of sugary chocolates was
studied by Pérezgonzález in 20111. He found that a
sample of chocolate bars, chocolate blocks and
bonbons currently available in New Zealand shared
a similar nutritional profile characterized as being
low in protein, high in fat, high in saturated fat, low in fiber and low in sodium (Pérezgonzález,
2011b2). Chocolates with extra source of sugars (eg, added caramel) differed from other chocolates
in also being high in sugars and high in carbohydrate (see profile in illustration 2).

On average, sugary chocolates have a nutritional balance of BNI 128.26s, being particularly
unbalanced towards excess of sugars.

Illustration 1: Nutrition information
(sugary chocolates)

BNI 128.26s 0.00

Food, 100g 2011 Ideal

Protein 3.9 23.2

Carbohydrate 69.5 63.9

Sugars 57.0 < 11.6

Fat 19.0 12.9

Saturated fat 12.1 < 5.2

Fiber 0.0 7.0

Sodium 0.103 < 0.465

Kcal 464.6 464.6

kJul 1943.9 1943.9

Illustration 2: Nutritional profile (sugary)
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ideal % = grey cells; actual % = asterisk (*)

International standards

Sugary chocolates show small changes in their indexing across different international
Recommended Dietary Intakes (RDIs), with the US/CAN index showing the largest discrepancies,
namely because US/CAN standards allow for more sugars to be consumed (see illustration 3).
Overall, however, all nutritional indexes are high and relatively similar to each other, which
indicates that the nutritional composition of sugary chocolates would be deemed highly unbalanced
in different countries.

Illustration 3: Nutritional balance across different RDIs (sugary chocolates)

Sugary chocolates average 128.26 128.26 98.26 128.26 124.26

Product100g Company BNI WHO US/CAN AUS/NZ UK

Perky Nana mighty Cadbury 102.96 102.96 72.96 102.96 98.96

Mars Mars 124.31 124.31 94.31 124.31 120.31

Mars caramel Mars 124.85 124.85 94.85 124.85 120.85

Crunchie Cadbury 132.34 132.34 102.34 132.34 128.34

Whittaker's rum &
raisins

Whittaker's 132.64 132.64 102.64 132.64 128.64

Pixie caramel Nestle 139.13 139.13 109.13 139.13 135.13

M&M's milk chocolate Mars 140.53 140.53 110.53 140.53 136.53

Correlations between indexes are also perfect and statistically significant. This suggests that the
nutritional balance reported by the BNI™ index matches that of other nutritional standards. (Said
otherwise, that sugary chocolates and bonbons tend to form a similar hierarchy when indexed using
different international standards).

Illustration 4: Correlations between RDIs

BNI WHO US/CAN AUS/NZ

WHO 1.000

(sig.) .000

US/CAN 1.000 1.000

(sig.) .000 .000

AUS/NZ 1.000 1.000 1.000

(sig.) .000 .000 .000

UK 1.000 1.000 1.000 1.000

(sig.) .000 .000 .000 .000

Methods
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Sample

The initial sample comprised 50 chocolate bars, chocolate blocks and bonbons normally sold
around New Zealand (yet most chocolates were manufactured in Australia and, thus, can be
assumed they were equally available there, while some were imported from other
international locations). The sample almost represented the entire population of chocolates
sold at supermarkets in 2011. Yet, for practical reasons, it should be considered as a
convenient sample in its collation.
7 chocolates shared a particular nutritional profile and, thus, conformed the 'Sugary chocolate
subsample' whose results are described here.

Materials & analysis

Nutrition information for each chocolate was retrieved from the nutritional information panel
on each item and was analyzed using the Balance Nutrition Index™ (BNI™) technology (see
Pérezgonzález, 2011c3).
SPSS-v16 was used for statistical analysis, which included descriptives and correlations.

References
1. PEREZGONZALEZ Jose D (2011a). Sweet chocolate. The Balanced Nutrition Index (ISSN
1177-8849), 2011, issue 2.
2. PEREZGONZALEZ Jose D (2011b). Nutritional balance of typical chocolates. Journal of
Knowledge Advancement & Integration (ISSN 1177-4576), 2011, pages 35-38. Also retrievable
from Wiki of Science.
3. PEREZGONZALEZ Jose D (2011c). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
4. There were five categories, but two of them had only one item each. The remaining three categories were:
No-added-sugar chocolates (3 items), Typical chocolates (38 items), and Sugary chocolates (7 items).
5. Most chocolate products did not 'report' their fiber content, thus they were treated as providing no fiber.

Want to know more?
BNI™ database

The database offers individual nutrition analysis for foods, including the chocolates in this
sample as well as the average 'chocolate bars & bonbons' described in above article.

BNI™ journal - 2011, issue 2
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the overall the sample as well as average information in a single book.

Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.

Wiki of Science - Nutritional balance of chocolates
These Wiki of Science pages offer more information about other categories of chocolate:
Typical chocolates, and No-added-sugar chocolates.

Author

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Nutritional balance of
no-added-sugar
chocolates
The nutritional balance of sugar-free
chocolates was studied by Pérezgonzález
in 20111. He found that a sample of
chocolate bars, chocolate blocks and bonbons currently available in New Zealand shared a similar
nutritional profile characterized as being low in protein, high in fat, high in saturated fat, low in
fiber and low in sodium (Pérezgonzález, 2011b2). Sugar-free chocolates, however, differed from
other chocolates in also being adequate (or low) in sugar and, consequently, low in carbohydrate4

(see profile in Illustration 2).

On average, no-added-sugar chocolates have a nutritional balance of BNI 82.73f, being particularly
unbalanced towards excess of fat.

Illustration 1: Nutrition information
(no-added-sugar chocolates)

BNI 82.73f 0.00

Food, 100g 2011 Ideal

Protein 5.9 27.9

Carbohydrate 51.1 76.6

Sugars 3.3 < 13.9

Fat 36.6 15.5

Saturated fat 23.8 < 6.2

Fiber 1.0 8.4

Sodium 0.028 < 0.557

Kcal 557.4 557.4

kJul 2332.2 2332.2

Illustration 2: Nutritional profile (no-added-sugar)
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International standards

No-added-sugar chocolates show small changes in their indexing across different international
Recommended Dietary Intakes (RDIs) (see illustration 3). Overall, however, all nutritional indexes
are high and relatively similar to each other, which indicates that the nutritional composition of
no-added-sugar chocolates would be deemed highly unbalanced in different countries.
Notwithstanding this, such nutritional unbalance is sensibly smaller than that of typical chocolates
and sugary chocolates.

Illustration 3: Nutritional balance across different RDIs (no-added-sugar chocolates)

No-sugar-added chocolates average 82.73 82.73 81.39 81.39 79.39

Product100g Company BNI WHO US/CAN AUS/NZ UK

Guylian No Sugar Added milk Guylian 79.46 79.46 74.86 74.86 72.86

Guylian No Sugar Added dark Guylian 85.68 85.68 80.21 80.21 78.21

Richfields No Added Sugar
classic dark

Richfields 89.25 89.25 89.25 89.25 87.25

Correlations between indexes are also very high (although, given that there are only 3 chocolates
in this subsample, only perfect correlations were statistically significant). Nonetheless, the pattern
of correlations suggests that the nutritional balance reported by the BNI™ index matches that of
other nutritional standards. (Said otherwise, that no-sugar-added chocolates tend to form a similar
hierarchy when indexed using different international standards).

Illustration 4: Correlations between RDIs

BNI WHO US/CAN AUS/NZ

WHO 1.000

(sig.) .000

US/CAN .955 .955

(sig.) .192 .192

AUS/NZ .955 .955 1.000

(sig.) .192 .192 .000

UK .955 .955 1.000 1.000

(sig.) .192 .192 .000 .000

Methods
Sample

The initial sample comprised 50 chocolate bars, chocolate blocks and bonbons normally sold
around New Zealand (yet most chocolates were manufactured in Australia and, thus, can be
assumed they were equally available there, while some were imported from other
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international locations). The sample almost represented the entire population of chocolates
sold at supermarkets in 2011. Yet, for practical reasons, it should be considered as a
convenient sample in its collation.
3 chocolates shared a particular nutritional profile and, thus, conformed the 'No-added-sugar
subsample' whose results are described here.

Materials & analysis

Nutrition information for each chocolate was retrieved from the nutritional information panel
on each item and was analyzed using the Balance Nutrition Index™ (BNI™) technology (see
Pérezgonzález, 2011c3).
SPSS-v16 was used for statistical analysis, which included descriptives and correlations.

References
1. PEREZGONZALEZ Jose D (2011a). Sweet chocolate. The Balanced Nutrition Index (ISSN
1177-8849), 2011, issue 2.
2. PEREZGONZALEZ Jose D (2011b). Nutritional balance of typical chocolates. Journal of
Knowledge Advancement & Integration (ISSN 1177-4576), 2011, pages 35-38. Also retrievable
from Wiki of Science.
3. PEREZGONZALEZ Jose D (2011c). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
4. Sugar was substituted with maltitol, whose energy counts as carbohydrate.
5. There were five categories, but two of them had only one item each. The remaining three categories were:
No-added-sugar chocolates (3 items), Typical chocolates (38 items), and Sugary chocolates (7 items).
6. Most chocolate products did not 'report' their fiber content, thus they were treated as providing no fiber.

Want to know more?
BNI™ database

The database offers individual nutrition analysis for foods, including the chocolates in this
sample as well as the average 'chocolate bars & bonbons' described in above article.

BNI™ journal - 2011, issue 2
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the overall the sample as well as average information in a single book.

Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.

Wiki of Science - Nutritional balance of chocolates
These Wiki of Science pages offer more information about other categories of chocolate:
Typical chocolates, and Sugary chocolates.

Author

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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The wisdom of crowds
The Wisdom of Crowds is both the title of a book and a concept
introduced by Surowiecki1 with that book in 2004 . The concept
refers to how groups (of people) can outperform even the
brightest individuals most of the time (or, as the subtitles goes,
how the many are smarter than the few).

This concept actually reflects known statistical principles, such as unbiased sampling, aggregation,
and central tendency. Therefore, the wisdom of crowds is not so much a new concept as a
'translation' of those statistical principles into folk psychology. Thus, we could expect the wisdom of
crowds working better with larger groups, or working well with smaller groups if those 'statistical'
properties have been controlled.

Four pillars
The concept of The wisdom of crowds rests on four principles or conditions (Surowiecki, 2004, p.101

):

Diversity of opinion: each person have some private information, even if it's just an
eccentric interpretation of the known facts
Independence: people's opinions are not determined by the opinions of those around them
Decentralization: people are able to specialize and draw on local knowledge
Aggregation: some mechanism exists for turning private judgments into a collective decision

Furthermore, Surowiecki's book deals with three kind of problems: cognition problems (which have
definite solutions either in the form of a single correct answer to each of them or a best answer
among competing ones), coordination problems (which require members of a group to coordinate
their behavior knowing that each member is trying to do the same), and cooperation problems
(which require people to contribute to a group knowing that others may be trying not to do so).

Supporting evidence
As said earlier, the concept of The wisdom of crowds is not so much a new concept as a translation
of statistical principles into folk psychology. This, in turn, makes statistics the main supporting
evidence for the concept.

Diversity of opinion mimics the statistical principle of diversity of measures, such as taking
information from a diversity of individuals in order to prevent biases and systematic errors.
The ideal (statistical) situation is that where individuals are randomly selected as this ensures
that no biases are consciously or unconsciously included. But, when this ideal situation is not
possible, ensuring as much diversity among participants as possible is the second-best
strategy. An (statistical) idea close to the principle of diversity is the size of the group (or
sample size). As the size of the group gets bigger, it 'normalizes' any measures taken by
compensating for extreme opinions (pending, again, that no known biases exist in the
sample). Notice that this principle is subtly reflected in the concept of The wisdom of crowds,
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as it makes reference to crowds (in general) and not to a group of a particular size (ie, the
bigger the group, the greater its wisdom, pending, again, that all other principles are
fulfilled).
Independence of opinions mimics the statistical principle of lack of self-correlation among the
measures taken. That is, that individual opinions are not being affected by others' opinions or
other variables unknown to us. When variables are not independent they mask reality,
leading to biased results and invalid conclusions.
Decentralization is related to independence of opinions, and so mimics the statistical principle
of lack of self-correlation.
Aggregation mimics the statistical principle of aggregating variables into categories and
summarizing them as results of higher-order analysis. This can be seen in descriptive
statistics (which summarize trends in the population, such as averages, standard deviations,
etc), bi-variate statistics (which show relationships between variables, such as correlations),
and multi-variate statistics (which shows relationships between multiple variables, such as
factor analysis or regression analysis).

References
1. SUROWIECKI James (2004). The wisdom of crowds. Abacus (London, UK), 2005. ISBN
9780349116051.

Want to know more?
SUROWIECKI James (2004). The wisdom of crowds. Abacus (London, UK), 2005. ISBN
9780349116051.

This is Surowiecki's book, a amenable reading about basic 'statistical principles' made into folk
psychology…without the reader even suspecting it!

PEREZGONZALEZ Jose D (2007). //Knowledge Management Edition™ guide to
Surowiecky's book The Wisdom of Crowds.// Pergonomas (US), 2007. ISBN
9780473120436.

Users who apply the instructions contained in this guide will be able to underline/underscore
the main ideas in Surowiecki’s book, representing some 13% of the text, in their own copies
of "The Wisdom of Crowds". Furthermore, they will be able to highlight the core ideas,
representing some 4% of the text. Having those main ideas so highlighted may help the user
to review them at any other time without the need for reading the entire book again.
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Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Ergonomization needs of
student pilots
Perezgonzalez & Lee explored the ergonomization
needs of student pilots in 20091. They asked a group
of student pilots which technological features they
wanted to have when flying (with costs also included
as part of those features). They also asked them how
much they valued the selected features.

Extended research results are presented in table 1.
Overall, the student pilots valued highly technological features that helped them with their flying
(eg, onboard display of navigation charts, airspace awareness functionality, pre-flight route
planning, and TCAS functionality), low running costs, post-flight analysis displayed on navigation
charts, and equipment portability.

Table 1. Relative importance of ergonomization features to student pilots2

technological feature mean* interpretation

Onboard display of navigation charts 4.0 important

Airspace awareness functionality 3.9 important

Low operational costs 3.9 important

Post-flight feedback on navigation charts 3.8 important

Pre-flight route planning functionality 3.6 important

TCAS functionality 3.6 important

Weather and airspace planning support 3.5 important

Onboard display of track flown 3.5 important

Portability 3.5 important

Real-time onboard monitoring 3.4 medium importance

Onboard display of route to follow 3.4 medium importance

Onboard display of elevation 3.4 medium importance

Low set up costs 3.4 medium importance

Post-flight feedback on satellite maps 3.1 medium importance

Post-flight feedback of elevation flown 3.1 medium importance

Real-time remote monitoring 2.9 medium importance

Onboard display of satellite maps 2.9 medium importance
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Recording of flight parameters per second 2.8 medium importance

Full communication capabilities 2.7 medium importance

Post-flight feedback in 3-D 2.6 medium importance

Onboard 3-D displays 2.5 medium importance

Autonomy 2.3 little importance

Recording of multiple flight parameters 2.2 little importance

Full post-flight video playback functionality 2.0 little importance

Post-flight video playback capability 1.6 little importance

Fleet monitoring functionality 1.5 little importance

Onboard display of street maps 0.8 very little importance

Post-flight feedback on street maps 0.6 very little importance

*average value out of 5

Methods
Research approach

This was an exploratory study of student pilots' valuation of new technologies (typically
integrated in the so called glass-cockpit).

Sample

A convenient sample of 17 student pilots. The group comprised New Zealand student pilots
who already had obtained their private pilot licences (PPL) and were on a continuation course
towards their air transport pilot licences (ATPL). These pilots had also completed at least one
navigational flight requiring them to fly solo over long distances. Both requirements were
important as they allowed the student pilot some experience from which to draw an opinion
regarding the technological features under research.
Of relevance here is that these students did not have experience with a glass-cockpit, but
with a conventional one, so most of them had no direct experience with the technological
features under research (although some students may have had access to some of them by
way of bringing their own third-party technologies, such as smartphones or laptops with flight
support programs installed, into the cockpit).

Materials

A questionnaire with a list of 28 technological features, collated from observing three
different GPS-based technologies used in aviation or with aviation applications: a real-time
fleet tracking technology (Spidertracks), an iPhone application for tracking flight parameters
for post-flight analysis, and a flight management system application which runs on Microsoft
Windows-capable devices.
The questionnaire required first a dichotomous (yes/no) selection of features deemed
relevant, and, secondly, an assessment of the relevant features on a five-anchor Likert scale
running from '1, very little importance' to '5, very important'. (In practice, the procedure
made for a six-anchor Likert scale, with '0' standing for those features not deemed relevant
and meaning 'not important at all'. Results, thus, average values between 0 and 5.
A last question asked the students to choose which of the three technologies they would
purchase if they had the capability of doing so.

Procedure
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Students were approached and invited to participate in the research in the last half-hour of a
normal class.
They were given a presentation of the different technologies and their relevant features,
including a comparison vis-a-vis between them.
After the presentation, they were invited to fill in the questionnaire.

Data analysis

Univariate quantitative analysis (namely descriptive analyses), using SPSS version 14.

Generalization potential

Given the exploratory approach of the research and the small sample and its convenience, the
results from this study may not have enough scope for generalization. They could be indicative of
similar attitudes in the following 'populations' (in order of decreasing generalization power):

Future student pilots from the same school reaching a similar level of training and exposure
to new technologies.
Student pilots in New Zealand.
Student pilots elsewhere.

References
1. PEREZGONZALEZ Jose D & Seung Yong LEE (2009a). New technologies for the student pilot.
Aviation Education and Research Proceedings (ISSN 1176-0729), volume 2009, pages 10-11.
2. PEREZGONZALEZ Jose D & Seung Yong LEE (2009b). New technologies for the student pilot
(Conference presentation). Aviation Education and Research Conference, 2009 (July), Blenheim
(New Zealand).
+++ Footnotes +++
3. Adapted with permission from PEREZGONZALEZ Jose D (2009). Ergonomization needs of student pilots.
AviationKnowledge (ISSN 1179-6685), 2010, page 6.]

Want to know more?
AviationKnowledge - Ergonomization

This AviationKnoweldge page offers links to further information on aviation ergonomization.
Perezgonzalez & Lee's (2009) abstract

The original abstract can be found under the "2009 Symposium Proceedings" tab, as
PEREZGONZALEZ Jose D & Seung Yong LEE (2009a). New technologies for the student pilot.
Aviation Education and Research Proceedings (ISSN 1176-0729), volume 2009, pages 10-11.
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Perezgonzalez, Gilbey and Diaz Vilela explored the ergonomization needs of general
aviation pilots in 20103. Namely, they asked a group of pilots which technological
features (including costs) they thought were important to their main general aviation
flight activity. The group was mostly made of New Zealand and North American pilots
flying for purposes such as training, instructing, business and recreation. Yet, it included
airplane, helicopter and glider pilots, male and female pilots, and pilots with licences
ranging from no-licence (ab-initio student) to ATPL.

The research found that, overall, the cost (of acquisition and operation) of any
technology was the main worry for general aviation pilots (the results also suggested
that this might be more important than any other benefit the technology may bring to
their flying). Yet, among ergonomic features, all those supporting flight operations (from
the calculation of weight and balance to traffic avoidance features) were also of medium
importance. Less important were features such as tracking and real-time monitoring,
followed by post-flight analysis and 3-D displays.

Table 1. Relative importance of ergonomization features to GA pilots

group of features mean* interpretation

Low cost 3.4 medium importance

Flight support 2.8 medium importance

Monitoring 2.4 little importance

Post-flight analysis 2.0 little importance

3-D display 1.9 little importance

*average value out of 55

Also of interest was the importance attached to cockpit ergonomization by the different demographic groups.

Ergonomization by gender

Overall, female pilots gave less importance to ergonomization (including costs) than male pilots.

Table 2. Relative importance of ergonomization features to GA pilots, by gender

group of features male pilot* interpretation female pilot* interpretation

Low cost 3.5 important 2.7 medium importance

Flight support 2.9 medium importance 2.0 little importance

Monitoring 2.4 little importance 1.6 little importance

Post-flight analysis 2.0 little importance 2.1 little importance

3-D display 1.9 little importance 1.5 little importance

*average value out of 55

Ergonomization by aircraft type flown

Airplane pilots showed results similar to those discussed for the overall sample (see table 1). In contrast, helicopter pilots valued
monitoring features more than other pilots, but also placed lesser importance on 3-D displays, while glider pilots considered both
post-flight analysis features and costs as more important than the other two groups did.

Table 3. Relative importance of ergonomization features to GA pilots, by aircraft type most often flown

group of
features

airplane
pilot* interpretation

helicopter
pilot* interpretation

glider
pilot* interpretation

Low cost 3.4
medium
importance

3.0 medium importance 4.0 important

Flight support 2.9
medium
importance

2.5 medium importance 2.5
medium
importance

Monitoring 2.3 little importance 3.5 important 2.0 little importance

Post-flight
analysis

2.0 little importance 1.6 little importance 4.5 very important
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3-D display 1.9 little importance 1.4
very little
importance

2.0 little importance

*average value out of 55

Ergonomization by flight activity

Commercial pilots (i.e. those operating for business) and recreational pilots gave, overall, less importance to ergonomization, although the
latter group still considered low costs as being important. Pilots in training as well as instructors gave more importance to ergonomization.
It is interesting that instructors considered 3-D displays as important, but the student pilots did not.

Table 4. Relative importance of ergonomization features to GA pilots, by main flight activity

group of
features

pilot in
training* interpretation instructor* interpretation

commercial
pilot* interpretation

recreational
pilot* interpretation

Low cost 3.5 important 3.7 important 2.8
medium
importance 3.5 important

Flight
support

3.0
medium
importance

3.2
medium
importance

2.5
medium
importance

2.2
little
importance

Monitoring 2.8
medium
importance

3.4
medium
importance

2.1
little
importance

1.1
very little
importance

Post-flight
analysis

2.5
medium
importance

2.3
little
importance

1.5
little
importance

1.9
little
importance

3-D
display

2.0
little
importance

3.6 important 1.6
little
importance

1.3
very little
importance

*average value out of 55

Ergonomization by type of licence

Overall, the groups with the lowest (PPL) and the highest (ATPL) licences gave less importance to cockpit ergonomization than other
pilots, while training pilots (without a licence) valued cockpit ergonomization more than the remaining groups.

Table 5. Relative importance of ergonomization features to GA pilots, by type of licence held

group of
features

no
licence* interpretation PPL* interpretation CPL* interpretation ATPL* interpretation

Low cost 3.4
medium
importance

3.4
medium
importance

3.4
medium
importance

3.2
medium
importance

Flight support 3.1
medium
importance

2.6
medium
importance

3.1
medium
importance

3.4
medium
importance

Monitoring 3.2
medium
importance

1.6 little importance 3.1
medium
importance

2.0 little importance

Post-flight
analysis

2.6 medium
importance

1.7 little importance 2.0 little importance 2.1 little importance

3-D display 1.7 little importance 1.8 little importance 2.4 little importance 2.0 little importance

*average value out of 55

Ergonomization by country

Overall, pilots valued ergonomization similarly, independent of country of residence or operation. However, the results might suggest that
American pilots valued low costs slightly more and monitoring features slightly less than New Zealand pilots.

Table 6. Relative importance of ergonomization features to GA pilots, by country of residence

group of features NZ pilot* interpretation USA pilot* interpretation

Low cost 3.4 medium importance 3.5 important

Flight support 2.8 medium importance 3.1 medium importance

Monitoring 2.6 medium importance 1.5 little importance

Post-flight analysis 2.1 little importance 1.6 little importance

3-D display 1.8 little importance 2.1 little importance

*average value out of 55

Methods
Research approach

This was an exploratory study of general pilots' valuation of new technologies for aviation.
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Sample

A convenient sample of 70 general aviation pilots participated in the research.
The sample comprised the following demographics: New Zealand pilots (n=53), US pilots (n=16) pilots and 1 Australian pilot; men
(n=66) and women (n=4); airplane pilots (n=63), helicopter pilots (n=5) and glider pilots (n=2); flying under training (n=22),
while instructing (n=5), for business (n=15) and for recreation (n=12); and holding ho licence (n=11), PPL (n=24), CPL (n=22) and
ATPL (n=6).

Materials

A questionnaire with a list of 22 technological features, adapted from Perezgonzalez and Lee (2009a1, see also 2009b2). The
questionnaire collated technological features present in three different GPS-based technologies with aviation applications: a
real-time fleet tracking technology (Spidertracks), an iPhone application for tracking flight parameters for post-flight analysis, and a
flight management system application which runs on Microsoft Windows-capable devices.
The questionnaire was placed online at SurveyMonkey.com. It required a valuation of each technological feature on a 6-point Likert
scale ranging from "0, Not important" to "5, Very important".

Procedure

An invitation to participate in the research was made to the president or secretary of aviation clubs and aviation schools listed both
in an in-house list of New Zealand clubs and in an international list of clubs hosted by ThirtyThousandFeet.com. The proviso was for
them to pass the invitation to other members of the club, as well.
They were provided with a link to the online survey, for completion.
All responses were anonymous.

Data analysis

Quantitative analyses, including univariate (namely descriptives), multivariate (principal component analysis) and bi-variate
analyses (t-tests for independent samples), using SPSS version 16.
The principal component analysis produced 5 components, which were subsequently used as variables, instead of the 22 single
technological variables.

Generalization potential

Given the exploratory approach of the research and the small sample and its convenience, the results from this study may not have
enough scope for generalization. They could be indicative of similar attitudes in the following 'populations' (in order of decreasing
generalization power):

General aviation pilots with characteristics similar to this sample, namely New Zealand and US pilots, male, mostly using airplanes,
flying for business, recreation or under training, and holding either a private or commercial licence.
General aviation pilots of similar characteristics but working in other countries than New Zealand and the US.
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1. PEREZGONZALEZ Jose D & Seung Yong LEE (2009a). New technologies for the student pilot. Aviation Education and Research
Proceedings (ISSN 1176-0729), volume 2009, pages 10-11.
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4. Adapted with permission from PEREZGONZALEZ Jose D (2010). Ergonomization needs in general aviation. AviationKnowledge (ISSN 1179-6685), 2010, page 5.
5. Pilots rated the importance of various technological features to their GA flying according to a 6-point Likert-scale running from "0, Not-important" to "5, Very
important". The mean is the average of their responses when grouped by features.
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Casner explored the attitudes of general aviation
pilots towards advanced cockpit systems (ACS,
namely glass-cockpits) in 20081. He asked a group
of general aviation pilots from the California Bay
area about their attitudes towards ACS. Although
the majority of pilots did not have flying experience
with glass-cockpit aircraft, Casner's research found
that, in general, pilots believed that ACS were a
positive step forward, even when they also
perceived them to be potentially problematic (see
table 1). These and other related attitudes towards
ACS are collated in the following tables. The reader
needs to note, however, that these attitudes are
not necessarily based on direct experience, thus
they may not be particularly reliable and may only
represent an idealistic understanding of ACS and
their features.

Table 1. General attitudes towards ACS

attitude mean* interpretation

Want more ACS features 4.17 agree

ACS may mean trouble 3.80 agree

ACS are too complicated 2.89 neutral

ACS depress flying skills 2.72 neutral

Feel like a button pusher 2.63 neutral

ACS has gone too far 2.14 disagree

*average value out of 53

Attitudes regarding workload

Table 2 collates results regarding cockpit workload. GA pilots typically considered ACS to be a
favourable tool for managing workload, especially the autopilot, but also the GPS and related
systems.

Table 2. Attitudes towards how ACS affect workload

attitude mean* interpretation

Autopilot lowers workload 4.50 strongly agree
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GPS lowers workload 3.98 agree

Better workload management with ACS 3.72 agree

Too many warnings 2.86 neutral

Too much time operating autopilot 2.67 neutral

*average value out of 53

Attitudes regarding awareness

Table 3 collates results regarding situational awareness. GA pilots typically considered ACS as a tool
that allowed them to gain more situational awareness when flying.

Table 3. Attitudes towards how ACS affect awareness

attitude mean* interpretation

Raised awareness with ACS 4.15 agree

Aware of GPS and autopilot modes 3.56 agree

More awareness without GPS 2.75 neutral

Do less sky scanning with TCAS 2.68 neutral

Worry of ACS's lack of transparency 2.68 neutral

Feel lost without GPS navigation 2.02 disagree

*average value out of 53

Attitudes regarding learning

Table 4 collates results regarding learning flying skills (especially for ab-initio pilots). GA pilots
typically considered that learning on an ACS-equipped aircraft was more complex and took longer
than on a conventional aircraft.

Table 4. Attitudes towards how ACS affect learning

attitude mean* interpretation

ACS require experience 4.06 agree

ACS require more learning/memory 3.93 agree

FAA should publish ACS handbook 3.83 agree

ACS restrict learning skills 3.78 agree

Flight tests should include ACS skills 3.77 agree

FAA tests should include ACS 3.75 agree

Don't understand ACS fully 3.66 agree

PIC should have ACS endorsement 3.47 neutral

GPS approaches are learnt fast 3.11 neutral

FAA guidance on ACS is sufficient 2.48 disagree

ACS technical manuals are comprehensive 2.47 disagree

*average value out of 53
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Attitudes regarding flight proficiency

Table 5 collates results regarding how ACS affect retaining flight proficiency. GA pilots did not
typically consider ACS as a threat to their proficiency, but neither considered them an advantage.

Table 5. Attitudes towards how ACS affect proficiency

attitude mean* interpretation

Need more ACS hours for proficiency 3.40 neutral

Worry to become dependent on ACS 3.17 neutral

Worry ACS affect basic flying skills 2.79 neutral

*average value out of 53

Attitudes regarding pilot error

Table 6 collates results regarding how ACS help manage pilot errors. GA pilots typically considered
ACS as a tool that allowed them to capture and prevent specific errors much easily, although this
might not help much with other errors (probably those not directly affected by ACS).

Table 6. Attitudes towards how ACS affect pilot error

attitude mean* interpretation

GPS reduce navigational errors 4.19 agree

ACS create new errors 4.07 agree

ACS reduce navigational and altitude errors 3.58 agree

ACS reduce pilot errors 3.18 neutral

It is easier to detect errors in ACS 2.86 neutral

*average value out of 53

Attitudes regarding safety

Table 7 collates results regarding how ACS help manage safety. In contrast to the results presented
in table 6, GA pilots did not typically consider ACS as a good tool for managing safety. Indeed,
although some features might help prevent some type of accidents (eg CFIT and mid-air collisions),
other types of accidents may remain unaffected or may even increase, especially if pilots were to
stretch safety margins because of their over-reliance on ACS.

Table 7. Attitudes towards how ACS affect safety

attitude mean* interpretation

Pilots will stretch safety with ACS 3.88 agree

Terrain displays will reduce CFIT 3.80 agree

TCAS will reduce mid-air collisions 3.71 agree

Weather displays will reduce weather accidents 3.49 neutral

ACS feel safer 3.20 neutral

GPS will reduce accidents 3.08 neutral

Aircraft with airframe parachutes feel safer 2.66 neutral
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*average value out of 53

Attitudes regarding use of ACS

Table 8 collates results regarding preference for specific ACS features. GA pilots did not typically
consider ACS as a good tool for managing flight operations, except in circumstances where
automation (ie autopilot) may reduce workload and where the displayed information may be easier
to understand (GPS navigation versus VOR navigation).

Table 8. Attitudes towards using ACS features in flight

attitude mean* interpretation

Prefer autopilot when high workload 4.34 agree

Prefer GPS to navigate 4.28 agree

Prefer autopilot when en route 4.03 agree

Prefer hand-flying when low workload 3.38 neutral

Prefer autopilot in instrument approach 3.37 neutral

Prefer autopilot in missed approach 2.98 neutral

*average value out of 53

Methods
Research approach

This was an exploratory study of general aviation pilots' attitudes towards advanced [glass]
cockpit systems.

Sample

A convenient sample of 134 general aviation pilots from California Bay Area.
The sample comprised the following demographics: pilots holding a PPL (66.4%), CPL (26.1%)
and ATPL (7.5%); flight instructors (13.4%), other (non-student) pilots (86.6%).
Other demographic variables of interest: median flight time = 650 hours; median flight time
with some GPS navigation = 155 hours; median flight time on advanced glass-cockpits = 0
hours.

Materials

A questionnaire surveying 52 attitudinal variables, plus 5 multiple-choice / supply-type. The
attitudinal variables were regarding advanced cockpit systems, of which 50% were expressed
positively and 50% negatively. They required an assessment of personal agreement,
measured on a 5-point Likert scale ranging from "Strongly agree" to "Strongly disagree".
The questionnaire 'probed' nine topic areas: general attitudes towards advanced cockpit
systems, workload, awareness, learning, retention, error, safety, preferences for in-flight use,
and overall preferences.

Procedure

Pilots were approached in person and invited to participate in the research ad-hoc (paper and
pencil survey).
All responses were anonymous.
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Data analysis

Quantitative analyses, including univariate (namely descriptives and histograms) and
bivariate statistics (namely correlations).

Generalization potential

Given the exploratory approach of the research and the small sample and its convenience, the
results from this study may not have enough scope for generalization. They could be indicative of
similar attitudes in the following 'populations' (in order of decreasing generalization power):

General aviation pilots with characteristics similar to this sample, namely California-trained
pilots, using airplanes, flying for business (including instructing other pilots), and holding
private or commercial licences.
General aviation pilots of similar characteristics working in the US.
General aviation pilots of similar characteristics working elsewhere.

References
1. CASNER Stephen M (2008). General aviation pilots' attitudes toward advanced cockpit systems.
International Journal of Applied Aviation Studies, 2008, volume 8, number 1, pages 88-112.
+++ Footnotes +++ [[size smaller]]
2. Adapted with permission from PEREZGONZALEZ Jose D [ed] (2008). Ergonomization
attitudes in general aviation. AviationKnowledge (ISSN 1179-6685), 2011, page 1.
3. Pilots rated each attitude according to a 5-point Likert-scale running from "1, Strongly disagree"
to "5, Strongly agree". The mean is the average of their responses.
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Casner's (2008) article

The original article expands these results further, incorporating comparisons with previous
research, and providing histogram charts for most results.
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Referential USD
The following table provides the inflator/deflator multiplier for calculating referential US dollars
(rUSD, r$). It is based on the average value of the United States consumer price index for all urban
consumers - US CPI-U Average (United States Bureau of Labor Statistics, 20101). The CPI-U is a
useful index for comparing the cost of consumer goods and services (Williamson, 20113), and
represents well the consumer patterns of about 80% of the U.S. population (excluding rural
consumers, the military and institutional populations - Wikipedia, 20112).

The formula for calculating rUSD based on CPI-U is the following:

rUSD = nominal USD + (nominal USD * multiplier)

Year CPI-U Avg Base 2010 multiplier

1913 9.9 218.1 21.0259

1914 10.0 218.1 20.8056

1915 10.1 218.1 20.5897

1916 10.9 218.1 19.0051

1917 12.8 218.1 16.0356

1918 15.1 218.1 13.4408

1919 17.3 218.1 11.6044

1920 20.0 218.1 9.9028

1921 17.9 218.1 11.1819

1922 16.8 218.1 11.9795

1923 17.1 218.1 11.7518

1924 17.1 218.1 11.7518

1925 17.5 218.1 11.4603

1926 17.7 218.1 11.3195

1927 17.4 218.1 11.5320

1928 17.1 218.1 11.7518

1929 17.1 218.1 11.7518

1930 16.7 218.1 12.0572

1931 15.2 218.1 13.3458

1932 13.7 218.1 14.9165

1933 13.0 218.1 15.7735
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1934 13.4 218.1 15.2728

1935 13.7 218.1 14.9165

1936 13.9 218.1 14.6875

1937 14.4 218.1 14.1428

1938 14.1 218.1 14.4650

1939 13.9 218.1 14.6875

1940 14.0 218.1 14.5754

1941 14.7 218.1 13.8337

1942 16.3 218.1 12.3777

1943 17.3 218.1 11.6044

1944 17.6 218.1 11.3895

1945 18.0 218.1 11.1142

1946 19.5 218.1 10.1824

1947 22.3 218.1 8.7783

1948 24.1 218.1 8.0480

1949 23.8 218.1 8.1620

1950 24.1 218.1 8.0480

1951 26.0 218.1 7.3868

1952 26.5 218.1 7.2285

1953 26.7 218.1 7.1669

1954 26.9 218.1 7.1062

1955 26.8 218.1 7.1364

1956 27.2 218.1 7.0168

1957 28.1 218.1 6.7600

1958 28.9 218.1 6.5452

1959 29.1 218.1 6.4933

1960 29.6 218.1 6.3668

1961 29.9 218.1 6.2928

1962 30.2 218.1 6.2204

1963 30.6 218.1 6.1260

1964 31.0 218.1 6.0341

1965 31.5 218.1 5.9224

1966 32.4 218.1 5.7301

1967 33.4 218.1 5.5286

1968 34.8 218.1 5.2660

1969 36.7 218.1 4.9416

1970 38.8 218.1 4.6200

1971 40.5 218.1 4.3841

1972 41.8 218.1 4.2167
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1973 44.4 218.1 3.9112

1974 49.3 218.1 3.4230

1975 53.8 218.1 3.0531

1976 56.9 218.1 2.8323

1977 60.6 218.1 2.5983

1978 65.2 218.1 2.3444

1979 72.6 218.1 2.0035

1980 82.4 218.1 1.6463

1981 90.9 218.1 1.3989

1982 96.5 218.1 1.2596

1983 99.6 218.1 1.1893

1984 103.9 218.1 1.0987

1985 107.6 218.1 1.0265

1986 109.6 218.1 0.9896

1987 113.6 218.1 0.9195

1988 118.3 218.1 0.8432

1989 124.0 218.1 0.7585

1990 130.7 218.1 0.6684

1991 136.2 218.1 0.6010

1992 140.3 218.1 0.5542

1993 144.5 218.1 0.5090

1994 148.2 218.1 0.4714

1995 152.4 218.1 0.4308

1996 156.9 218.1 0.3898

1997 160.5 218.1 0.3586

1998 163.0 218.1 0.3378

1999 166.6 218.1 0.3089

2000 172.2 218.1 0.2663

2001 177.1 218.1 0.2313

2002 179.9 218.1 0.2121

2003 184.0 218.1 0.1851

2004 188.9 218.1 0.1543

2005 195.3 218.1 0.1165

2006 201.6 218.1 0.0816

2007 207.3 218.1 0.0519

2008 215.3 218.1 0.0128

2009 214.5 218.1 0.0164

2010 218.1 218.1 0.0000

2011* 224.6 218.1 -0.0291

Wiki of Science: Referential USD based on CPI-U http://wikiofscience.wikidot.com/printer--friendly//print:referential-usd-cpi

3 of 4 22/07/2011 10:41 a.m.



2012* 231.3 218.1 -0.0574

2013* 238.3 218.1 -0.0849

2014* 245.4 218.1 -0.1115

2015* 252.8 218.1 -0.1374

2016* 260.4 218.1 -0.1625

2017* 268.2 218.1 -0.1869

2018* 276.2 218.1 -0.2106

2019* 284.5 218.1 -0.2336

2020* 293.0 218.1 -0.2559

*It assumes a 3% inflation rate for each year after 2010. These multipliers should be substituted with their real
inflation values as soon as they are known.
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Department of Labor on 21 July 2011.
2. WIKIPEDIA (2011). United States consumer price index. Retrieved from Wikipedia on 21 July
2011.
3. WILLIAMSON Samuel H (2011). Seven ways to compute the relative value of a U.S. dollar
amount, 1774 to present. Retrieved from MeasuringWorth on 21 July 2011.

Want to know more?
MeasuringWorth

A handy website to learn about different inflation indexes and calculate the value of money
according to those indexes.

Wiki of Science - Referential currency
You will find a full explanation for the concept of referential currency (thus, for referential
dollars) in this page.

Author

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Nutritional balance of standard
milk
This article offers descriptive data regarding the
nutritional balance of standard milk. These data were
collected for a research on milk and milk alternatives in
New Zealand between 2007 and 2008 (Perezgonzalez,
20081).

Standard (whole or full cream) milk is defined as that
containing around 3.5% fat. This article, however, analyzes the nutritional balance of standard milk
beyond its fat content. Indeed, the average standard milk (in this sample) is high in fat and
saturated fat, but also adequate in protein, low in carbohydrate but high in sugar4, low in fiber, and
within maximum recommended limits for sodium.

On average, standard milk has a nutritional balance of BNI 86.80s, being particularly unbalanced
towards excess of sugar.

Illustration 1: Nutrition information
(standard milk)

BNI 86.80s 0.00

Food, 100ml 2008 Ideal

Protein 3.7 3.0

Carbohydrate 4.8 8.3

Sugar 4.8 < 1.54

Fat 2.9 1.7

Saturated fat 2.0 < 0.7

Fiber 0.0 0.9

Sodium 0.043 < 0.060

Kcal 60.1 60.1

kJul 251.5 251.5

Illustration 2: Nutritional profile (standard milk)

55%

50%

45% *

40% *

35% *

30% * *

25% * * *

20% * * *

15% * * *

10% * * *

5% * * *

mid p c f fb

max s sf na

5% * *

10% * *

15% * *

20% * *

25% * *

30% * *

ideal % = grey cells; actual % = asterisk (*)

Wiki of Science: 20110803 - Nutritional balance of standard milk - 2008 http://wikiofscience.wikidot.com/printer--friendly//print:nutritional-bal...

1 of 4 4/08/2011 1:13 p.m.



International standards

Standard milk appears as highly unbalanced according to international Recommended Dietary
Intakes (RDIs), although less so according to U.S. and Canada's standards, which allow for a higher
content of sugars and fat.

Illustration 3: Nutritional balance across different RDIs (standard milk)

Standard milk average 86.80 106.05 56.80 86.80 82.80

Product 100ml Company BNI WHO US/CAN AUS/NZ UK

Pams whole milk
powder

Pams 82.91 95.42 52.91 82.91 78.91

Meadow Fresh Junior
Goodman
Fielder

86.07 97.83 56.07 86.07 82.07

Meadow Fresh Calci Kids
Goodman
Fielder

86.64 106.64 42.69 86.64 68.69

Meadow Fresh Family
Goodman
Fielder

86.85 97.58 56.85 86.85 82.85

Meadow Fresh Calci
Strong original

Meadow Fresh 90.66 110.66 41.64 90.66 67.64

Budget milk standard
Safeway
Traders

92.09 104.33 62.09 92.09 88.09

Farmgate Dairy
homogenised

United Milk 92.09 104.33 62.09 92.09 88.09

Anchor Mega Fonterra 93.36 113.36 48.61 93.36 74.61

Home Brand standard
milk

Progressive 94.04 106.83 64.04 94.04 90.04

Anchor Blue top Fonterra 95.72 106.44 65.72 95.72 91.72

(Source: Perezgonzalez, 20081)

Illustration 4: Correlations between RDIs

BNI WHO US/CAN AUS/NZ

WHO .728

(sig.) .017

US/CAN .441 -.278

(sig.) .203 .436

AUS/NZ 1.000 .728 .441

(sig.) .000 .017 .203

UK .441 -.278 1.000 .441

(sig.) .203 .436 .000 .203

Correlations between indexes vary. Correlations with the BNI™ and AUS/NZ indexes are positive
but not necessarily high. Yet, there also appear negative correlations between WHO and US/CAN
indexes, and between WHO and UK indexes, suggesting that the nutritional balance of standard
milk would be interpreted differently depending on whether the focus is on the prevention of
malnutrition and disease internationally (WHO) or on normal dietary requirements for national
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populations (US/CAN, UK).

Methods
Research approach

The original research was an exploratory study on the nutritional balance of milk and milk
alternatives in New Zealand in 2007-2008.

Sample

The initial research sample included 44 milk and alternative milk products (ie, milk, soymilk
and rice milk)1. The food products were collected in a convenient manner, looking more for a
variety of brands than a random sampling of the same.
The results in this study simply describe the 'subsample' of standard milk products within the
original sample: ie, 10 brands of standard milk3.

Materials & analysis

Milk products were purchased from local supermarket chains in Palmerston North, New
Zealand.
Nutrition information for each milk product was retrieved from the nutritional information
panel on each item, to be assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 20112).
SPSS-v16 was used for variable computations, including BNI and international indexes, and
statistical analysis, which included descriptives and correlations.

Generalization potential

Some of the products may be traded with Australia and internationally, especially UHT milk and
milk solids. Thus, the results of this study may be generalizable to the following populations (in
order of decreasing generalization power):

Australia and other international exporting destinations trading New Zealand milk.
Internationally, if one assumes milk to be of approximately similar nutritional composition
anywhere.

References

1. PEREZGONZALEZ Jose D (2008). Milk and milk alternatives in New Zealand in 2007-2008. The
Balanced Nutrition Index (ISSN 1177-8849), 2011, issue 3.
2. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
3. The other categories were: semi-skimmed milk (7 items), skimmed milk (9 items), standard soymilk (4 items), low-fat
soymilk (7 items), flavored low-fat soymilk (2 items), and rice milk (5 items).
4. National food agencies usually recommend ignoring non-added-sugars (other than honey, syrups and fruit juices) in
order to promote the consumption of milk and fresh fruit. Therefore, this contribution as well as overall balanced nutrition
index values would appear as overestimated under such practice. Indeed, when lactose is not counted as sugar, then
standard milk's nutritional balance would be BNI 42.91sf (particularly unbalanced towards excess of saturated fat).

Want to know more?
BNI™ database

The database offers individual nutrition analyses for foods, including the milk and alternative
milk products referred to in above article.
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BNI™ journal (2011, issue 3) - Milk and milk alternatives in New Zealand in 2007-2008
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.

Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.

Wiki of Science - Nutritional balance of milk and milk alternatives
These Wiki of Science pages offer more information for other milk categories: semi-skimmed
milk, skimmed milk, standard soymilk, low-fat soymilk, flavored low-fat soymilk, and rice
milk.

Author

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Nutritional balance of
semi-skimmed milk
This article offers descriptive data regarding the
nutritional balance of semi-skimmed milk. These
data were collected for a research on milk and
milk alternatives in New Zealand between 2007
and 2008 (Perezgonzalez, 20081).

Semi-skimmed (semi-skim, light, lite, or reduced
fat) milk is defined as that containing about 1.7% fat. This article, however, analyzes the nutritional
balance of semi-skimmed milk beyond its fat content. Indeed, the average semi-skimmed milk (in
this sample) is adequate in fat but high in saturated fat, high in protein, low in carbohydrate but
high in sugar4, low in fiber, and within maximum recommended limits for sodium.

On average, semi-skimmed milk has a nutritional balance of BNI 96.37s, being particularly
unbalanced towards excess of sugar.

Illustration 1: Nutrition information
(semi-skimmed milk)

BNI 96.37s 0.00

Food, 100ml 2008 Ideal

Protein 3.5 2.3

Carbohydrate 4.9 6.2

Sugar 4.9 < 1.14

Fat 1.3 1.3

Saturated fat 0.9 < 0.5

Fiber 0.0 0.7

Sodium 0.043 < 0.045

Kcal 45.3 45.3

kJul 189.5 189.5

Illustration 2: Nutritional profile (semi-skimmed
milk)
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35% *
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45% *

ideal % = grey cells; actual % = asterisk (*)

International standards

Semi-skimmed milk appears as highly unbalanced according to international Recommended Dietary
Intakes (RDIs), although less so according to U.S. and Canada's standards, which allow for a higher
content of sugars.

Illustration 3: Nutritional balance across different RDIs (semi-skimmed milk)

Semi-skimmed milk average 96.37 116.37 54.56 96.37 80.56

Product 100ml Company BNI WHO US/CAN AUS/NZ UK

Meadow Fresh Balance
lite

Goodman
Fielder

89.64 109.64 47.32 89.64 73.32

Farmgate Dairy slim United Milk 93.78 113.78 54.15 93.78 80.15

Anlene low fat Fonterra 94.81 114.81 47.79 94.79 73.79

Anchor Vital omega-3 Fonterra 95.19 115.19 48.70 95.05 74.70

Anchor Lite Fonterra 96.80 116.80 58.02 96.76 84.02

Home Brand lite milk Progressive 98.20 118.20 59.35 98.20 85.35

Liddells lactose free
(low fat)

Liddells 99.03 119.03 55.26 99.03 81.26

(Source: Perezgonzalez, 20081)

Correlations between indexes are high and positive (and significant at the 0.10 cut-off point, which
seems appropriate given the small sample size). These correlations indicate that the semi-skimmed
milk products being compared tend to form a similar hierarchy when indexed using different
international standards.

Illustration 4: Correlations between RDIs

BNI WHO US/CAN AUS/NZ

WHO 1.000

(sig.) .000

US/CAN .720 .720

(sig.) .068 .068

AUS/NZ 1.000 1.000 .726

(sig.) .000 .000 .065

UK .720 .720 1.000 .726

(sig.) .068 .068 .000 .065
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Methods
Research approach

The original research was an exploratory study on the nutritional balance of milk and milk
alternatives in New Zealand in 2007-2008.

Sample

The initial research sample included 44 milk and alternative milk products (ie, milk, soymilk
and rice milk)1. The food products were collected in a convenient manner, looking more for a
variety of brands than a random sampling of the same.
The results in this study simply describe the 'subsample' of semi-skimmed milk products
within the original sample: ie, 7 brands of semi-skimmed milk3.

Materials & analysis

Milk products were purchased from local supermarket chains in Palmerston North, New
Zealand.
Nutrition information for each milk product was retrieved from the nutritional information
panel on each item, to be assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 20112).
SPSS-v16 was used for variable computations, including BNI and international indexes, and
statistical analysis, which included descriptives and correlations.

Generalization potential

Some of the products may be traded with Australia and internationally, especially UHT milk and
milk solids. Thus, the results of this study may be generalizable to the following populations (in
order of decreasing generalization power):

Australia and other international exporting destinations trading New Zealand milk.
Internationally, if one assumes milk to be of approximately similar nutritional composition
anywhere.

References
1. PEREZGONZALEZ Jose D (2008). Milk and milk alternatives in New Zealand in 2007-2008. The
Balanced Nutrition Index (ISSN 1177-8849), 2011, issue 3.
2. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
3. The other categories were: standard milk (10 items), skimmed milk (9 items), standard soymilk (4 items), low-fat
soymilk (7 items), flavored low-fat soymilk (2 items), and rice milk (5 items).
4. National food agencies usually recommend ignoring non-added-sugars (other than honey, syrups and fruit juices) in
order to promote the consumption of milk and fresh fruit. Therefore, this contribution as well as overall balanced nutrition
index values would appear as overestimated under such practice. Indeed, when lactose is not counted as sugar, then
semi-skimmed milk's nutritional balance would be BNI 29.84sf (particularly unbalanced towards excess of saturated fat).

Want to know more?
BNI™ database

The database offers individual nutrition analyses for foods, including the milk and alternative
milk products referred to in above article.

BNI™ journal (2011, issue 3) - Milk and milk alternatives in New Zealand in 2007-2008
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.
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Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.

Wiki of Science - Nutritional balance of milk and milk alternatives
These Wiki of Science pages offer more information for other milk categories: standard milk,
skimmed milk, standard soymilk, low-fat soymilk, flavored low-fat soymilk, and rice milk.

Author

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Nutritional balance of skimmed
milk
This article offers descriptive data regarding the
nutritional balance of skimmed milk. These data were
collected for a research on milk and milk alternatives in
New Zealand between 2007 and 2008 (Perezgonzalez,
20081).

Skimmed milk (including skim, low-fat, and trim milk,
as well as fat-free, and super-trim milk) is that containing very little fat (around 0.2%). This article,
however, analyzes the nutritional balance of skimmed milk beyond its fat content. Indeed, the
average skimmed milk (in this sample) is adequate in low in fat and saturated fat, high in protein,
adequate in carbohydrate but high in sugar4, low in fiber, and high in sodium (for its energetic
content).

On average, skimmed milk has a nutritional balance of BNI 123.16s, being particularly unbalanced
towards excess of sugar.

Illustration 1: Nutrition information
(skimmed milk)

BNI 123.16s 0.00

Food, 100ml 2008 Ideal

Protein 4.2 2.0

Carbohydrate 5.2 5.4

Sugar 5.2 < 1.04

Fat 0.2 1.1

Saturated fat 0.1 < 0.4

Fiber 0.0 0.6

Sodium 0.046 < 0.039

Kcal 39.4 39.4

kJul 164.8 164.8

Illustration 2: Nutritional profile (skimmed milk)
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International standards

Skimmed milk appears as relatively unbalanced according to international Recommended Dietary
Intakes (RDIs), although less so according to U.S. and Canada's standards, which allow for a higher
content of sugars.

Illustration 3: Nutritional balance across different RDIs (skimmed milk)

Skimmed milk average 123.16 143.16 72.86 122.86 100.86

Product 100ml Company BNI WHO US/CAN AUS/NZ UK

Meadow Fresh trim
(North Island)

Goodman
Fielder

109.58 129.58 59.31 109.31 87.31

Home Brand trim
milk

Progressive 117.62 137.62 67.27 117.27 95.27

Anchor Xtra calcium
boost

Fonterra 124.03 144.03 73.97 123.97 101.97

Anchor Super Trim Fonterra 126.91 146.91 76.62 126.62 104.62

WeightWatchers
skim milk

WeightWatchers 126.97 146.97 76.68 126.68 104.68

Farmgate Dairy
extra slim

United Milk 127.16 147.16 76.88 126.88 104.88

Basics skim milk
powder

Basics 127.42 147.42 77.11 127.11 105.11

Meadow Fresh Calci
Trim high-calcium

Goodman
Fielder

129.10 149.10 78.70 128.70 106.70

Pams skim milk
powder

Pams 131.76 151.76 81.76 131.76 109.76

(Source: Perezgonzalez, 20081)

Illustration 4: Correlations between RDIs

BNI WHO US/CAN AUS/NZ

WHO 1.000

(sig.) .000

US/CAN 1.000 1.000

(sig.) .000 .000

AUS/NZ 1.000 1.000 1.000

(sig.) .000 .000 .000

UK 1.000 1.000 1.000 1.000

(sig.) .000 .000 .000 .000
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Correlations between indexes are high and positive (and significant at the 0.10 cut-off point, which
seems appropriate given the small sample size). These correlations indicate that the skimmed milk
products being compared tend to form a similar hierarchy when indexed using different
international standards.

Methods
Research approach

The original research was an exploratory study on the nutritional balance of milk and milk
alternatives in New Zealand in 2007-2008.

Sample

The initial research sample included 44 milk and alternative milk products (ie, milk, soymilk
and rice milk)1. The food products were collected in a convenient manner, looking more for a
variety of brands than a random sampling of the same.
The results in this study simply describe the 'subsample' of skimmed milk products within the
original sample: ie, 9 brands of skimmed milk3.

Materials & analysis

Milk products were purchased from local supermarket chains in Palmerston North, New
Zealand.
Nutrition information for each milk product was retrieved from the nutritional information
panel on each item, to be assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 20112).
SPSS-v16 was used for variable computations, including BNI and international indexes, and
statistical analysis, which included descriptives and correlations.

Generalization potential

Some of the products may be traded with Australia and internationally, especially UHT milk and
milk solids. Thus, the results of this study may be generalizable to the following populations (in
order of decreasing generalization power):

Australia and other international exporting destinations trading New Zealand milk.
Internationally, if one assumes milk to be of approximately similar nutritional composition
anywhere.

References

1. PEREZGONZALEZ Jose D (2008). Milk and milk alternatives in New Zealand in 2007-2008. The
Balanced Nutrition Index (ISSN 1177-8849), 2011, issue 3.
2. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
3. The other categories were: standard milk (10 items), semi-skimmed milk (7 items), standard soymilk (4 items), low-fat
soymilk (7 items), flavored low-fat soymilk (2 items), and rice milk (5 items).
4. National food agencies usually recommend ignoring non-added-sugars (other than honey, syrups and fruit juices) in
order to promote the consumption of milk and fresh fruit. Therefore, this contribution as well as overall balanced nutrition
index values would appear as overestimated under such practice. Indeed, when lactose is not counted as sugar, then
skimmed milk's nutritional balance would be BNI 37.58p (particularly unbalanced towards excess of protein).

Want to know more?
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BNI™ database
The database offers individual nutrition analyses for foods, including the milk and alternative
milk products referred to in above article.

BNI™ journal (2011, issue 3) - Milk and milk alternatives in New Zealand in 2007-2008
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.

Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.

Wiki of Science - Nutritional balance of milk and milk alternatives
These Wiki of Science pages offer more information for other milk categories: standard milk,
semi-skimmed milk, standard soymilk, low-fat soymilk, flavored low-fat soymilk, and rice
milk.

Author
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Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Nutritional balance of
standard soymilk
This article offers descriptive data regarding the
nutritional balance of standard soymilk. These data
were collected for a research on milk and milk
alternatives in New Zealand between 2007 and 2008
(Perezgonzalez, 20081).

Standard (original or regular) soymilk is made from
soybeans and water, and contains around 3% fat. This article, however, analyzes the nutritional
balance of standard soymilk beyond its fat content. Indeed, the average standard soymilk (in this
sample) is high in fat but low in saturated fat, but also adequate in protein, low in carbohydrate but
high in sugar, low in fiber, and within maximum recommended limits for sodium.

On average, standard soymilk has a nutritional balance of BNI 43.16f, being particularly unbalanced
towards excess of fat.

Illustration 1: Nutrition information
(standard soymilk)

BNI 43.16f 0.00

Food, 100ml 2008 Ideal

Protein 3.3 3.3

Carbohydrate 6.2 9.2

Sugar 3.0 < 1.7

Fat 3.2 1.9

Saturated fat 0.5 < 0.7

Fiber 0.7 1.0

Sodium 0.064 < 0.067

Kcal 66.8 66.8

kJul 279.5 279.5

Illustration 2: Nutritional profile (standard soymilk)
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International standards

Standard soymilk appears as somehow unbalanced according to international Recommended Dietary
Intakes (RDIs), although less so according to U.S. and Canada's standards, which allow for a higher
content of sugars and fat.

Illustration 3: Nutritional balance across different RDIs (standard soymilk)

Standard soymilk average 43.16 52.22 17.35 33.37 30.16

Product 100ml Company BNI WHO US/CAN AUS/NZ UK

Get Natural calci forte So Natural 26.05 31.92 8.66 15.59 12.33

So Good regular Sanitarium 42.46 54.63 27.58 32.55 29.79

Vitasoy creamy original Vitasoy 46.93 57.80 13.65 37.13 34.93

Vitasoy calci-plus Vitasoy 57.69 67.57 17.73 47.87 45.69

(Source: Perezgonzalez, 20081)

Correlations between indexes tend to be positive (and significant at the 0.10 cut-off point, which
seems appropriate given the small sample size), except for the US/CAN index. However, the sample
size is too small as for drawing much inference from it.

Illustration 4: Correlations between RDIs

BNI WHO US/CAN AUS/NZ

WHO .991

(sig.) .009

US/CAN .421 .516

(sig.) .579 .484

AUS/NZ 1.000 .992 .425

(sig.) .000 .008 .575

UK 1.000 .992 .419 1.000

(sig.) .000 .008 .581 .000

Methods
Research approach

The original research was an exploratory study on the nutritional balance of milk and milk
alternatives in New Zealand in 2007-2008.

Sample

The initial research sample included 44 milk and alternative milk products (ie, milk, soymilk
and rice milk)1. The food products were collected in a convenient manner, looking more for a
variety of brands than a random sampling of the same.
The results in this study simply describe the 'subsample' of standard soymilk products within
the original sample: ie, 4 brands of standard soymilk3.
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Materials & analysis

Milk products were purchased from local supermarket chains in Palmerston North, New
Zealand.
Nutrition information for each milk product was retrieved from the nutritional information
panel on each item, to be assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 20112).
SPSS-v16 was used for variable computations, including BNI and international indexes, and
statistical analysis, which included descriptives and correlations.

Generalization potential

Most of the products are made in Australia and internationally. Thus, the results of this study may
be generalizable to the following populations (in order of decreasing generalization power):

Australia.
Internationally, if one assumes milk to be of approximately similar nutritional composition
anywhere.

References
1. PEREZGONZALEZ Jose D (2008). Milk and milk alternatives in New Zealand in 2007-2008. The
Balanced Nutrition Index (ISSN 1177-8849), 2011, issue 3.
2. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
3. The other categories were: standard milk (10 items), semi-skimmed milk (7 items), skimmed milk (9 items), low-fat
soymilk (7 items), flavored low-fat soymilk (2 items), and rice milk (5 items).

Want to know more?
BNI™ database

The database offers individual nutrition analyses for foods, including the milk and alternative
milk products referred to in above article.

BNI™ journal (2011, issue 3) - Milk and milk alternatives in New Zealand in 2007-2008
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.

Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.

Wiki of Science - Nutritional balance of milk and milk alternatives
These Wiki of Science pages offer more information for other milk categories: standard milk,
semi-skimmed milk, skimmed milk, low-fat soymilk, flavored low-fat soymilk, and rice milk.

Author

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Nutritional balance of low-fat
soymilk
This article offers descriptive data regarding the
nutritional balance of low-fat soymilk. These data
were collected for a research on milk and milk
alternatives in New Zealand between 2007 and 2008
(Perezgonzalez, 20081).

Low-fat (light, or lite) soymilk is made from soybeans
and water, and contains around 1.3% fat. This article, however, analyzes the nutritional balance of
low-fat soymilk beyond its fat content. Indeed, the average low-fat soymilk (in this sample) is
adequate in fat and low in saturated fat, but also high in protein, low in carbohydrate but high in
sugar, low in fiber, and high in sodium (for its energetic content).

On average, low-fat soymilk has a nutritional balance of BNI 27.08s, being particularly unbalanced
towards excess of sugar.

Illustration 1: Nutrition information
(low-fat soymilk)

BNI 27.08s 0.00

Food, 100ml 2008 Ideal

Protein 3.0 2.3

Carbohydrate 5.6 6.3

Sugar 2.5 < 1.2

Fat 1.3 1.3

Saturated fat 0.2 < 0.5

Fiber 0.4 0.7

Sodium 0.059 < 0.046

Kcal 46.1 46.1

kJul 192.9 192.9

Illustration 2: Nutritional profile (low-fat soymilk)
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International standards

Low-fat soymilk appears as somehow unbalanced according to international Recommended Dietary
Intakes (RDIs), an practically balanced according to U.S. and Canada's standards, which allow for a
higher content of sugars and fat.

Illustration 3: Nutritional balance across different RDIs (low-fat soymilk)

Low-fat soymilk average 27.06 46.79 1.30 26.80 21.73

Product 100ml Company BNI WHO US/CAN AUS/NZ UK

Get Natural light So Natural 13.47 26.70 2.46 13.02 9.78

So Good essential Sanitarium 15.75 35.26 1.62 15.84 13.08

Vitasoy calci-plus high fibre Vitasoy 16.14 36.19 .24 16.12 13.79

So Good active Sanitarium 31.00 50.80 2.31 30.60 21.70

So Good lite Sanitarium 35.94 55.74 1.07 35.81 15.89

Vitasoy light original Vitasoy 50.97 61.11 20.69 50.69 48.69

Soyfresh soymilk Soyfresh 69.43 89.43 26.05 58.97 54.05

(Source: Perezgonzalez, 20081)

Correlations between indexes are positive (and significant at the 0.10 cut-off point, which seems
appropriate given the small sample size). These correlations indicate that the soymilk products
being compared tend to form a similar hierarchy when indexed using different international
standards.

Illustration 4: Correlations between RDIs

BNI WHO US/CAN AUS/NZ

WHO .981

(sig.) .000

US/CAN .905 .836

(sig.) .005 .019

AUS/NZ .991 .960 .885

(sig.) .000 .001 .008

UK .941 .884 .977 .937

(sig.) .002 .008 .000 .002

Methods
Research approach

The original research was an exploratory study on the nutritional balance of milk and milk
alternatives in New Zealand in 2007-2008.

Sample

The initial research sample included 44 milk and alternative milk products (ie, milk, soymilk
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and rice milk)1. The food products were collected in a convenient manner, looking more for a
variety of brands than a random sampling of the same.
The results in this study simply describe the 'subsample' of low-fat soymilk products within
the original sample: ie, 7 brands of low-fat soymilk3.

Materials & analysis

Milk products were purchased from local supermarket chains in Palmerston North, New
Zealand.
Nutrition information for each milk product was retrieved from the nutritional information
panel on each item, to be assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 20112).
SPSS-v16 was used for variable computations, including BNI and international indexes, and
statistical analysis, which included descriptives and correlations.

Generalization potential

Most of the products are made in Australia and internationally. Thus, the results of this study may
be generalizable to the following populations (in order of decreasing generalization power):

Australia.
Internationally, if one assumes milk to be of approximately similar nutritional composition
anywhere.

References
1. PEREZGONZALEZ Jose D (2008). Milk and milk alternatives in New Zealand in 2007-2008. The
Balanced Nutrition Index (ISSN 1177-8849), 2011, issue 3.
2. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
3. The other categories were: standard milk (10 items), semi-skimmed milk (7 items), skimmed milk (9 items), standard
soymilk (4 items), flavored low-fat soymilk (2 items), and rice milk (5 items).

Want to know more?
BNI™ database

The database offers individual nutrition analyses for foods, including the milk and alternative
milk products referred to in above article.

BNI™ journal (2011, issue 3) - Milk and milk alternatives in New Zealand in 2007-2008
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.

Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.

Wiki of Science - Nutritional balance of milk and milk alternatives
These Wiki of Science pages offer more information for other milk categories: standard milk,
semi-skimmed milk, skimmed milk, standard soymilk, flavored low-fat soymilk, and rice milk.

Author

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Nutritional balance of
flavored low-fat soymilk
This article offers descriptive data regarding
the nutritional balance of flavored low-fat
soymilk. These data were collected for a
research on milk and milk alternatives in New
Zealand between 2007 and 2008
(Perezgonzalez, 20081).

Flavored low-fat soymilk is an illustrative example of the "unbalancing" effects of added sugar to an
otherwise closer to nutritional balance low-fat soymilk. Indeed, the average flavored low-fat soymilk
(in this sample) turns out to be adequate in protein, carbohydrate and fat, low in saturated fat, low
in fiber, high in sodium, and extremely high in sugar.

On average, flavored low-fat soymilk has a nutritional balance of BNI 79.18s, being particularly
unbalanced towards excess of sugar.

Illustration 1: Nutrition information
(flavored low-fat soymilk)

BNI 79.18s 0.00

Food, 100ml 2008 Ideal

Protein 3.0 2.7

Carbohydrate 6.9 7.3

Sugar 6.4 < 1.3

Fat 1.5 1.5

Saturated fat 0.3 < 0.6

Fiber 0.5 0.8

Sodium 0.089 < 0.053

Kcal 53.1 53.1

kJul 222.2 222.2

Illustration 2: Nutritional profile (flavored low-fat
soymilk)
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International standards

Flavored low-fat soymilk appears as unbalanced according to international Recommended Dietary
Intakes (RDIs), although less so according to U.S. and Canada's standards, which allow for a higher
content of sugars.

Illustration 3: Nutritional balance across different RDIs (flavored low-fat soymilk)

Flavored soymilk average 79.18 94.07 48.70 78.78 75.64

Product 100ml Company BNI WHO US/CAN AUS/NZ UK

Vitasoy lush chocolate Vitasoy 78.87 92.43 48.31 78.31 76.31

Vitasoy lush caramel Vitasoy 80.00 96.97 49.41 79.41 77.41

(Source: Perezgonzalez, 20081)

Methods
Research approach

The original research was an exploratory study on the nutritional balance of milk and milk
alternatives in New Zealand in 2007-2008.

Sample

The initial research sample included 44 milk and alternative milk products (ie, milk, soymilk
and rice milk)1. The food products were collected in a convenient manner, looking more for a
variety of brands than a random sampling of the same.
The results in this study simply describe the 'subsample' of flavored low-fat soymilk products
within the original sample: ie, 2 brands of flavored low-fat soymilk3.

Materials & analysis

Milk products were purchased from local supermarket chains in Palmerston North, New
Zealand.
Nutrition information for each milk product was retrieved from the nutritional information
panel on each item, to be assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 20112).
SPSS-v16 was used for variable computations, including BNI and international indexes, and
statistical analysis, which included descriptives and correlations.

Generalization potential

Most of the products are made in Australia and internationally. Thus, the results of this study may
be generalizable to the following populations (in order of decreasing generalization power):
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Australia.
Internationally, if one assumes milk to be of approximately similar nutritional composition
anywhere.

References
1. PEREZGONZALEZ Jose D (2008). Milk and milk alternatives in New Zealand in 2007-2008. The
Balanced Nutrition Index (ISSN 1177-8849), 2011, issue 3.
2. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
3. The other categories were: standard milk (10 items), semi-skimmed milk (7 items), skimmed milk (9 items), standard
soymilk (4 items), low-fat soymilk (7 items), and rice milk (5 items).

Want to know more?
BNI™ database

The database offers individual nutrition analyses for foods, including the milk and alternative
milk products referred to in above article.

BNI™ journal (2011, issue 3) - Milk and milk alternatives in New Zealand in 2007-2008
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.

Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.

Wiki of Science - Nutritional balance of milk and milk alternatives
These Wiki of Science pages offer more information for other milk categories: standard milk,
semi-skimmed milk, skimmed milk, standard soymilk, low-fat soymilk, and rice milk.
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Nutritional balance of rice milk
This article offers descriptive data regarding the nutritional
balance of (standard) rice milk. These data were collected for
a research on milk and milk alternatives in New Zealand
between 2007 and 2008 (Perezgonzalez, 20081).

Rice milk is made from rice and water. The average rice milk
(in this sample) is low in protein, high in carbohydrate and
sugar, low in fat and saturated fat, low in fiber, and within
maximum recommended limits for sodium.

On average, rice milk has a nutritional balance of BNI 42.17s, being particularly unbalanced
towards excess of sugar.

Illustration 1: Nutrition information
(rice milk)

BNI 42.17s 0.00

Food, 100ml 2008 Ideal

Protein 0.6 2.7

Carbohydrate 10.6 7.4

Sugar 4.0 < 1.3

Fat 1.0 1.5

Saturated fat 0.1 < 0.6

Fiber 0.0 0.8

Sodium 0.051 < 0.054

Kcal 53.8 53.8

kJul 225.1 225.1

Illustration 2: Nutritional profile (rice milk)
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ideal % = grey cells; actual % = asterisk (*)

International standards

Rice milk appears as somehow unbalanced according to international Recommended Dietary Intakes
(RDIs), although less so according to U.S. and Canada's standards, which allow for a higher content
of sugars and fat.

Illustration 3: Nutritional balance across different RDIs (rice milk)

Rice milk average 42.17 42.17 20.31 42.17 40.17

Product 100ml Company BNI WHO US/CAN AUS/NZ UK

Vitasoy rice milk protein
enriched

Vitasoy 25.25 25.25 5.06 25.14 23.14

Vitasoy rice milk calcium
enriched

Vitasoy 37.70 37.70 16.01 37.42 35.42

Get Natural rice milk So Natural 38.17 34.94 28.17 38.17 32.94

Rice Dream vanilla
enriched

Imagine
Foods

55.10 55.10 25.67 55.10 53.10

Rice Dream original
enriched

Imagine
Foods

57.85 57.85 27.85 57.85 55.85

(Source: Perezgonzalez, 20081)

Correlations between indexes tend to be high and positive (and significant at the 0.10 cut-off point,
which seems appropriate given the small sample size), except for the US/CAN index. However, the
sample size is too small as for drawing much inference from it.

Illustration 4: Correlations between RDIs

BNI WHO US/CAN AUS/NZ

WHO .995

(sig.) .000

US/CAN .801 .736

(sig.) .104 .156

AUS/NZ 1.000 .994 .802

(sig.) .000 .001 .102

UK .995 1.000 .738 .995

(sig.) .000 .000 .154 .000

Methods
Research approach

The original research was an exploratory study on the nutritional balance of milk and milk
alternatives in New Zealand in 2007-2008.
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Sample

The initial research sample included 44 milk and alternative milk products (ie, milk, soymilk
and rice milk)1. The food products were collected in a convenient manner, looking more for a
variety of brands than a random sampling of the same.
The results in this study simply describe the 'subsample' of rice milk products within the
original sample: ie, 5 brands of rice milk3.

Materials & analysis

Milk products were purchased from local supermarket chains in Palmerston North, New
Zealand.
Nutrition information for each milk product was retrieved from the nutritional information
panel on each item, to be assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 20112).
SPSS-v16 was used for variable computations, including BNI and international indexes, and
statistical analysis, which included descriptives and correlations.

Generalization potential

Most of the products are made in Australia and internationally. Thus, the results of this study may
be generalizable to the following populations (in order of decreasing generalization power):

Australia.
Internationally, if one assumes milk to be of approximately similar nutritional composition
anywhere.
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2. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
3. The other categories were: standard milk (10 items), semi-skimmed milk (7 items), skimmed milk (9 items), standard
soymilk (4 items), low-fat soymilk (7 items), and flavored low-fat soymilk (2 items).

Want to know more?
BNI™ database

The database offers individual nutrition analyses for foods, including the milk and alternative
milk products referred to in above article.

BNI™ journal (2011, issue 3) - Milk and milk alternatives in New Zealand in 2007-2008
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.

Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.

Wiki of Science - Nutritional balance of milk and milk alternatives
These Wiki of Science pages offer more information for other milk categories: standard milk,
semi-skimmed milk, skimmed milk, standard soymilk, low-fat soymilk, and flavored low-fat
soymilk.
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Balance of cured meats
Perezgonzalez studied the nutritional balance of cured meats in
20111. He found that, overall, sandwich-ready cured meats in
New Zealand have an average nutritional balance of BNI
140.91na, being particularly unbalanced towards excess of
sodium. Being a basic animal-derived product, they are
naturally high in protein, fat and saturated fat, and low in
carbohydrate, sugar and fiber (see illustration 2).

Illustration 1: Nutrition information
(cured meats)

BNI 140.91na 0.00

Food, 100g 2011 Ideal

Protein 18.0 8.5

Carbohydrate 3.1 23.5

Sugar 0.9 < 4.3

Fat 9.6 4.7

Saturated fat 4.1 < 1.9

Fiber 0.0 2.6

Sodium 1.309 < 0.171

Kcal 170.8 170.8

kJul 714.6 714.6

Illustration 2: Nutritional profile (cured meats)

55%

50% *

45% *

40% * *

35% * *

30% * *

25% * *

20% * *

15% * *

10% * *

5% * * *

mid p c f fb

max s sf na

5% * *

10% * *

15% * *

20% * *

25% *

30% *

35% *

40% *

45% *

50% *

55% *

60% *

65% *

ideal % = grey cells; actual % = asterisk (*)

Wiki of Science: 20110812 - Nutritional balance of cured meats - 2011 http://wikiofscience.wikidot.com/printer--friendly//print:bni-cured-mea...

1 of 4 12/08/2011 11:03 a.m.



International standards

Cured meats are highly unbalanced according to international Recommended Dietary Intakes
(RDIs), although a bit less so according to the U.S.'s, Canadas's and the U.K.'s standards.

Illustration 3: Nutritional balance across different RDIs (cured meats)

Cured meats average 140.91 160.91 102.39 122.39 102.39

Product100g Company BNI WHO US/CAN AUS/NZ UK

Value shaved ham Countdown 94.22 114.22 65.75 85.75 64.82

Value ham & chicken
luncheon

Countdown 107.06 127.06 89.26 90.79 89.26

Hellers manuka
smoked ham

Hellers 117.66 137.66 90.29 110.29 90.29

Value shaved Polish
sausage

Countdown 123.17 143.17 90.43 107.10 90.43

Kiwi shaved pastrami
Goodman
Fielder 127.98 147.98 102.11 122.11 100.11

Hellers roast chicken Hellers 128.05 148.05 100.65 120.65 98.65

Value shaved roast
chicken

Countdown 129.11 149.11 101.71 121.71 99.71

Countdown shaved
champagne ham

Countdown 130.55 150.55 103.12 123.12 102.93

Hellers 97% fat free
shaved ham

Hellers 130.55 150.55 103.12 123.12 102.93

Countdown shaved
corned silverside

Countdown 131.77 151.77 104.34 124.34 104.34

Value shaved roast
beef

Countdown 132.83 152.83 109.31 129.31 109.31

Pams reduced fat
Italian salami

Pams 139.87 159.87 102.94 122.63 102.94

Hellers cooked
silverside

Hellers 141.40 161.40 113.97 133.97 112.21

Pams snyworst salami Pams 146.37 161.32 129.28 129.28 129.28

Value shaved pastrami Countdown 161.55 181.55 131.01 151.01 131.01

Beehive champagne
ham tasty honey cured

Premier
Beehive

175.27 195.27 145.49 165.49 145.49

Verkerks Dutch salami Verkerks 176.42 187.47 155.74 155.74 155.74

Verkerks Italian salami Verkerks 181.37 192.55 160.03 160.03 160.03

Italian salami Progressive 182.04 202.04 153.12 159.65 153.12

Eurodell coppa Eurodell 186.95 206.95 143.90 163.90 143.90

Eurodell prosciutto Eurodell 202.71 222.71 166.47 186.47 164.47

(Source: Perezgonzalez, 20111)
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Correlations between indexes tend to be high and positive (and significant at the 0.10 cut-off point,
which seems appropriate given the small sample size).

Illustration 4: Correlations between RDIs

BNI WHO US/CAN AUS/NZ

WHO .996

(sig.) .000

US/CAN .978 .959

(sig.) .000 .000

AUS/NZ .982 .984 .957

(sig.) .000 .000 .000

UK .976 .958 1.000 .954

(sig.) .000 .000 .000 .000

Methods
Research approach

The original research was an exploratory study on the nutritional balance of cured meats in
New Zealand in 2011.

Sample

The research sample included 21 cured meat products1. The food products were collected in a
convenient manner, looking more for a variety of products than a random sampling of the
same. The selected products constituted a significant proportion of the population of
sandwich-ready cured meats (ie, shaved cold-meats) available at supermarkets.

Materials & analysis

Meat products were purchased from local supermarket chains in Palmerston North, New
Zealand.
Nutrition information for each meat product was retrieved from the nutritional information
panel on each item, then assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 2011b2).
SPSS-v16 was used for variable computations, including BNI and international indexes, and
statistical analyses, which included descriptives and correlations.

Generalization potential

Some of the products are produced internationally, although most of the shaving and packing seem
to be made locally. Thus, the results of this study may be generalizable to the following populations
(in order of decreasing generalization power):

Australia.
Internationally, if one assumes the same types of cured meats to be of approximately similar
nutritional composition anywhere.

References
1. PEREZGONZALEZ Jose D (2011a). Cured meats. The Balanced Nutrition Index (ISSN
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1177-8849), 2011, issue 4.
2. PEREZGONZALEZ Jose D (2011b). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.

Want to know more?
BNI™ database

The database offers individual nutrition analyses for foods, including the cured meat products
referred to in above article.

BNI™ journal (2011, issue 4) - Cured meats
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.

Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.

Author

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Referential AUD
The following table provides the inflator/deflator multiplier for calculating referential AUS dollars
(rAUD, r$). It is based on the average annual CPI, weighted average of 8 capital cities, for all
groups (Australian Bureau of Statistics, 20101). The formula is the following:

rAUD = nominal AUD + (nominal AUD * multiplier)

Year CPI A.Avg Base 2010 multiplier

2000 128.4 172.6 0.3442

2001 134.0 172.6 0.2878

2002 138.1 172.6 0.2503

2003 141.9 172.6 0.2166

2004 145.2 172.6 0.1887

2005 149.1 172.6 0.1578

2006 154.4 172.6 0.1182

2007 158.0 172.6 0.0928

2008 164.8 172.6 0.0472

2009 167.8 172.6 0.0285

2010 172.6 172.6 0.0000

2011* 177.8 172.6 -0.0291

2012* 183.1 172.6 -0.0574

2013* 188.6 172.6 -0.0849

2014* 194.3 172.6 -0.1115

2015* 200.1 172.6 -0.1374

*It assumes a 3% inflation rate for each year after 2010. These multipliers should be substituted with the values
derived from actual inflation as soon as they are known.

References
1. AUSTRALIAN BUREAU OF STATISTICS (2010). Consumer price index, Australia. Retrieved
from the Australian Bureau of Statistics on 24 July 2011.

Want to know more?
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Australian inflation calculator
Handy online calculator for estimating the value of the Australian dollar over time. The
Reserve Bank of Australia's calculator includes inflation for 2010; thus, using it as your base
year, you can estimate historical referential Australian dollars (rAUD, r$) with easy.

MeasuringWorth
A handy website to learn about different inflation indexes and calculate the value of money
according to those indexes.

Wiki of Science - Referential currency (list of topics)
This Wiki of Science page provides a list of topics related to referential currencies (including
to a full explanation of the concept of referential currency, thus, of referential dollars).

Author

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Referential GBP
The following table provides the inflator/deflator multiplier for calculating referential British pounds
(rGBP, r£). It is based on the average annual CPI for Great Britain (Rate Inflation, 20101). The
formula is the following:

rGBP = nominal GBP + (nominal GBP * multiplier)

Year CPI A.Avg Base 2010 multiplier

1988 63.5 114.5 0.8031

1989 66.8 114.5 0.7141

1990 71.5 114.5 0.6014

1991 76.8 114.5 0.4909

1992 80.1 114.5 0.4295

1993 82.1 114.5 0.3946

1994 83.8 114.5 0.3663

1995 86.0 114.5 0.3314

1996 88.1 114.5 0.2997

1997 89.7 114.5 0.2765

1998 91.1 114.5 0.2569

1999 92.3 114.5 0.2405

2000 93.1 114.5 0.2299

2001 94.2 114.5 0.2155

2002 95.4 114.5 0.2002

2003 96.7 114.5 0.1841

2004 98.0 114.5 0.1684

2005 100.0 114.5 0.1450

2006 102.3 114.5 0.1193

2007 104.7 114.5 0.0936

2008 108.5 114.5 0.0553

2009 110.8 114.5 0.0334
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2010 114.5 114.5 0.0000

2011* 117.9 114.5 -0.0291

2012* 121.5 114.5 -0.0574

2013* 125.1 114.5 -0.0849

2014* 128.9 114.5 -0.1115

2015* 132.7 114.5 -0.1374

*It assumes an annual 3% inflation rate. These multipliers should be substituted with the values derived from actual
inflation as soon as they are known.

References
1. RATE INFLATION (2010). UK - Consumer Price Index (CPI) history. Retrieved from Rate
Inflation on 1 September 2011.

Want to know more?
British pound inflation calculator

Handy online calculator for estimating the value of the pound over time. Safalra's historical
UK inflation price conversion calculator includes inflation for 2010; thus, using it as your base
year, you can estimate historical referential British pounds (rGBP, r£) with easy.

MeasuringWorth
A handy website to learn about different inflation indexes and calculate the value of money
according to those indexes.

Wiki of Science - Referential currency (list of topics)
This Wiki of Science page provides a list of topics related to referential currencies (including
to a full explanation of the concept of referential currency, thus, of referential dollars).
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Misinterpretation of 'p'
Oakes (19863) carried out a study on common
misinterpretations of the level of significance (p) among British
psychology academics. Typically, most of these
misinterpretations confuse the level of significance (ie, the
probability of the data assuming that the null hypothesis is
true) with the probability of proving or disproving hypotheses
(be this the null hypothesis or an alternative hypothesis).
Another misinterpretation is the so-called "replication fallacy",
which occurs when the probability of the data is assumed to represent the probability of finding
similar results if the research were to be repeated, failing to notice that this could only happen if
the null hypothesis were, indeed, correct.

Oakes found that 96% of the participants held at least one misinterpretation (mean = 2.5) out of
the six given to them (see table 1).

Table 1. Frequencies and percentages of misinterpretations of statistical significance
(p)

Common misinterpretations4 f %

Significance disproves the null hypothesis 1 1.4%

Significance informs of the probability of the null hypothesis 25 35.7%

Significance proves the alternative hypothesis 4 5.7%

Significance informs of the probability of the alternative hypothesis 46 65.7%

Significance informs of the probability of making a type I error 60 85.7%

Significance informs of the probability of the results if replicated 42 60.0%

(Participants who answered that all of above were false) 3 4.3%

Table 1 reflects potential misinterpretations, potential because they were a product of conscious
effort (ie, reflection) introduced by the impromptu research. However, Oakes also asked the
participants to point out which of those or alternative interpretations they typically held prior to the
research. He found that most participants typically interpreted the level of significance somehow
differently than table 1 shows (ie, they had preferred interpretations rather than exhausting all
possible known or "logical" interpretations) (see table 2).
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Table 2. Frequencies and percentages of typical interpretations

Interpretations4 typical
upon

reflection

f % f %

Significance disproves the null hypothesis 1 1.4% 0 0.0%

Significance informs of the probability of the null
hypothesis

32 45.7% -7 -10.7%

Significance proves the alternative hypothesis 2 2.9% +2 +2.8%

Significance informs of the probability of the alternative
hypothesis

30 42.9% +16 +22.8%

Significance informs of the probability of making a type I
error

48 68.6% +12 +17.1%

Significance informs of the probability of the results if
replicated

24 34.3% +18 +25.7%

*Significance is the probability of the data given the null
hypothesis is true

8 11.3% n/a n/a

(* Correct interpretation freely provided by some participants)

Most interesting of all, though, is that the ad hoc research prompted them to reflect on other
meanings beyond their preferred interpretations. In table 2, the columns under "upon reflection"
show changes in interpretation which were prompted by the research (ie, the difference between
typical interpretations held before doing the research and interpretations considered 'true', upon
reflection, while doing the research). These changes were the following:

Given the opportunity to freely include any other interpretations, 11.3% of participants
claimed to typically use the (correct) interpretation of the level of significance as the
probability of the data given the null hypothesis is true. Yet, only 3% (2 participants) held it
as the only correct interpretation during the research while 1.4% (1 participant) came to hold
this interpretation as the only correct one upon reflection (these were the 3 participants who
thought all research interpretations were false).
A positive change was that 10% of participants, who typically interpreted significance as the
probability of the null hypothesis being true, thought, on reflection, they were wrong in their
interpretation.
Most other changes were negative5:

2.8% of the participants who typically did not interpret significance as (absolutely)
proving the alternative hypothesis thought, on reflection, it could, indeed, support such
interpretation.
22.8% of the participants who typically did not interpret significance as the probability
of the alternative hypothesis to be true thought, on reflection, it could support such
interpretation.
17.1% of the participants who typically did not interpret significance as the probability
of making a type I error thought, on reflection, it could support such interpretation.
25.7% of the participants who typically did not interpret significance as the probability
of replicating results thought, on reflection, it could support such interpretation.

Methods
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Research approach

Not much detail. It appears to have been an ad hoc, exploratory study.

Sample

A convenient sample of 70 participants from, probably, a psychology department at a British
university. The participants were university lecturers, research fellows and postgraduate
students with two or more years' experience doing research.

Materials

A questionnaire consisting of a small scenario and six statements. The scenario described a
small research with two-independent samples, and provided the relevant results: a t-test
which achieved 'p = 0.01'.

The six statements asked for a true / false decision regarding whether each particular
statement reflected a logical interpretation of the results. Unknown to the participants,
all statements were false, representing six common misinterpretations of statistical
significance.
Either the researcher or the questionnaire itself also provided the 'hint' that "no
particular ratio of true to false statements should be anticipated".

Following the questionnaire, participants were asked to pinpoint those interpretations they
typically held before the research, including any other interpretations not provided during the
research.
Finally, the participants were debriefed about misinterpretations and the correct
interpretation of the level of significance.

Analysis

Descriptive results

Generalization potential

This particular research appears to be severely limited to an unknown population of psychology
academics (probably Sussex University, in the UK). Yet the results might, at least, serve as a
working hypothesis for generalizing to other populations such as the following (in order of
decreasing generalizability):

British psychology academics and researchers (including students).
British academics and researchers (including students) who also use NHST (such as academics
from other social sciences, medicine, biology, etc).
Professionals trained in British universities (especially psychologists, social scientists, etc).
(See also partial replication studies by Haller and Krauss (20002) in Germany, and by Falk
and Greenbaum (19951) in Israel, for potential generalizability beyond the UK).

References
1. FALK Ruma & Charles W GREENBAUM (1995). Significance tests die hard: the amazing
persistence of a probabilistic misconception. Theory & Psychology, 1995, volume 5, number 1, pages
75-98. DOI 10.1177/0959354395051004.
2. HALLER Heiko & Stefan KRAUSS (2000). Misinterpretations of significance. A problem
students share with their teachers. Methods of Psychological Research Online, 2002, volume 7,
number 1, pages 1-20. Retrievable from http://www.mpr-online.de.
3. OAKES Michael (1986). Statistical inference: a commentary for the social and behavioral
sciences. John Wiley & Sons (Chichester, UK), 1986.
+++ Notes +++
4. The original research statements have been rephrased here.
5. Notwithstanding this, all participants were debriefed about the correct and incorrect interpretations after the research.
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Want to know more?
Wiki of Science - Hypotheses testing (disambiguation)

This Wiki of Science page lists alternative methods for testing the probability of data or
hypotheses.

Wiki of Science - Null hypothesis significance testing
This Wiki of Science page reflects on the pseudoscientific bases of the null hypothesis
significance testing (NHST) procedure typically used in the social sciences and medicine.

Wiki of Science - Studies which replicate Oakes's
You can find more information on two studies that partially replicated Oakes's one, in Wiki of
Science. One study was done by Falk and Greenbaum in 1995; the other study was done by
Haller and Krauss in 2000.

Editor

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Balance of cured meats
Perezgonzalez studied the nutritional balance of cured meats in
20111. He found that sandwich-ready cured meats in New
Zealand tend to be highly unbalanced, with average BNI values
of around 145.09 (foodBNI5). When cured meats are considered
as part of a diet (ie, all cured meats are consumed
approximately in the same proportion over time), an analysis of
average nutrient composition for the aggregated sample
becomes relevant and informative. Cured meats thus show an
average nutritional balance of BNI 140.91na (dietBNI6), being particularly unbalanced towards
excess of sodium. Being an animal-derived product, they are also high in protein, fat and saturated
fat, and low in carbohydrate, sugar and fiber (see illustration 2).

Illustration 1: Nutrition information
(dietBNI)

foodBNI (mean)5 145.09 0.00

dietBNI6 140.91na 0.00

Cured meats
(100g)

2011 Ideal

Protein 18.0 8.5

Carbohydrate 3.1 23.5

Sugar 0.9 < 4.3

Fat 9.6 4.7

Saturated fat 4.1 < 1.9

Fiber 0.0 2.6

Sodium 1.309
<

0.171

Kcal 170.8 170.8

kJul 714.6 714.6

Illustration 2: Nutritional profile (dietBNI)

55%

50% *

45% *

40% * *

35% * *

30% * *

25% * *

20% * *

15% * *

10% * *

5% * * *
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5% * *

10% * *

15% * *

20% * *

25% *

30% *

35% *

40% *

45% *

50% *

55% *

60% *

65% *
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ideal % = grey cells; actual % = asterisk (*)

International standards

Cured meats are highly unbalanced according to international Recommended Dietary Intakes
(RDIs), although a bit less so according to the U.S.'s, Canadas's and the U.K.'s standards.

Illustration 3: Nutritional balance across different RDIs (cured meats)

Cured meats (mean ) foodBNI5 145.09 164.00 117.24 132.69 116.71

Cured meats (average) dietBNI6 140.91 160.91 102.39 122.39 102.39

Product100g Company BNI WHO US/CAN AUS/NZ UK

Value shaved ham Countdown 94.22 114.22 65.75 85.75 64.82

Value ham & chicken
luncheon

Countdown 107.06 127.06 89.26 90.79 89.26

Hellers manuka
smoked ham

Hellers 117.66 137.66 90.29 110.29 90.29

Value shaved Polish
sausage

Countdown 123.17 143.17 90.43 107.10 90.43

Kiwi shaved pastrami
Goodman
Fielder

127.98 147.98 102.11 122.11 100.11

Hellers roast chicken Hellers 128.05 148.05 100.65 120.65 98.65

Value shaved roast
chicken

Countdown 129.11 149.11 101.71 121.71 99.71

Countdown shaved
champagne ham

Countdown 130.55 150.55 103.12 123.12 102.93

Hellers 97% fat free
shaved ham

Hellers 130.55 150.55 103.12 123.12 102.93

Countdown shaved
corned silverside

Countdown 131.77 151.77 104.34 124.34 104.34

Value shaved roast
beef

Countdown 132.83 152.83 109.31 129.31 109.31

Pams reduced fat
Italian salami

Pams 139.87 159.87 102.94 122.63 102.94

Hellers cooked
silverside

Hellers 141.40 161.40 113.97 133.97 112.21

Pams snyworst salami Pams 146.37 161.32 129.28 129.28 129.28

Value shaved pastrami Countdown 161.55 181.55 131.01 151.01 131.01

Beehive champagne
ham tasty honey cured

Premier
Beehive

175.27 195.27 145.49 165.49 145.49

Verkerks Dutch salami Verkerks 176.42 187.47 155.74 155.74 155.74

Verkerks Italian salami Verkerks 181.37 192.55 160.03 160.03 160.03

Italian salami Progressive 182.04 202.04 153.12 159.65 153.12

Eurodell coppa Eurodell 186.95 206.95 143.90 163.90 143.90
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Eurodell prosciutto Eurodell 202.71 222.71 166.47 186.47 164.47

(Source: Perezgonzalez, 20111)

Correlations between indexes tend to be high and positive, indicating that cured meats would be
organized in a similar hierarchy of nutritional unbalance by different international standards.

Illustration 4: Correlations between RDIs

(n=21) BNI WHO US/CAN AUS/NZ

WHO .996

(p) .000

US/CAN .978 .959

(p) .000 .000

AUS/NZ .982 .984 .957

(p) .000 .000 .000

UK .976 .958 1.000 .954

(p) .000 .000 .000 .000

Methods
Research approach

The original research was an exploratory study on the nutritional balance of cured meats in
New Zealand in 2011.

Sample

The research sample included 21 cured meat products1. The food products were collected in a
convenient manner, looking more for a variety of products than a random sampling of the
same. The selected products constituted a significant proportion of the population of
sandwich-ready cured meats (ie, shaved cold-meats) available at supermarkets.

Materials & analysis

Meat products were purchased from local supermarket chains in Palmerston North, New
Zealand.
Nutrition information for each meat product was retrieved from the nutritional information
panel on each item, then assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 2011b2).
SPSS-v16 was used for variable computations, including BNI and international indexes, and
statistical analyses, which included descriptives and correlations.

Generalization potential

Some of the products are produced internationally, although most of the shaving and packing seem
to be made locally. Thus, the results of this study may be generalizable to the following populations
(in order of decreasing generalization power):

Australia.
Internationally, if one assumes the same types of cured meats to be of approximately similar
nutritional composition anywhere.
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1. PEREZGONZALEZ Jose D (2011a). Cured meats. The Balanced Nutrition Index (ISSN
1177-8849), 2011, issue 4.
2. PEREZGONZALEZ Jose D (2011b). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
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+++ Notes +++
4. Version 2 updates version 13 by differentiating between foodBNI and dietBNI results.
5. foodBNI = mean of BNI values (as cured meats are a mix of different meat products, a foodBNI based on the median is
less informative than the mean).
6. dietBNI is the BNI value based on the average nutrient composition for the aggregated sample.

Want to know more?
BNI™ database

The database offers individual nutrition analyses for foods, including the cured meat products
referred to in above article.

BNI™ journal (2011, issue 4) - Cured meats
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.

Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.

Author

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Misinterpretation of 'p'
Falk and Greenbaum (19951) carried out a study on common
misinterpretations of the level of significance (p) among Israeli
psychology students, which partly replicates one by Oakes
(19863). Typically, most of these misinterpretations confuse the
level of significance (ie, the probability of the data assuming
that the null hypothesis is correct) with the probability of
proving or disproving hypotheses (be this the null hypothesis or
an alternative hypothesis).

Falk and Greenbaum found that almost 87% of the students held at least one misinterpretation out
of the four presented (see table 1). Most of the students misinterpreted statistical significance as
the probability of the null hypothesis being true.

Table 1. Frequencies and percentages of misinterpretations of statistical significance

Common misinterpretations4 f %

Significance disproves the null hypothesis 2 3.8%

Significance informs of the probability of the null hypothesis 42 79.2%

Significance proves the alternative hypothesis 0 0.0%

Significance informs of the probability of the alternative hypothesis 2 3.8%

(Participants who answered that all of above were false) 7 13.2%

Methods
Research approach

Not much detail. It appears to have been a confirmatory study with a hint of 'quasi-experimental'
assumption (the quasi-experiment being that students should had being familiar with Bakan's,
1966, paper, as it had been one of the readings for their Experimental Psychology course).

Sample

A convenient sample of 53 psychology students from the Hebrew University of Jerusalem. The
participants had taken two courses in statistics and one course in experimental psychology.

Materials

Not much detail about the materials used. Plausibly a tool consisting of either a verbal or written
scenario regarding the results of a test with a predetermined level of significance (p), and a
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one-item questionnaire with five multiple-choice options. These options presented several
interpretations of the results, and the participants could choose as many options as they thought
correct. (Unknown to the participants, four statements were false, representing four common
misinterpretations of the level of significance. The last statement negated all others.)

Analysis

Descriptive results

Generalization potential

This particular research appears to be limited to population of (undergraduate) psychology students
at the Hebrew University of Jerusalem. Yet the results might, at least, serve as a working
hypothesis for generalizing to other populations such as the following (in order of decreasing
generalization scope):

Israeli psychology academics and graduands from that university.
Israeli psychology students, academics, researchers and graduands, in general.
Professional psychologists trained in Israeli universities.
(See also Oakes, 19863, original study in Britain, and a partial replication of that study by
Haller and Krauss, (20002, in Germany, for potential generalization beyond Israel).

References
1. FALK Ruma & Charles W GREENBAUM (1995). Significance tests die hard: the amazing
persistence of a probabilistic misconception. Theory & Psychology, 1995, volume 5, number 1, pages
75-98. DOI 10.1177/0959354395051004.
2. HALLER Heiko & Stefan KRAUSS (2000). Misinterpretations of significance. A problem
students share with their teachers. Methods of Psychological Research Online, 2002, volume 7,
number 1, pages 1-20. Retrievable from http://www.mpr-online.de.
3. OAKES Michael (1986). Statistical inference: a commentary for the social and behavioral
sciences. John Wiley & Sons (Chichester, UK), 1986.
+++ Notes +++
4. The original research statements have been rephrased here.

Want to know more?
Wiki of Science - Hypotheses testing (disambiguation)

This Wiki of Science page lists alternative methods for testing the probability of data or
hypotheses.

Wiki of Science - Null hypothesis significance testing
This Wiki of Science page reflects on the pseudoscientific bases of the null hypothesis
significance testing (NHST) procedure typically used in the social sciences and medicine.

Wiki of Science - Related studies
You can find more information on two related studies in Wiki of Science. One was the original
study done by Oakes in 1986; the other study was a replication done by Haller and Krauss in
2000.
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Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).

Other interesting sites

Wiki of Science: 20110907 - Misinterpretation of 'p' (1995) http://wikiofscience.wikidot.com/printer--friendly//print:20110907-no-...

2 of 3 7/09/2011 10:32 a.m.



Journal KAI Wiki of Science AviationKnowledge A4art
The Balanced

Nutrition Index

page revision: 2, last edited: 7 Sep 2011, 10:32 GMT+12 (13 seconds ago)

Unless stated otherwise Content of this page is licensed under Creative Commons Attribution-ShareAlike 3.0
License

Wiki of Science: 20110907 - Misinterpretation of 'p' (1995) http://wikiofscience.wikidot.com/printer--friendly//print:20110907-no-...

3 of 3 7/09/2011 10:32 a.m.



Fold

Table of Contents

Misinterpretation of 'p'
Methods

Research approach
Sample
Materials & analysis
Generalization potential

Site: Wiki of Science at http://wikiofscience.wikidot.com
Source page: 20110908 - Misinterpretation of 'p' (2000) at http://wikiofscience.wikidot.com

/print:20110908-no-significance-haller2000

20110908 - Misinterpretation of 'p' (2000)

[Data] [<Normal page] [PEREZGONZALEZ Jose D [ed] (2011). Misinterpretation of 'p' (2000). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 110-112.]

Misinterpretation of 'p'
Haller and Krauss (20002) carried out a study on common
misinterpretations of the level of significance (p) among
German psychology students and academics, which partly
replicates one done by Oakes (19863). Typically, most of these
misinterpretations confuse the level of significance (ie, the
probability of the data assuming that the null hypothesis is
correct) with the probability of proving or disproving
hypotheses (be this the null hypothesis or an alternative hypothesis). Another misinterpretation is
the so-called "replication fallacy", which occurs when the probability of the data is assumed to
represent the probability of finding similar results if the research were to be repeated, failing to
notice that this could only happen if the null hypothesis were, indeed, true.

Haller and Krauss found that most participants held at least one misinterpretation out of the six
presented (see table 1). They also found that, overall, 100% of psychology students held one or
more misinterpretations (mean = 2.5), almost 90% of psychology researchers also held one or
more misinterpretations (mean = 2), and 80% of instructors of statistics in psychology also held
one or more misinterpretations (mean = 1.9). The authors thought worrisome the high percentage
of instructors with misinterpretations, as these may pass those misinterpretations down to students.
Another interesting result, one not highlighted by the authors, though, is the high percentage of
researchers (including instructors when carrying out and publishing research) with
misinterpretations, as these would perpetuate those when publishing, peer-reviewing others'
publications, and making research-informed decisions (such as chairing committees, granting
funding, etc).

Table 1. Percentages of misinterpretations of the statistical significance

Common misinterpretations4 Stat.
instructors

Researchers Students

Significance disproves the null hypothesis 10% 15% 34%

Significance informs of the probability of the null
hypothesis

17% 26% 32%

Significance proves the alternative hypothesis 10% 13% 20%

Significance informs of the probability of the
alternative hypothesis

33% 33% 59%

Significance informs of the probability of making
a type I error

73% 67% 68%

Significance informs of the probability of the
results if replicated

37% 49% 41%

(Participants who answered that all of above
were false)

20% 10% 0%
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Methods
Research approach

Replication study using a German sample. The original study had been carried out by Oakes (19863

) with a British sample of psychology academics 15 years earlier.

Sample

A convenient sample of 113 participants from departments of psychology in 6 German
universities. 44 participants were psychology students, 39 participants were research
psychologists not involved with teaching statistics, and 30 participants were instructors of
statistics in psychology (including lecturers and tutors).

Materials & analysis

Oakes's (19863) questionnaire translated into German:
The questionnaire consisted of a small scenario and six statements. The scenario
described a small research with two-independent samples, and provided the relevant
results: a t-test which achieved 'p = 0.01'.
The six statements asked for a true / false decision regarding whether each particular
statement reflected a logical interpretation of the results. Unknown to the participants,
all statements were false, representing six common misinterpretations of statistical
significance.
The study also provided the 'hint' that "several or none of the statements may be
correct".

Generalization potential

This particular research was done with a sample of psychology academics and students from
different universities in Germany, and its design appears to be more valid than that of previous
studies. It also found similar trends than Oakes, 19863, in the U.K., and Falk and Greenbaum, 1995
1, in Israel. Thus, these results may be generalizable to the following populations (in order of
decreasing generalization power):

German, British and Israeli psychology academics and researchers (including students).
Psychology professionals trained in German, British and Israeli universities.
Psychology professionals and academics elsewhere.
Other scientists (especially from the social sciences, medicine and business) which rely on the
NHST procedure.

References
1. FALK Ruma & Charles W GREENBAUM (1995). Significance tests die hard: the amazing
persistence of a probabilistic misconception. Theory & Psychology, 1995, volume 5, number 1, pages
75-98. DOI 10.1177/0959354395051004.
2. HALLER Heiko & Stefan KRAUSS (2000). Misinterpretations of significance. A problem
students share with their teachers. Methods of Psychological Research Online, 2002, volume 7,
number 1, pages 1-20. Retrievable from http://www.mpr-online.de.
3. OAKES Michael (1986). Statistical inference: a commentary for the social and behavioral
sciences. John Wiley & Sons (Chichester, UK), 1986.
+++ Notes +++
4. The original research statements have been rephrased here.
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Want to know more?
Haller & Krauss's article

The original article also offers explanations for the falsehood of each statement, and
recommendations for teaching statistics in order to prevent those misinterpretations. You can
access the original research article as, HALLER Heiko & Stefan KRAUSS (2000).
Misinterpretations of significance. A problem students share with their teachers. Methods of
Psychological Research Online, 2002, volume 7, number 1, pages 1-20. (Note: the article
mistakenly places Oakes's research in the US).

Wiki of Science - Hypotheses testing (disambiguation)
This Wiki of Science page lists alternative methods for testing the probability of data or
hypotheses.

Wiki of Science - Null hypothesis significance testing
This Wiki of Science page reflects on the pseudoscientific bases of the null hypothesis
significance testing (NHST) procedure typically used in the social sciences and medicine.

Wiki of Science - Related studies
You can find more information on two related studies in Wiki of Science. One was the original
study done by Oakes in 1986; the other study was a replication done by Falk and Greenbaum
in 1995.

Editor
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Referential NZD
The following table provides the inflator/deflator multiplier for calculating referential New Zealand
dollars (rNZD, r$). It is based on the average annual CPI for all groups (estimated from quarter
inflation index values provided by the Reserve Bank of New Zealand1).

The formula for calculating rNZD is the following:

rNZD = nominal NZD + (nominal NZD * multiplier)

Year CPI A.Avg Base 2010 multiplier

1900 13.3 1111.0 82.8491

1901 13.7 1111.0 80.3919

1902 14.0 1111.0 78.2157

1903 14.1 1111.0 77.7943

1904 14.0 1111.0 78.2157

1905 14.4 1111.0 76.0191

1906 14.9 1111.0 73.4389

1907 14.9 1111.0 73.4389

1908 14.9 1111.0 73.5638

1909 14.7 1111.0 74.4499

1910 14.8 1111.0 74.0676

1911 14.8 1111.0 74.3220

1912 15.0 1111.0 73.0667

1913 15.4 1111.0 71.1429

1914 15.9 1111.0 68.7645

1915 17.0 1111.0 64.5457

1916 18.3 1111.0 59.8767

1917 20.0 1111.0 54.5500

1918 22.4 1111.0 48.5982

1919 24.8 1111.0 43.8436

1920 28.1 1111.0 38.5022

1921 28.3 1111.0 38.2233

1922 25.4 1111.0 42.8264
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1923 25.0 1111.0 43.4845

1924 25.4 1111.0 42.7833

1925 25.5 1111.0 42.5260

1926 25.7 1111.0 42.2296

1927 25.5 1111.0 42.6114

1928 25.6 1111.0 42.4834

1929 25.5 1111.0 42.6542

1930 24.9 1111.0 43.5737

1931 23.0 1111.0 47.3043

1932 21.2 1111.0 51.4057

1933 20.2 1111.0 53.9320

1934 20.5 1111.0 53.1291

1935 21.3 1111.0 51.1596

1936 21.9 1111.0 49.7886

1937 23.4 1111.0 46.4786

1938 24.1 1111.0 45.0996

1939 25.2 1111.0 43.0436

1940 26.3 1111.0 41.2835

1941 27.2 1111.0 39.8081

1942 28.1 1111.0 38.5022

1943 28.8 1111.0 37.5429

1944 29.3 1111.0 36.8858

1945 29.7 1111.0 36.4074

1946 30.0 1111.0 36.0952

1947 30.9 1111.0 34.9256

1948 33.3 1111.0 32.3383

1949 33.9 1111.0 31.7729

1950 35.8 1111.0 30.0119

1951 39.8 1111.0 26.9146

1952 42.9 1111.0 24.9125

1953 44.8 1111.0 23.8130

1954 46.9 1111.0 22.7140

1955 48.1 1111.0 22.1217

1956 49.7 1111.0 21.3429

1957 50.8 1111.0 20.8808

1958 53.1 1111.0 19.9425

1959 55.1 1111.0 19.1633

1960 55.5 1111.0 19.0361

1961 56.5 1111.0 18.6724
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1962 58.0 1111.0 18.1717

1963 59.1 1111.0 17.7907

1964 61.2 1111.0 17.1610

1965 63.3 1111.0 16.5583

1966 65.0 1111.0 16.0989

(NZ replaced its £ with $ at a rate of $2 dollars to £1 mid-way into 1967)

1967 69.0 1111.0 15.1131

1968 71.9 1111.0 14.4466

1969 75.5 1111.0 13.7201

1970 80.4 1111.0 12.8227

1971 88.7 1111.0 11.5289

1972 94.9 1111.0 10.7101

1973 102.6 1111.0 9.8285

1974 114.0 1111.0 8.7456

1975 130.8 1111.0 7.4971

1976 152.9 1111.0 6.2686

1977 174.9 1111.0 5.3540

1978 195.8 1111.0 4.6756

1979 222.6 1111.0 3.9916

1980 260.7 1111.0 3.2612

1981 300.8 1111.0 2.6935

1982 349.4 1111.0 2.1800

1983 375.1 1111.0 1.9623

1984 398.2 1111.0 1.7899

1985 459.6 1111.0 1.4173

1986 520.3 1111.0 1.1352

1987 602.2 1111.0 0.8448

1988 640.6 1111.0 0.7342

1989 677.3 1111.0 0.6405

1990 718.6 1111.0 0.5461

1991 737.3 1111.0 0.5070

1992 744.7 1111.0 0.4918

1993 754.3 1111.0 0.4728

1994 767.5 1111.0 0.4476

1995 796.3 1111.0 0.3952

1996 814.5 1111.0 0.3640

1997 824.2 1111.0 0.3480

1998 834.6 1111.0 0.3312

1999 833.7 1111.0 0.3327
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2000 855.5 1111.0 0.2987

2001 877.9 1111.0 0.2655

2002 901.4 1111.0 0.2325

2003 917.2 1111.0 0.2113

2004 938.2 1111.0 0.1842

2005 966.7 1111.0 0.1492

2006 999.3 1111.0 0.1118

2007 1023.0 1111.0 0.0860

2008 1063.5 1111.0 0.0447

2009 1086.0 1111.0 0.0230

2010 1111.0 1111.0 0.0000

2011* 1144.3 1111.0 -0.0291

2012* 1178.7 1111.0 -0.0574

2013* 1214.0 1111.0 -0.0849

2014* 1250.4 1111.0 -0.1115

2015* 1288.0 1111.0 -0.1374

*It assumes a 3% annual inflation rate. These multipliers should be substituted with multipliers based on actual
inflation values as soon as these are known.

References

1. RESERVE BANK OF NEW ZEALAND (2010). New Zealand inflation calculator. Retrieved from
the Reserve Bank of New Zealand on 24 July 2011.

Want to know more?
MeasuringWorth

A handy website to learn about different inflation indexes and calculate the value of money
according to those indexes.

New Zealand inflation calculator
A handy calculator for estimating the cost of money over time. It allows for calculating
inflation per quarter. If you use 2010 as base year, you could interpret the result as
referential New Zealand dollars (rNZD, r$).

Wiki of Science - Referential currency
You will find a full explanation for the concept of referential currency (thus, for referential
dollars) in this page.
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Referential EUR
The following table provides the inflator/deflator multiplier for calculating referential euros (rEUR,
r€). It is based on the average annual HICP for the euro area, changing composition (European
Central Bank, 20101).

The formula for calculating rEUR is the following:

rEUR = nominal EUR + (nominal EUR * multiplier)

Year HICP A.Avg Base 2010 multiplier

2007 107.9 111.7 0.0352

2008 114.4 111.7 -0.0236

2009 108.6 111.7 0.0285

2010 111.7 111.7 0.0000

2011* 115.1 111.7 -0.0291

2012* 118.5 111.7 -0.0574

2013* 122.1 111.7 -0.0849

2014* 125.7 111.7 -0.1115

2015* 129.1 111.7 -0.1374

*It assumes a 3% annual inflation rate. These multipliers should be substituted with multipliers based on actual
inflation values as soon as these are known.
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Want to know more?
MeasuringWorth

A handy website to learn about different inflation indexes and calculate the value of money
according to those indexes.

Wiki of Science - Referential currency
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Ricemilk BNI - 2011
Perezgonzalez re-assessed the nutritional balance of (standard)
ricemilk in 20112, following on the steps of a similar study done
in 20081. Both data were collected as part of a research on the
nutritional balance of milk and milk alternatives in New
Zealand.

In 2011, ricemilk has, on average, a nutritional balance of BNI
38.13s4, being particularly unbalanced towards excess of sugar.
The average ricemilk is also low in saturated fat, low in protein, fat and fiber, and high in
carbohydrate and sodium. It also provides about 121mg of calcium per 100ml.

Illustration 1: Nutrition information
(ricemilk)

BNI 38.13s 0.00

Food, 100ml 2011 Ideal

Protein 0.6 2.7

Carbohydrate 10.8 7.5

Sugar 3.8 < 1.4

Fat 1.0 1.5

Saturated fat 0.2 < 0.6

Fiber 0.1 0.8

Sodium 0.056 < 0.055

Kcal 54.6 54.6

kJul 228.4 228.4

Illustration 2: Nutritional profile (ricemilk)
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International standards

Ricemilk is moderately unbalanced according to international Recommended Dietary Intakes (RDIs),
although slightly so according to U.S. and Canada's standards, which allow for a higher content of
sugars and fat.

Illustration 3: Nutritional balance across different RDIs

Ricemilk (diet) 38.13 38.08 20.65 38.10 35.85

Product 100ml Company BNI WHO US/CAN AUS/NZ UK

Vitasoy rice milk protein
enriched

Vitasoy 25.25 25.25 5.06 25.14 23.14

Vitasoy rice milk vitamin &
mineral enriched

Vitasoy 35.22 35.22 13.54 34.95 32.95

So Natural rice milk with
omega 3

Freedom
Foods

37.95 19.98 27.40 37.40 29.43

So Natural rice milk
Freedom
Foods

38.17 34.94 28.17 38.17 32.94

So Good ricemilk Sanitarium 43.01 42.94 24.93 42.58 40.33

Pams rice milk regular Pams 46.33 46.33 30.94 46.33 42.33

Signature Range organic
rice original

SR Brands 50.90 50.90 20.90 50.90 48.90

Rice Dream original
enriched

Imagine
Foods

51.02 51.02 21.02 51.02 49.02

Rice Dream vanilla
enriched

Imagine
Foods

57.04 57.04 27.04 57.04 55.04

(Source: Perezgonzalez, 2011a2)

Correlations between indexes are positive, and tend be high between pairs of international indexes,
except for the US/CAN index.

Illustration 4: Correlations between RDIs

(n=9) BNI WHO US/CAN AUS/NZ

WHO .885

(p) .002

US/CAN .614 .340

(p) .079 .371

AUS/NZ 1.000 .891 .609

(p) .000 .001 .082

UK .979 .954 .469 .981

(p) .000 .000 .203 .000
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Methods
Research approach

The original research was an exploratory study for describing the nutritional balance of milk
alternatives in New Zealand in 2011. It was a follow up of a similar study done in 20081.

Sample

The initial research sample included 34 alternative milk products (ie, soymilk. ricemilk and oatmilk)
2. The food products were collected in a convenient manner, looking more for a variety of brands
than a random sampling of the same. The results in this study simply describe the 'subsample' of
ricemilk products within the original sample: ie, 9 brands of ricemilk.

Materials & analysis

Alternative milk products were purchased from local supermarket chains in Palmerston North, New
Zealand. Nutrition information for each milk product was retrieved from the nutritional information
panel on each item, to be assessed using the Balanced Nutrition Index™ (BNI™) technology (see
Perezgonzalez, 2011b3). SPSS-v16 was used for variable computations, including BNI and
international indexes, and statistical analysis, which included descriptives and correlations.

Generalization potential

Most of the products are made internationally, especially in Australia. Thus, the results of this study
may be generalizable to the following populations (in order of decreasing generalization power):

Australia.
Internationally, if one assumes milk alternatives to be of approximately similar nutritional
composition anywhere.

References
1. PEREZGONZALEZ Jose D (2008). Milk and milk alternatives in New Zealand in 2007-2008. The
Balanced Nutrition Index (ISSN 1177-8849), 2011, issue 3. (Retrievable from http://www.lulu.com
/BNI-INE).
2. PEREZGONZALEZ Jose D (2011a). Milking veggies. The Balanced Nutrition Index (ISSN
1177-8849), 2011, issue 5. (Retrievable from http://www.lulu.com/BNI-INE).
3. PEREZGONZALEZ Jose D (2011b). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
4. This is the dietBNI. The foodBNI is 43.01s, based on the sample's median.

Want to know more?
BNI™ database

The database offers individual nutrition analyses for foods, including those referred to in
above article.

BNI™ journal (2011, issue 5) - Milking veggies
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.

Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.
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Low-fat soymilk BNI - 2011
Perezgonzalez re-assessed the nutritional balance of low-fat
soymilk in 20112, following on the steps of a similar study done
in 20081. Both data were collected as part of a research on the
nutritional balance of milk and milk alternatives in New
Zealand.

In 2011, low-fat soymilk has, on average, a nutritional balance
of BNI 26.77s4, being particularly unbalanced towards excess of
sugar. The average low-fat soymilk is also adequate in fat and fiber, low in saturated fat, high in
protein and sodium, and low in carbohydrate. It also provides about 119mg of calcium per 100ml.

Illustration 1: Nutrition information
(low-fat soymilk)

BNI 26.77s 0.00

Food, 100ml 2011 Ideal

Protein 2.9 2.1

Carbohydrate 4.6 5.7

Sugar 2.1 < 1.0

Fat 1.3 1.2

Saturated fat 0.2 < 0.5

Fiber 0.8 0.6

Sodium 0.059 < 0.042

Kcal 41.7 41.7

kJul 174.5 174.5

Illustration 2: Nutritional profile (low-fat soymilk)
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ideal % = grey cells; actual % = asterisk (*)

International standards

Low-fat soymilk appears as slightly unbalanced according to international Recommended Dietary
Intakes (RDIs), although it is very close to balance according to U.S. and Canada's standards, which
allow for a higher content of sugars and fat.
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Illustration 3: Nutritional balance across different RDIs

Low-fat soymilk (diet) 26.77 46.77 0.47 26.40 18.76

Product 100ml Company BNI WHO US/CAN AUS/NZ UK

So Good essential Sanitarium 14.20 33.71 1.62 14.29 11.53

Pams soy milk low fat Pams 19.47 39.47 0.00 18.49 10.51

Vitasoy high fibre Vitasoy 19.62 39.99 1.75 19.45 15.84

Signature Range organic
soy lite

SR Brands 29.60 33.78 2.61 29.21 27.21

So Good lite (chilled) Sanitarium 34.02 53.82 1.03 33.85 18.62

So Good lite (UHT) Sanitarium 34.02 53.82 1.03 33.85 18.62

Vitasoy vitality Vitasoy 35.81 55.81 5.09 25.42 12.59

Vitasoy Soy Milky lite Vitasoy 42.76 62.76 4.04 32.17 16.17

So Natural light
Freedom
Foods

52.79 72.79 5.34 42.01 26.01

Vitasoy light Vitasoy 55.73 69.12 25.41 55.38 53.94

(Source: Perezgonzalez, 2011a2)

Correlations between indexes are positive, and tend be high between pairs of international indexes,
except, perhaps, for the US/CAN index.

Illustration 4: Correlations between RDIs

(n=10) BNI WHO US/CAN AUS/NZ

WHO .932

(p) .000

US/CAN .684 .562

(p) .029 .091

AUS/NZ .935 .819 .779

(p) .000 .004 .008

UK .711 .504 .909 .872

(p) .021 .137 .000 .001

Methods
Research approach

The original research was an exploratory study for describing the nutritional balance of milk
alternatives in New Zealand in 2011. It was a follow up of a similar study done in 20081.

Sample

The initial research sample included 34 alternative milk products (ie, soymilk. ricemilk and oatmilk)
2. The food products were collected in a convenient manner, looking more for a variety of brands
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than a random sampling of the same. The results in this study simply describe the 'subsample' of
low-fat soymilk products within the original sample: ie, 10 brands of low-fat soymilk.

Materials & analysis

Alternative milk products were purchased from local supermarket chains in Palmerston North, New
Zealand. Nutrition information for each milk product was retrieved from the nutritional information
panel on each item, to be assessed using the Balanced Nutrition Index™ (BNI™) technology (see
Perezgonzalez, 2011b3). SPSS-v16 was used for variable computations, including BNI and
international indexes, and statistical analysis, which included descriptives and correlations.

Generalization potential

Most of the products are made internationally, especially in Australia. Thus, the results of this study
may be generalizable to the following populations (in order of decreasing generalization power):

Australia.
Internationally, if one assumes milk alternatives to be of approximately similar nutritional
composition anywhere.

References
1. PEREZGONZALEZ Jose D (2008). Milk and milk alternatives in New Zealand in 2007-2008. The
Balanced Nutrition Index (ISSN 1177-8849), 2011, issue 3. (Retrievable from http://www.lulu.com
/BNI-INE).
2. PEREZGONZALEZ Jose D (2011a). Milking veggies. The Balanced Nutrition Index (ISSN
1177-8849), 2011, issue 5. (Retrievable from http://www.lulu.com/BNI-INE).
3. PEREZGONZALEZ Jose D (2011b). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
4. This is the dietBNI. The foodBNI is 34.02s, based on the sample's median.

Want to know more?
BNI™ database

The database offers individual nutrition analyses for foods, including those referred to in
above article.

BNI™ journal (2011, issue 5) - Milking veggies
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.

Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.

Author

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Standard soymilk BNI - 2011
Perezgonzalez re-assessed the nutritional balance of standard
soymilk in 20112, following on the steps of a similar study
done in 20081. Both data were collected as part of a research
on the nutritional balance of milk and milk alternatives in New
Zealand.

In 2011, standard soymilk has, on average, a nutritional
balance of BNI 48.17f4, being particularly unbalanced towards
excess of fat. The average standard soymilk is also adequate in protein, low in saturated fat, low in
carbohydrate but high in sugar, low in fiber and high in sodium. It also provides about 124mg of
calcium per 100ml.

Illustration 1: Nutrition information
(standard soymilk)

BNI 48.17f 0.00

Food, 100ml 2011 Ideal

Protein 3.0 3.1

Carbohydrate 4.9 8.4

Sugar 2.3 < 1.5

Fat 3.3 1.7

Saturated fat 0.5 < 0.7

Fiber 0.6 0.9

Sodium 0.065 < 0.061

Kcal 61.3 61.3

kJul 256.5 256.5

Illustration 2: Nutritional profile (standard soymilk)
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ideal % = grey cells; actual % = asterisk (*)

International standards

Standard soymilk appears as moderately unbalanced according to international Recommended
Dietary Intakes (RDIs).
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Illustration 3: Nutritional balance across different RDIs

Standard soymilk (diet) 48.17 56.92 28.06 38.16 34.92

Product 100ml Company BNI WHO US/CAN AUS/NZ UK

Pams soy milk regular Pams 40.41 52.95 25.71 30.41 28.41

So Natural extra milky
Freedom
Foods

40.61 53.78 30.29 30.61 30.29

So Good regular (chilled) Sanitarium 44.69 53.85 29.34 34.78 32.02

So Good regular (UHT) Sanitarium 44.69 53.85 29.34 34.78 32.02

So Natural original
Freedom
Foods

45.04 45.04 30.83 34.45 32.45

Vitasoy original Vitasoy 46.93 57.80 13.65 37.13 34.93

Vitasoy Soy Milky
regular

Vitasoy 48.87 67.54 33.94 38.28 36.28

Vitasoy calci-plus Vitasoy 57.30 67.43 17.32 47.46 45.30

Home Brand soy drink Home Brand 69.79 69.87 50.10 59.07 57.07

(Source: Perezgonzalez, 2011a2)

Correlations between indexes are positive, and tend be high between pairs of international indexes,
except for the US/CAN index.

Illustration 4: Correlations between RDIs

(n=9) BNI WHO US/CAN AUS/NZ

WHO .777

(p) .014

US/CAN .490 .251

(p) .181 .514

AUS/NZ .999 .782 .467

(p) .000 .013 .205

UK .997 .786 .480 .997

(p) .000 .012 .191 .000

Methods
Research approach

The original research was an exploratory study for describing the nutritional balance of milk
alternatives in New Zealand in 2011. It was a follow up of a similar study done in 20081.

Sample

The initial research sample included 34 alternative milk products (ie, soymilk, ricemilk and oatmilk)
2. The food products were collected in a convenient manner, looking more for a variety of brands
than a random sampling of the same. The results in this study simply describe the 'subsample' of
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standard soymilk products within the original sample: ie, 9 brands of standard soymilk.

Materials & analysis

Alternative milk products were purchased from local supermarket chains in Palmerston North, New
Zealand. Nutrition information for each milk product was retrieved from the nutritional information
panel on each item, to be assessed using the Balanced Nutrition Index™ (BNI™) technology (see
Perezgonzalez, 2011b3). SPSS-v16 was used for variable computations, including BNI and
international indexes, and statistical analysis, which included descriptives and correlations.

Generalization potential

Most of the products are made internationally, especially in Australia. Thus, the results of this study
may be generalizable to the following populations (in order of decreasing generalization power):

Australia.
Internationally, if one assumes milk alternatives to be of approximately similar nutritional
composition anywhere.

References
1. PEREZGONZALEZ Jose D (2008). Milk and milk alternatives in New Zealand in 2007-2008. The
Balanced Nutrition Index (ISSN 1177-8849), 2011, issue 3. (Retrievable from http://www.lulu.com
/BNI-INE).
2. PEREZGONZALEZ Jose D (2011a). Milking veggies. The Balanced Nutrition Index (ISSN
1177-8849), 2011, issue 5. (Retrievable from http://www.lulu.com/BNI-INE).
3. PEREZGONZALEZ Jose D (2011b). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
4. This is the dietBNI. The foodBNI is 45.04f, based on the sample's median.

Want to know more?
BNI™ database

The database offers individual nutrition analyses for foods, including those referred to in
above article.

BNI™ journal (2011, issue 5) - Milking veggies
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.

Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.

Author

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Flavored low-fat soymilk BNI -
2011
Perezgonzalez re-assessed the nutritional balance of
flavored low-fat soymilk in 20112, following on the
steps of a similar study done in 20081. Both data were
collected as part of a research on the nutritional
balance of milk and milk alternatives in New Zealand.

In 2011, flavored low-fat soymilk has, on average, a nutritional balance of BNI 64.29s4, being
particularly unbalanced towards excess of sugar. The average low-fat soymilk is also adequate in
protein, carbohydrate and fat, low in saturated fat, high in sodium, and low in fiber. It also provides
about 120mg of calcium per 100ml.

Illustration 1: Nutrition information
(flavored soymilk)

BNI 64.29s 0.00

Food, 100ml 2011 Ideal

Protein 3.1 2.8

Carbohydrate 7.7 7.8

Sugar 5.9 < 1.4

Fat 1.5 1.6

Saturated fat 0.3 < 0.6

Fiber 0.6 0.9

Sodium 0.061 < 0.057

Kcal 56.7 56.7

kJul 237.2 237.2

Illustration 2: Nutritional profile (flavored soymilk)
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ideal % = grey cells; actual % = asterisk (*)
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International standards

Flavored low-fat soymilk appears as highly unbalanced according to international Recommended
Dietary Intakes (RDIs), although moderately so according to U.S. and Canada's standards, which
allow for a higher content of sugars and fat.

Illustration 3: Nutritional balance across different RDIs

Flavored low-fat soymilk (diet) 64.29 77.63 34.18 64.26 61.25

Product100g Company BNI WHO US/CAN AUS/NZ UK

So Good vanilla bliss Sanitarium 49.82 63.66 19.84 49.85 47.60

So Good chocolate bliss Sanitarium 60.12 72.80 30.14 60.15 57.90

Vitasoy vanilla Vitasoy 74.78 90.32 44.35 74.35 72.35

Vitasoy chocolate Vitasoy 78.87 92.43 48.31 78.31 76.31

(Source: Perezgonzalez, 2011a2)

Correlations between indexes are positive, and tend be high between pairs of international indexes.

Illustration 4: Correlations between RDIs

(n=4) BNI WHO US/CAN AUS/NZ

WHO 0.997

(p) .003

US/CAN 1.000 0.997

(p) .000 .003

AUS/NZ 1.000 0.996 1.000

(p) .000 .004 .000

UK 1.000 0.997 1.000 1.000

(p) .000 .003 .000 .000

Methods
Research approach

The original research was an exploratory study for describing the nutritional balance of milk
alternatives in New Zealand in 2011. It was a follow up of a similar study done in 20081.

Sample

The initial research sample included 34 alternative milk products (ie, soymilk. ricemilk and oatmilk)
2. The food products were collected in a convenient manner, looking more for a variety of brands
than a random sampling of the same. The results in this study simply describe the 'subsample' of
flavored low-fat soymilk products within the original sample: ie, 4 brands of low-fat soymilk.

Materials & analysis

Alternative milk products were purchased from local supermarket chains in Palmerston North, New
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Zealand. Nutrition information for each milk product was retrieved from the nutritional information
panel on each item, to be assessed using the Balanced Nutrition Index™ (BNI™) technology (see
Perezgonzalez, 2011b3). SPSS-v16 was used for variable computations, including BNI and
international indexes, and statistical analysis, which included descriptives and correlations.

Generalization potential

Most of the products are made internationally, especially in Australia. Thus, the results of this study
may be generalizable to the following populations (in order of decreasing generalization power):

Australia.
Internationally, if one assumes milk alternatives to be of approximately similar nutritional
composition anywhere.
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1. PEREZGONZALEZ Jose D (2008). Milk and milk alternatives in New Zealand in 2007-2008. The
Balanced Nutrition Index (ISSN 1177-8849), 2011, issue 3. (Retrievable from http://www.lulu.com
/BNI-INE).
2. PEREZGONZALEZ Jose D (2011a). Milking veggies. The Balanced Nutrition Index (ISSN
1177-8849), 2011, issue 5. (Retrievable from http://www.lulu.com/BNI-INE).
3. PEREZGONZALEZ Jose D (2011b). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
4. This is the dietBNI. The foodBNI is 60.12s, based on the sample's median product. However, as the actual median falls
in between two prototypes, the median product closest to the foodBNI mean is the one reported here.

Want to know more?
BNI™ database

The database offers individual nutrition analyses for foods, including those referred to in
above article.

BNI™ journal (2011, issue 5) - Milking veggies
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.

Wiki of Science - Balance Nutrition Index™ (BNI™)
This Wiki of Science page offers more information about the BNI™ technology.

Author

Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Prediction of airport rankings
Perezgonzalez & Gilbey (2010a1) obtained a regression
formula for predicting Skytrax's 2010 airport rankings from
customer reviews. The research behind the study attempted to
predict Skytrax's Official World Airport Star rankings from
average ratings that passengers had given to those airports,
independently, on Skytrax's website. The regression formula
was based on a single variable (the average 'Customer review
scoring'), which is a simpler formula to calculate but also less
contemporary than that described in Perezgonzalez & Gilbey (2010b2).

The short regression formula for predicting Skytrax's 2010 ranking was:

Predicted Skytrax Ranking = 0.686 + (0.417 * Customer review scoring)

(F = 13.140, p < 0.01; R = 0.672; R2 = 0.451; Adj.R = 0.646; Adj.R2 = 0.417)

Table 1 shows the actual ranking given by Skytrax, the predicted 'ranking' obtained from above
formula, as well as the customer average rating used as predictor. Overall, 67% of the research
airports could be ranked in approximately the same hierarchy than the one provided by Skytrax.
Furthermore, it may be possible to also rank correctly 65% of the remaining airports not ranked by
Skytrax (adj.R).

Although an accuracy of 65%-67% is probably too low for dependable predictions (after all, the
ranking of 33%-35% of airports will not be predicted well), these results suggest the possibility of
using customer reviews as proxies for estimating the quality of those airports not "officially" ranked
by Skytrax.

Table 1. Actual and predicted scores

Airport Skytrax Prediction Customer

Seoul Incheon 5.00 4.52 9.20

Hong Kong 5.00 4.31 8.70

Singapore Changi 5.00 4.15 8.30

Zurich 4.00 4.06 8.10

Beijing 4.00 3.90 7.70

London Heathrow 3.00 3.90 7.70

Doha 3.00 3.81 7.50

Bangkok Suvarnabhumi 3.00 3.73 7.30
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Johannesburg 3.00 3.69 7.20

Amsterdam 4.00 3.65 7.10

Bahrain 3.00 3.61 7.00

Kuala Lumpur 4.00 3.52 6.80

Madrid Barajas 3.00 3.48 6.70

Frankfurt 4.00 3.27 6.20

Abu Dhabi 3.00 3.06 5.70

Sydney 3.00 3.02 5.60

Dubai 3.00 2.77 5.00

Kuwait 3.00 2.56 4.50

Munich 4.00 n/a - - -

Moscow Sheremetyevo 2.00 n/a - - -

Methods
Research approach

Exploratory study seeking to predict Skytrax's 2010 airport ranking, from independent customer
reviews. This particular article deals with a 'short' regression formula which uses a readily available
average (thus, not needing further data computation) as single predictor (for an alternative formula
see Perezgonzalez & Gilbey, 2010b2).

Population

The 20 airports which obtained a Skytrax ranking in 2010.

Variables

Criterion (dependent) variable: Skytrax's Official World Airport Star ranking.

'Official' rankings are given by Skytrax after auditing airports that pertain to the Star ranking
program. Because of the need for airports to join the program, the auditing involved, and
other variables, Skytrax rankings are applied to a rather limited number of, possibly,
self-selected airports (ie, those that can afford the costs, value Skytrax's ranking system, and
expect a good ranking).
This variable is measured on an ordinal scale ranging from 1 star (very poor quality
performance) to 5 stars (highest quality standards).

Predictor (independent) variable: average 'Customer review scoring’.

The average customer review scoring is calculated by Skytrax, possibly based on averaging
customer ratings given by passengers when independently reviewing those airports on
Skytrax's website on an ad-hoc basis. This variable may, in principle, be of low reliability as a
source of information, as passengers are self-selected (ie, reviews are given by those that
know about the website and are motivated to provide a review), it is not known whether
Skytrax 'filters' reviews, and the average rating seems to cover all reviews, not just those of
discrete years. Notwithstanding this, Skytrax assures on its website that customer reviews
are not used for and are independent of 'star rankings'. In any case, the variable did not show
any non-normal tendency towards negative or positive values, extreme responses or other
statistical biases.
This variable is measured on an interval scale ranging from 0 to 10 points, a higher value
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representing a greater level of customer overall satisfaction with the airport over the years
(thus, not limited to 2010).

Procedure

The corresponding data was mined from information readily available online on Skytrax's website at
the end of 2010.

Data analysis

The data matrix was assessed as per normality and linearity. Results were adequate for continuing
with parametric data analyses.

The main analysis carried out was a regression analysis.

Generalization potential

Airports with independent customer reviews in Skytrax's website but not "officially" ranked by it. It
is estimated that 65% of those airports (adj.R) could be ranked correctly (thus, implying that the
remaining 35% of airports would be erroneously ranked).

References
1. PEREZGONZALEZ Jose D & Andrew GILBEY (2010a). A convenient regression formula for
predicting Skytrax’s Official World Airport Star ratings. Aviation Education and Research Proceedings
(ISSN 1176-0729), 2011, pages 45-47.
2. PEREZGONZALEZ Jose D & Andrew GILBEY (2010b). Predicting Skytrax’s airport rankings
from customer reviews. Journal of Airport Management (ISSN 1750-1938), 2011, volume 5,
number 4, pages 335-339.

Want to know more?
Perezgonzalez et al's (2010) article

This article describes an alternative regression formula which predicts Skytrax's airport
ranking using three 2010-based variables as predictors. The article is, PEREZGONZALEZ Jose
D & Andrew GILBEY (2010b). Predicting Skytrax’s airport rankings from customer reviews.
Journal of Airport Management (ISSN 1750-1938), 2011, volume 5, number 4, pages
335-339.

Skytrax's website
Skytrax offers the latest rankings for airports and airlines, as well as independent reviews of
those by passengers.
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Standard milk BNI - 2011
Perezgonzalez re-assessed the nutritional balance of standard
milk in 20112, following on the steps of a similar study done in
20081. Both data were collected as part of a research on the
nutritional balance of milk and milk alternatives in New
Zealand.

In 2011, standard cow milk had, on average, a nutritional
balance of BNI 88.42sf4, being particularly unbalanced towards
excess of saturated fat. The average standard cow milk was also adequate in protein and sodium,
high in sugar and fat, and low in carbohydrate and fiber. It also provided about 129mg of calcium
per 100ml.

Illustration 1: Nutrition information
(standard milk)

BNI 88.42sf 0.00

Food, 100ml 2011 Ideal

Protein 3.4 3.1

Carbohydrate 4.9 8.6

Sugar 4.9 < 1.6

Fat 3.3 1.7

Saturated fat 2.2 < 0.7

Fiber 0.0 0.9

Sodium 0.043 < 0.063

Kcal 62.9 62.9

kJul 263.2 263.2

Illustration 2: Nutritional profile (standard milk)
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40% *
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30% * *
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20% * * *

15% * * *

10% * * *

5% * * *
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ideal % = grey cells; actual % = asterisk (*)

Wiki of Science: 20111020 - Nutritional balance of standard milk (2011) http://wikiofscience.wikidot.com/printer--friendly//print:20111020-bni-...

1 of 4 20/10/2011 10:51 a.m.



International standards

Standard milk appeared as highly unbalanced according to international Recommended Dietary
Intakes (RDIs), although rather moderately unbalanced according to US and Canadian standards.

Illustration 3: Nutritional balance across international RDIs

Standard milk (diet) 88.42 101.67 58.42 88.42 84.42

Product 100ml Company BNI WHO US/CAN AUS/NZ UK

Pams whole milk
powder

Pams 82.91 95.42 52.91 82.91 78.91

Meadow Fresh Calci
Strong original

Goodman
Fielder

86.07 97.83 56.07 86.07 82.07

Home Brand full cream
milk (UHT)

Woolworths 86.08 99.62 56.08 86.08 82.08

Meadow Fresh Organic
original

Goodman
Fielder

86.33 97.32 56.33 86.33 82.33

Meadow Fresh
Farmhouse

Goodman
Fielder

86.46 93.36 53.60 83.60 79.60

Pams standard (UHT) Pams 86.83 99.39 56.83 86.83 82.83

Home Brand standard
milk

Progressive 86.85 97.58 56.85 86.85 82.85

Meadow Fresh original
Goodman
Fielder

86.85 97.58 56.85 86.85 82.85

Anchor Super Blue Fonterra 88.06 108.06 45.95 88.06 71.95

Lactose Free Milk full
cream

Liddells 89.93 99.68 59.93 89.93 85.93

Anchor Blue Fonterra 90.00 101.22 60.00 90.00 86.00

Anchor Blue Top (UHT) Fonterra 90.00 101.22 60.00 90.00 86.00

Anchor whole milk
powder

Fonterra 90.93 104.38 60.93 90.93 86.93

Budget milk standard
Safeway
Traders

92.09 104.33 62.09 92.09 88.09

Home Brand full cream
milk powder

Progressive 92.63 101.30 62.63 92.63 88.63

Lactose Free Milk high
calcium semi-skim

Liddells 92.70 112.70 62.33 92.70 88.33

Anchor Mega Fonterra 93.36 113.36 48.61 93.36 74.61

Anchor Simply Organic
standard

Fonterra 94.51 107.02 64.51 94.51 90.51

Anchor Silver Top Fonterra 94.80 105.03 64.80 94.80 90.80

(Source: Perezgonzalez, 2011a2)

Correlations between indexes were positive, and tended to be moderate to high between pairs of
international indexes, except for the pairs WHO and US/CAN, and WHO and UK, which showed
almost no correlation between them.
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Illustration 4: Correlations between RDIs

(n=19) BNI WHO US/CAN AUS/NZ

WHO .757

(p) .000

US/CAN .551 .061

(p) .014 .805

AUS/NZ .984 .785 .558

(p) .000 .000 .013

UK .551 .061 1.000 .558

(p) .014 .805 .000 .013

Methods
Research approach

The original research was an exploratory study for describing the nutritional balance of milk in New
Zealand in 2011. It was a follow-up of a similar study done in 20081.

Sample

The initial research sample included 68 milk products (ie, standard, semi-skimmed, skimmed, and
flavored)2. The food products were collected in a convenient manner, looking more for a variety of
brands than a random sampling of the same. The results in this study simply describe the
'subsample' of standard cow milk products within the original sample: ie, 19 brands of standard
milk.

Materials & analysis

Milk products were purchased from local supermarket chains in Palmerston North, New Zealand.
Nutrition information for each milk product was retrieved from the nutrition information panel on
each item, to be assessed using the Balanced Nutrition Index™ (BNI™) technology (see
Perezgonzalez, 2011b3). SPSS-v16 was used for variable computations, including BNI and
international indexes, and statistical analysis, which included descriptives and correlations.

Generalization potential

Most of the products were produced locally, although some may have been imported or exported,
especially from and to Australia, respectively. Thus, the results of this study may be generalizable
to the following populations (in order of decreasing generalization power):

Australia.
Internationally, if one assumes milk products to be of approximately similar nutritional
composition anywhere.

References

1. PEREZGONZALEZ Jose D (2008). Milk and milk alternatives in New Zealand in 2007-2008. The
Balanced Nutrition Index (ISSN 1177-8849), 2011, issue 3. (Retrievable from http://www.lulu.com
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1177-8849), 2011, issue 6. (Retrievable from http://www.lulu.com/spotlight/bniine).
3. PEREZGONZALEZ Jose D (2011b). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
4. This was the dietBNI. The foodBNI, based on the sample's median, was 89.93sf.

Want to know more?
BNI™ database

The database offers individual nutrition analyses for foods, including those referred to in
above article.

BNI™ journal (2011, issue 6) - White gold
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.

Wiki of Science - Nutritional balance of foods
This Wiki of Science page collates information about several foods on a single page and
provides useful links to the appropiate files.
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Palmerston North 4442, New Zealand. ( JDPerezgonzalez JDPerezgonzalez).
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Skimmed milk BNI - 2011
Perezgonzalez re-assessed the nutritional balance of skimmed
milk in 20112, following on the steps of a similar study done in
20081. Both data were collected as part of a research on the
nutritional balance of milk and milk alternatives in New
Zealand.

In 2011, skimmed cow milk had, on average, a nutritional
balance of BNI 122.85s4, being particularly unbalanced towards
excess of sugar. The average skimmed cow milk was also adequate in total carbohydrates, low in
saturated fat, high in protein and sodium, and low in fat and fiber. It also provided about 147mg of
calcium per 100ml.

Illustration 1: Nutrition information
(skimmed milk)

BNI 122.85s 0.00

Food, 100ml 2011 Ideal

Protein 4.0 1.9

Carbohydrate 5.1 5.3

Sugar 5.1 < 1.0

Fat 0.2 1.1

Saturated fat 0.1 < 0.4

Fiber 0.0 0.6

Sodium 0.045 < 0.038

Kcal 38.2 38.2

kJul 159.8 159.8

Illustration 2: Nutritional profile (skimmed milk)
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International standards

Skimmed milk appeared as extremely unbalanced according to international Recommended Dietary
Intakes (RDIs).

Illustration 3: Nutritional balance across international RDIs

Skimmed milk (diet) 122.85 142.85 72.55 122.55 100.55

Product 100ml Company BNI WHO US/CAN AUS/NZ UK

Anchor Trim (North
Island)

Fonterra 109.58 129.58 59.31 109.31 87.31

Home Brand trim
milk

Progressive
Enterprises

109.58 129.58 59.31 109.31 87.31

Meadow Fresh trim
(North Island)

Goodman
Fielder

109.58 129.58 59.31 109.31 87.31

Meadow Fresh trim
(South Island)

Goodman
Fielder

113.30 133.30 63.01 113.01 91.01

Home Brand skim
milk (UHT)

Woolworths 122.28 142.28 71.99 121.99 99.99

Anchor Calci+ Fonterra 124.03 144.03 73.97 123.97 101.97

Meadow Fresh Calci
Trim (North Island)

Goodman
Fielder

124.93 144.93 74.54 124.54 102.54

Lactose Free Milk
skim

Liddells 126.41 146.41 76.34 126.34 104.34

Anchor skim milk
powder

Fonterra 126.91 146.91 76.74 126.74 104.74

Anchor Super Trim Fonterra 127.15 147.15 76.86 126.86 104.86

Budget milk extra
slim

Safeway
Traders

127.16 147.16 76.88 126.88 104.88

Pams extra slim Pams 127.16 147.16 76.88 126.88 104.88

Home Brand skim
milk powder

Progressive
Enterprises

127.26 147.26 76.97 126.97 104.97

Anchor Trim (South
Island)

Fonterra 127.31 147.31 77.01 127.01 105.01

Anchor Trim (UHT) Fonterra 127.31 147.31 77.01 127.01 105.01

Lactose Free Milk
high calcium skim

Liddells 127.77 147.77 77.77 127.77 105.77

Meadow Fresh Calci
Trim (South Island)

Goodman
Fielder

128.88 148.88 78.49 128.49 106.49

Pams skim milk
powder

Pams 131.76 151.76 81.76 131.76 109.76

(Source: Perezgonzalez, 2011a2)

Correlations between indexes were positive, and tended to be high between pairs of international
indexes.
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Illustration 4: Correlations between RDIs

(n=18) BNI WHO US/CAN AUS/NZ

WHO 1.000

(p) .000

US/CAN 1.000 1.000

(p) .000 .000

AUS/NZ 1.000 1.000 1.000

(p) .000 .000 .000

UK 1.000 1.000 1.000 1.000

(p) .000 .000 .000 .000

Methods
Research approach

The original research was an exploratory study for describing the nutritional balance of milk in New
Zealand in 2011. It was a follow-up of a similar study done in 20081.

Sample

The initial research sample included 68 milk products (ie, standard, semi-skimmed, skimmed, and
flavored)2. The food products were collected in a convenient manner, looking more for a variety of
brands than a random sampling of the same. The results in this study simply describe the
'subsample' of skimmed cow milk products within the original sample: ie, 18 brands of skimmed
milk.

Materials & analysis

Milk products were purchased from local supermarket chains in Palmerston North, New Zealand.
Nutrition information for each milk product was retrieved from the nutrition information panel on
each item, to be assessed using the Balanced Nutrition Index™ (BNI™) technology (see
Perezgonzalez, 2011b3). SPSS-v16 was used for variable computations, including BNI and
international indexes, and statistical analysis, which included descriptives and correlations.

Generalization potential

Most of the products were produced locally, although some may have been imported or exported,
especially from and to Australia, respectively. Thus, the results of this study may be generalizable
to the following populations (in order of decreasing generalization power):

Australia.
Internationally, if one assumes milk products to be of approximately similar nutritional
composition anywhere.

References
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3. PEREZGONZALEZ Jose D (2011b). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
4. This was the dietBNI. The foodBNI, based on the sample's median, was 126.91s.

Want to know more?
BNI™ database

The database offers individual nutrition analyses for foods, including those referred to in
above article.

BNI™ journal (2011, issue 6) - White gold
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.

Wiki of Science - Nutritional balance of foods
This Wiki of Science page collates information about several foods on a single page and
provides useful links to the appropiate files.
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Semi-skimmed milk BNI - 2011
Perezgonzalez re-assessed the nutritional balance of
semi-skimmed milk in 20112, following on the steps of a
similar study done in 20081. Both data were collected as
part of a research on the nutritional balance of milk and
milk alternatives in New Zealand.

In 2011, semi-skimmed cow milk had, on average, a
nutritional balance of BNI 92.68s4, being particularly
unbalanced towards excess of sugar. The average semi-skimmed cow milk was also adequate in fat
and sodium, high in protein and saturated fat, and low in carbohydrate and fiber. It also provided
about 131mg of calcium per 100ml.

Illustration 1: Nutrition information
(semi-skimmed milk)

BNI 92.68s 0.00

Food, 100ml 2011 Ideal

Protein 3.6 2.3

Carbohydrate 4.9 6.4

Sugar 4.9 < 1.2

Fat 1.4 1.3

Saturated fat 0.9 < 0.5

Fiber 0.1 0.7

Sodium 0.043 < 0.047

Kcal 46.6 46.6

kJul 195.0 195.0

Illustration 2: Nutritional profile (semi-skimmed
milk)

55%

50%

45%

40% *

35% *

30% * *

25% * * *

20% * * *

15% * * *

10% * * *

5% * * *

mid p c f fb

max s sf na

5% * *

10% * *

15% * *

20% *

25% *

30% *

35% *

40% *

ideal % = grey cells; actual % = asterisk (*)
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International standards

Semi-skimmed milk appeared as highly unbalanced according to international Recommended
Dietary Intakes (RDIs), although it was rather moderately unbalanced according to US and
Canadian standards.

Illustration 3: Nutritional balance across international RDIs

Semi-skimmed milk (diet) 92.68 112.62 50.90 92.71 76.66

Product 100ml Company BNI WHO US/CAN AUS/NZ UK

Meadow Fresh Pre-Bio
Goodman
Fielder

86.99 106.67 48.34 87.17 73.93

Home Brand lite milk Progressive 89.64 109.64 47.32 89.64 73.32

Meadow Fresh lite
Goodman
Fielder

89.64 109.64 47.32 89.64 73.32

Meadow Fresh Calci
strong lite

Goodman
Fielder

93.28 113.28 43.28 93.28 69.28

Anchor Lite Fonterra 93.43 113.43 54.48 93.43 80.48

Anchor Lite (UHT) Fonterra 93.43 113.43 54.48 93.43 80.48

Pams slim Pams 93.78 113.78 54.15 93.78 80.15

Lactose Free Milk low
fat

Liddells 99.03 119.03 55.26 99.03 81.26

Anchor Simply Organic
low fat

Fonterra 103.62 123.62 59.12 103.58 85.12

Pams slim (UHT) Pams 112.25 132.25 67.66 112.11 93.66

(Source: Perezgonzalez, 2011a2)

Correlations between indexes were positive, and tended to be high between pairs of international
indexes.

Illustration 4: Correlations between RDIs

(n=10) BNI WHO US/CAN AUS/NZ

WHO 1.000

(p) .000

US/CAN .883 .882

(p) .001 .001

AUS/NZ 1.000 1.000 .884

(p) .000 .000 .001

UK .887 .885 1.000 .887

(p) .001 .001 .000 .001
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Methods
Research approach

The original research was an exploratory study for describing the nutritional balance of milk in New
Zealand in 2011. It was a follow-up of a similar study done in 20081.

Sample

The initial research sample included 68 milk products (ie, standard, semi-skimmed, skimmed, and
flavored)2. The food products were collected in a convenient manner, looking more for a variety of
brands than a random sampling of the same. The results in this study simply describe the
'subsample' of semi-skimmed cow milk products within the original sample: ie, 10 brands of
semi-skimmed milk.

Materials & analysis

Milk products were purchased from local supermarket chains in Palmerston North, New Zealand.
Nutrition information for each milk product was retrieved from the nutrition information panel on
each item, to be assessed using the Balanced Nutrition Index™ (BNI™) technology (see
Perezgonzalez, 2011b3). SPSS-v16 was used for variable computations, including BNI and
international indexes, and statistical analysis, which included descriptives and correlations.

Generalization potential

Most of the products were produced locally, although some may have been imported or exported,
especially from and to Australia, respectively. Thus, the results of this study may be generalizable
to the following populations (in order of decreasing generalization power):

Australia.
Internationally, if one assumes milk products to be of approximately similar nutritional
composition anywhere.

References
1. PEREZGONZALEZ Jose D (2008). Milk and milk alternatives in New Zealand in 2007-2008. The
Balanced Nutrition Index (ISSN 1177-8849), 2011, issue 3. (Retrievable from http://www.lulu.com
/spotlight/bniine).
2. PEREZGONZALEZ Jose D (2011a). White gold. The Balanced Nutrition Index (ISSN
1177-8849), 2011, issue 6. (Retrievable from http://www.lulu.com/spotlight/bniine).
3. PEREZGONZALEZ Jose D (2011b). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
4. This was the dietBNI. The foodBNI, based on the sample's median, was 93.43s.

Want to know more?
BNI™ database

The database offers individual nutrition analyses for foods, including those referred to in
above article.

BNI™ journal (2011, issue 6) - White gold
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.

Wiki of Science - Nutritional balance of foods
This Wiki of Science page collates information about several foods on a single page and
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provides useful links to the appropiate files.
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Flavored semi-skimmed
milk BNI - 2011
Perezgonzalez assessed the nutritional balance of
flavored semi-skimmed milk in 20112, as part of a
research on the nutritional balance of milk and
milk alternatives in New Zealand.

In 2011, flavored semi-skimmed cow milk had, on
average, a nutritional balance of BNI 101.11s4, being particularly unbalanced towards excess of
sugar. The average flavored semi-skimmed cow milk was also adequate in protein, carbohydrate, fat
and sodium, high in saturated fat, and low in fiber. It also provided about 130mg of calcium per
100ml.

Illustration 1: Nutrition information
(flavored semi-skimmed milk)

BNI 101.11s 0.00

Food, 100ml 2011 Ideal

Protein 3.6 3.3

Carbohydrate 9.4 9.1

Sugar 9.1 < 1.7

Fat 1.6 1.8

Saturated fat 1.1 < 0.7

Fiber 0.5 1.0

Sodium 0.041 < 0.066

Kcal 66.4 66.4

kJul 277.8 277.8

Illustration 2: Nutritional profile (flavored
semi-skimmed milk)
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50% *

55% *

ideal % = grey cells; actual % = asterisk (*)

International standards

Flavored semi-skimmed milk appeared as highly unbalanced according to international
Recommended Dietary Intakes (RDIs).

Illustration 3: Nutritional balance across international RDIs

Flavored semi-skimmed
milk

(diet) 101.11 114.15 71.19 101.26 96.00

Product 100ml Company BNI WHO US/CAN AUS/NZ UK

Meadow Fresh Calci
Strong strawberry

Goodman
Fielder

92.85 112.85 62.33 92.85 88.33

Meadow Fresh Calci
Strong Thomas &
friends chocolate

Goodman
Fielder

93.70 113.70 58.18 93.70 85.78

Meadow Fresh Calci
Strong banana

Goodman
Fielder

94.94 114.94 63.83 94.94 89.83

Flavoured Milk
chocolate

Progressive 96.41 114.93 66.41 96.41 92.41

Meadow Fresh Calci
Strong chocolate

Goodman
Fielder

96.41 114.93 66.41 96.41 92.41

Primo chocolate Fonterra 102.60 115.09 72.60 102.60 98.60

Anchor Calci Yum
wicked chocolate

(fresh)
Fonterra 102.82 114.34 72.82 102.82 98.82

Primo jaffa Fonterra 104.12 115.17 74.12 104.12 100.12

Mammoth Supply Co.
Iced Coffee mocha

Fonterra 104.81 115.62 74.81 104.81 100.81

Anchor Calci Yum
strawberry (UHT,

250ml)
Fonterra 105.94 115.94 75.96 106.11 101.94

Mammoth Supply Co.
Iced Coffee original

Fonterra 106.29 117.38 76.29 106.29 102.29

Primo cookie & cream Fonterra 106.72 118.41 76.72 106.72 102.72

Anchor Calci Yum
strawberry (fresh)

Fonterra 108.02 118.41 78.02 108.02 104.02

Primo lime Fonterra 109.55 121.65 79.55 109.55 105.55

Primo banana Fonterra 109.55 121.65 79.55 109.55 105.55

Primo strawberry Fonterra 109.55 121.65 79.55 109.55 105.55

Meadow Fresh Calci
Strong Dora the

explorer strawberry

Goodman
Fielder

110.77 134.96 76.29 108.86 117.27
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Anchor Calci Yum
banana (UHT)

Fonterra 111.05 120.80 81.05 111.05 107.05

Anchor Calci Yum
caramel (UHT)

Fonterra 111.05 120.80 81.05 111.05 107.05

Anchor Calci Yum
wicked chocolate (UHT)

Fonterra 113.15 116.16 83.15 113.15 109.15

(Source: Perezgonzalez, 2011a2)

Correlations between indexes were positive, and tended to be high between pairs of international
indexes.

Illustration 4: Correlations between RDIs

(n=20) BNI WHO US/CAN AUS/NZ

WHO .631

(p) .003

US/CAN .977 .509

(p) .000 .022

AUS/NZ .998 .584 .984

(p) .000 .007 .000

UK .953 .794 .903 .932

(p) .000 .000 .000 .000

Methods
Research approach

The original research was an exploratory study for describing the nutritional balance of milk in New
Zealand in 2011. It was a follow-up of a similar study done in 20081.

Sample

The initial research sample included 68 milk products (ie, standard, semi-skimmed, skimmed, and
flavored)2. The food products were collected in a convenient manner, looking more for a variety of
brands than a random sampling of the same. The results in this study simply describe the
'subsample' of flavored semi-skimmed cow milk products within the original sample: ie, 20 brands of
flavored semi-skimmed milk.

Materials & analysis

Milk products were purchased from local supermarket chains in Palmerston North, New Zealand.
Nutrition information for each milk product was retrieved from the nutrition information panel on
each item, to be assessed using the Balanced Nutrition Index™ (BNI™) technology (see
Perezgonzalez, 2011b3). SPSS-v16 was used for variable computations, including BNI and
international indexes, and statistical analysis, which included descriptives and correlations.
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Generalization potential

Most of the products were produced locally, although some may have been imported or exported,
especially from and to Australia, respectively. Thus, the results of this study may be generalizable
to the following populations (in order of decreasing generalization power):

Australia.
Internationally, if one assumes milk products to be of approximately similar nutritional
composition anywhere.

References

1. PEREZGONZALEZ Jose D (2008). Milk and milk alternatives in New Zealand in 2007-2008. The
Balanced Nutrition Index (ISSN 1177-8849), 2011, issue 3. (Retrievable from http://www.lulu.com
/spotlight/bniine).
2. PEREZGONZALEZ Jose D (2011a). White gold. The Balanced Nutrition Index (ISSN
1177-8849), 2011, issue 6. (Retrievable from http://www.lulu.com/spotlight/bniine).
3. PEREZGONZALEZ Jose D (2011b). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21. Also retrievable from Wiki of
Science.
+++ Footnotes +++
4. This was the dietBNI. The foodBNI, based on the sample's median, was 105.94s.

Want to know more?
BNI™ database

The database offers individual nutrition analyses for foods, including those referred to in
above article.

BNI™ journal (2011, issue 6) - White gold
This issue of the Balanced Nutrition Index™ journal collates all BNI™ nutrition information for
the original sample in a single book.

Wiki of Science - Nutritional balance of foods
This Wiki of Science page collates information about several foods on a single page and
provides useful links to the appropiate files.
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Evolution: a future Earth
The 2002 'The Future is Wild' TV programme by ZDF Enterprises (see 20031,) is a science fiction
dramatization about life on Earth at different times in the future. The dramatization is most
interesting because of its use of scientific knowledge in portraying the evolution of Earth and life.
Unfortunately, it does not emphasize well enough that it is just science fiction: science does not
have the keys to answer how the future will develop, and the authority of eminent scientists does
not necessarily improve such outcome. All in all, the dramatization is an entertaining example of
pseudoscience, even when it may also help educate people on some key scientific concepts, such as
plate tectonics and evolution.

Scientific key concepts underlying the
dramatization:

plate tectonics
evolution
mass extinctions
simulation (eg, of weather and
geography) as a modelling tool

Main pseudo-scientific issues:
environments portrayed not as
science fiction but as experiments in
the imagination
reliance on the 'authority' of
eminent scientists to portray
scientific plausibility
initial extinction of humans only, by
an unknown phenomenon not
affecting other species
extinction of species, especially
mammals, for no good reason
emphasis on the evolution of
'creatures the Earth has never
seen', but over-reliance on
portraying recognizable species:
birds, reptiles, insects, mammals
(rodents, monkeys…), fish,
cephalopods…
emphasis on evolution as strategic
decision-making

(Video embedded from YouTube on 23 October 2011)

References
1. ZDF (2003). The Future is Wild is ZDF Enterprises’ bestselling documentary in 2003. Press
release retrieved from ZDF Enterprises
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Want to know more?
The Future is wild

This is a link to the corporate website.
Wikipedia - The future is wild

This Wikipedia page offers more information about the documentary.
YouTube - The future is wild episodes

You may be able to access some of the series episodes on YouTube: Return of the ice, The
vanished sea (part 1, part 2, part 3, & part 4), Prairies of Amazonia (part 1, part 2, & part 3),
Cold Kansas desert (part 1, part 2, & part 3), Waterland (part 1, part 2, & part3), Flooded
world (part 1, part 2, & part 3), Tropical Antarctica (part 1, part2, & part 3), The great
plateau (part1, part 2, & part 3), The endless desert (part 1, part 2, & part 3, The global
ocean (part 1, part 2, & part 3), Graveyard desert (part 1, part 2, & part 3), The tentacled
forest (part 1, part2, & part 3).
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Jose D PEREZGONZALEZ (2011). Massey University, Turitea Campus, Private Bag 11-222,
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Prediction of airline rankings
Perezgonzalez & Gilbey (20101) obtained a regression formula
for predicting Skytrax's 2010 airline rankings from customer
reviews. The research behind the study attempted to predict
Skytrax's Official World Airline Star rankings from average
ratings that passengers had given to those airlines,
independently, on Skytrax's website. The regression formula
was based on a single variable (the average 'Customer review
scoring').

The short regression formula for predicting Skytrax's 2010 ranking was:

Predicted Skytrax Ranking = 1.675 + (0.291 * Customer review scoring)

(F = 87.302, p < 0.01; R = 0.688; R2 = 0.473; Adj.R = 0.684; Adj.R2 = 0.468)

Table 1 shows the actual ranking given by Skytrax, the predicted 'ranking' obtained from above
formula, as well as the customer average rating used as predictor. Overall, 69% of the research
airlines could be ranked in approximately the same hierarchy than the one provided by Skytrax.
Furthermore, it may be possible to also rank correctly 68% of the remaining airlines not ranked by
Skytrax (adj.R).

Although an accuracy of 68%-69% is probably too low for dependable predictions (after all, the
ranking of 1/3 of the airlines will not be predicted well), these results suggest the possibility of
using customer reviews as proxies for estimating the quality of those airlines not "officially" ranked
by Skytrax.

Table 1. Actual and predicted scores

Airline Skytrax Prediction Customer

Asiana Airlines 5.00 4.29 9.00

Qatar Airways 5.00 4.24 8.80

Hainan Airlines 4.00 4.18 8.60

Aegean Airlines 3.00 4.15 8.50

Bangkok Airways 4.00 4.15 8.50

Qantas Airways 4.00 4.12 8.40

Kingfisher Airlines 5.00 4.12 8.40

Southwest Airlines 3.00 4.06 8.20

Singapore Airlines 5.00 4.06 8.20
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Garuda Indonesia 4.00 4.03 8.10

Porter Airlines 4.00 4.00 8.00

Silk Air 4.00 4.00 8.00

Air New Zealand 4.00 3.92 7.70

CityJet 3.00 3.89 7.60

ANA 4.00 3.89 7.60

Virgin Blue 4.00 3.89 7.60

TACA International 3.00 3.86 7.50

JetBlue Airways 4.00 3.86 7.50

Thai Airways 4.00 3.80 7.30

Dragonair 4.00 3.77 7.20

Malaysia Airlines 5.00 3.77 7.20

Air Berlin 4.00 3.71 7.00

Aer Lingus 3.00 3.68 6.90

Oman Air 3.00 3.68 6.90

British Airways 4.00 3.68 6.90

China Airlines 4.00 3.68 6.90

EVA Air 4.00 3.65 6.80

Cathay Pacific 5.00 3.65 6.80

LAN Airlines 3.00 3.62 6.70

Austrian Airlines 4.00 3.62 6.70

Lufthansa 4.00 3.60 6.60

Alaska Airlines 3.00 3.57 6.50

Avianca 3.00 3.57 6.50

Thomson Airways 3.00 3.57 6.50

Air France 4.00 3.57 6.50

Japan Airlines 4.00 3.57 6.50

South African Airways 4.00 3.57 6.50

Swiss Int'l Air Lines 4.00 3.57 6.50

Philipines Airlines 3.00 3.54 6.40

bmi British Midland 3.00 3.51 6.30

Turkish Airlines 4.00 3.48 6.20

Royal Brunei Airlines 3.00 3.45 6.10

Korean Air 4.00 3.45 6.10

Air Asia 3.00 3.42 6.00

Air Asia X 3.00 3.42 6.00

Malev Hungarian Airlines 3.00 3.42 6.00

Frontier Airlines 3.00 3.39 5.90

Onur Air 2.00 3.36 5.80
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Air Canada 3.00 3.33 5.70

Finnair 4.00 3.33 5.70

Etihad Airways 4.00 3.30 5.60

Brussels Airlines 3.00 3.28 5.50

Icelandair 3.00 3.28 5.50

LOT Polish Airlines 3.00 3.28 5.50

Vietnam Airlines 3.00 3.28 5.50

KLM 3.00 3.25 5.40

Jet Airways 3.00 3.19 5.20

Royal Jordanian Airlines 3.00 3.19 5.20

SriLankan Airlines 3.00 3.19 5.20

Continental Airlines 3.00 3.16 5.10

CSA Czech Airlines 3.00 3.16 5.10

SAS Scandinavian Airlines 3.00 3.16 5.10

Virgin Atlantic 4.00 3.16 5.10

TAP Air Portugal 3.00 3.13 5.00

Aeroflot 3.00 3.10 4.90

Pegasus Airlines 2.00 3.07 4.80

El Al Israel Airlines 3.00 3.04 4.70

Emirates Airlines 4.00 3.04 4.70

Air India 3.00 3.01 4.60

China Southern Airlines 3.00 3.01 4.60

Meridiana 3.00 3.01 4.60

United Airlines 3.00 3.01 4.60

Air China 3.00 2.98 4.50

Air Mauritius 3.00 2.98 4.50

Spanair 3.00 2.98 4.50

TAM Airlines 3.00 2.98 4.50

Egyptair 3.00 2.96 4.40

Delta Airlines 3.00 2.87 4.10

Tiger Airways 3.00 2.87 4.10

Ethiopian Airlines 3.00 2.84 4.00

Gulf Air 3.00 2.84 4.00

Iberia 3.00 2.84 4.00

Kuwait Airways 3.00 2.84 4.00

Alitalia 3.00 2.81 3.90

flyBe 3.00 2.81 3.90

Saudi Arabian Airlines 3.00 2.81 3.90

Spirit Airlines 3.00 2.81 3.90
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American Airlines 3.00 2.78 3.80

China Eastern Airlines 3.00 2.78 3.80

Kenya Airways 3.00 2.78 3.80

Aerolineas Argentinas 3.00 2.75 3.70

Cubana Airlines 2.00 2.72 3.60

Air Europa 3.00 2.72 3.60

Aerosvit Airlines 2.00 2.69 3.50

US Airways 3.00 2.66 3.40

Air Seychelles 3.00 2.61 3.20

EasyJet 3.00 2.58 3.10

Ryanair 2.00 2.26 2.00

Royal Air Maroc 2.00 2.23 1.90

Air Baltic 3.00 n/a -

Air Malta 3.00 n/a -

Air Pacific 3.00 n/a -

Air Transat 3.00 n/a -

AirTran Airways 3.00 n/a -

Allegiant Air 3.00 n/a -

Copa Airlines 3.00 n/a -

Germanwings 3.00 n/a -

Hawaiian Airlines 3.00 n/a -

Mexicana Airlines 3.00 n/a -

Norwegian 3.00 n/a -

Vueling Airlines 3.00 n/a -

WestJet 3.00 n/a -

bmibaby 2.00 n/a -

Transaero Airlines 2.00 n/a -

Uzbekistan Airways 2.00 n/a -

(n/a values occurred for airlines which had customer reviews during 2010 but not an overall "Customer review scoring")

Methods
Research approach

Exploratory study seeking to predict Skytrax's 2010 airline ranking, from independent customer
reviews. This particular article deals with a 'short' regression formula which uses a readily available
average (thus, not needing further data computation) as single predictor.

Population

The 115 airlines which obtained a Skytrax ranking in 2010 and had received a minimum of 10
customer reviews during the year.
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Variables

Criterion (dependent) variable: Skytrax's Official World Airline Star ranking.

'Official' rankings are given by Skytrax after auditing airlines that pertain to the Star ranking
program. Because of the need for airlines to join the program, the auditing involved, and
other variables, Skytrax rankings are applied to a rather limited number of, possibly,
self-selected airlines (ie, those that can afford the costs, value Skytrax's ranking system, and
expect a good ranking).
This variable is measured on an ordinal scale ranging from 1 star (very poor quality
performance) to 5 stars (highest quality standards).

Predictor (independent) variable: average 'Customer review scoring’.

The average customer review scoring is calculated by Skytrax, possibly based on averaging
customer ratings given by passengers when independently reviewing those airlines on
Skytrax's website on an ad-hoc basis. This variable may, in principle, be of low reliability as a
source of information, as passengers are self-selected (ie, reviews are given by those
passengers who know about the website and are motivated to provide a review), it is not
known whether Skytrax 'filters' reviews, and the average rating seems to cover all reviews,
not just those of discrete years. Notwithstanding this, Skytrax assures on its website that
customer reviews are not used for and are independent of 'star rankings'. In any case, the
variable did not show any non-normal tendency towards negative or positive values, extreme
responses or other statistical biases.
This variable is measured on an interval scale ranging from 0 to 10 points, a higher value
representing a greater level of customer overall satisfaction with the airline over the years
(thus, not limited to 2010).

Procedure

The corresponding data was mined from information readily available online on Skytrax's website at
the end of 2010.

Data analysis

The data matrix was assessed as per normality and linearity. Results were adequate for continuing
with parametric data analyses.

The main analysis carried out was a regression analysis.

Generalization potential

Airlines with independent customer reviews on Skytrax's website but not "officially" ranked by it. It
is estimated that 68% of those airlines (adj.R) could be ranked correctly (thus, implying that the
remaining 32% of airlines would be erroneously ranked).

References
1. PEREZGONZALEZ Jose D & Andrew GILBEY (2010). Predicting Skytrax's Official Airline Star
ratings from customer reviews. Aviation Education and Research Proceedings (ISSN 1176-0729),
2011, pages 48-50.

Want to know more?
Skytrax's website

Skytrax offers the latest rankings for airports and airlines, as well as independent reviews of
those by passengers.
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Wiki of Science - Prediction of Skytrax airport rankings
This Wiki of Science page offers a similar article on airports. The full reference is,
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Journal of Knowledge Advancement & Integration (ISSN 1177-4576), 2011, pages 133-135.
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Evolution: life in the Paleozoic
'Walking with Monsters' is a dramatization of life in the Paleozoic, focused on the evolution of the
first plants and animals on Earth. It was produced by the BBC and first aired in 2005. An interesting
thing in this dramatization is the use of "wild guesses" in constructing certain behaviors and in
linking evolutionary stages, almost bringing the whole enterprise to the realm of pseudoscience.
The following document describes briefly evolution during the Paleozoic as featured in the series
and commented on several Wikipedia articles (links).

The first episode ('Water Dwellers') is centered
on the Cambrian, Silurian and Devonian
periods.

Time: Cambrian Period (530 million years ago),
in the Paleozoic Era.
Setting: The sea, at the beginning of the
Cambrian Explosion.
Main species featured:

Anomalocaris, an ancestral relative of
arthropods, yet a genus nowadays extinct.
Haikouichthys, one of the earliest
vertebrates and craniates, even perhaps
an early fish. (It is introduced as the
ancestor of all vertebrates, one of the first
"wild guesses" in the series, which also
falsely suggests that haikouichthys
evolved to become cephalaspis.)

Time: Silurian Period (418 million years ago),
in the Paleozoic Era.
Setting: The sea.
Main species featured:

Cephalaspis, an armored jawless fish.
(The series introduces the "wild guess"
that cephalaspis migrated to fresh water
habitats to spawn. It is also falsely
suggests that cephalaspis evolved to
become hynerpeton.)
Sea sponge, an ancestor of modern sea
sponges.
Sea urchin, an ancestor of modern sea
urchins.
Cameroceras (identified as Orthocone), an
ancestral cephalopod nowadays extinct.
Brontoscorpio, an ancestral marine
scorpion nowadays extinct.

(Video 1/9 embedded from YouTube on 28 October 2011)

(Video 2/9 embedded from YouTube on 28 October 2011)
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Pterygotus, a nowadays extinct arthropod
related to arachnids.
Cooksonia, one of the first plants
colonizing firm land, yet a genus
nowadays extinct.

Time: Devonian Period (360 million years ago),
in the Paleozoic Era.
Setting: The coast at Red Hill (Pennsylvania,
U.S.A.)
Main species featured:

Hynerpeton, an ancestral tetrapod, a
genus nowadays extinct. (The series
falsely suggests that hynerpeton eggs
evolved into petrolacosaurus eggs.)
Scorpion, an ancestor of modern
scorpions.
Oxygen-producing plants and trees, and
the formation of the first forests.

(Video 3/9 embedded from YouTube on 28 October 2011)

The second episode ('Reptile's Beginnings') is
centered on the Carboniferous and early
Permian periods.

Time: Gzhelian Age (300 million years ago),
Carboniferous Period, in the Paleozoic Era.
Setting: Swampy forests in Kansas (U.S.A.)
Main species featured:

Mesothelae, an ancestor of a family of
modern Asian spiders. (The series depicts
mesothelae as a giant spider yet this may
be wrong. At the time it was confused
with megarachne, a sea scorpion
nowadays extinct.)
Petrolacosaurus, an ancestral relative of
crocodiles, lizards and snakes. (The series
erroneously identifies it with the ancestor
of modern mammals.)
Meganeura, an ancestral relative of
dragonflies, yet a genus nowadays extinct.
Proterogyrinus (identified as an
Amphibian), an ancestor of reptiles, yet a
genus nowadays extinct.
Arthropleura, an ancestral relative of
modern centipedes and millipedes, yet a
genus nowadays extinct.
Fern forests.

Time: Artinskian Age (280 million years ago),
Carboniferous Period, in the Paleozoic Era.
Setting: Germany, during a time of extreme
seasonal weather changes.

Main species featured:
Conifers, an ancestor of modern pines and
cypresses.

(Video 4/9 embedded from YouTube on 28 October 2011)

(Video 5/9 embedded from YouTube on 28 October 2011)
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Edaphosaurus, an omnivorous synapsid,
an ancestral relative of mammals, yet a
genus nowadays extinct.
Dimetrodon, a carnivorous synapsid, an
ancestral relative of mammals, yet a
genus nowadays extinct. (The series
portrays dimetrodon as an egg-laying,
parental, yet cannibalistic animal,
although these are just guesses. Other
behaviors, such as eating up to 90% of a
carcass, being repulsed by excrements
and cleaning up intestines before eating
are also wild guesses. It is also portrayed
as an ancestor of humans, from which we
inherited our dentition, as well as
evolving into gorgonops.)
Seymouria (identified as an Egg-eating
Amphibian), a genus nowadays extinct.
(The series portrays seymouria as an
amphibian capable of waiting seven
months for a chance to eat dimetrodons'
eggs.)

(Video 6/9 embedded from YouTube on 28 October 2011)

The third episode ('Clash of Titans') is centered
on the late Permian and early Triassic periods.

Time: Changhsingian Age (250 million years
ago), Permian Period, in the Paleozoic Era.
Setting: Siberia, during the time of the
supercontinent Pangaea, covered by a vast and
inhospitable desert.
Main species featured:

Scutosaurus, an ancestral relative of
modern turtles, yet a genus nowadays
extinct.
Gorgonops (identified as Gorgonopsid), a
carnivorous therapsid, a genus nowadays
extinct. (The series depicts gorgonops as
preying on scutosaurus, which is possibly
incorrect, as the latter lived in what is
now South Africa. It is also depicted as
equipped with deadly weapons never seen
before, as if they had evolved by
gorgonops just then and there.)
Diictodon, a small herbivorous dycinodont,
a genus nowadays extinct. (The series
erroneously portrays diictodon as an
ancestor of modern mammals, especially
one from which the inner ear evolved. It
is also depicted as evolving into
lystrosaurus, even when both species
actually co-existed.)
Rhinesuchus (identified as
Labyrinthodont), an ancestral amphibian,
a genus nowadays extinct.

Time: Olenekian Age (248 million years ago),

(Video 7/9 embedded from YouTube on 28 October 2011)

(Video 8/9 embedded from YouTube on 28 October 2011)
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Triassic Period, in the Mesozoic Era.
Setting: Antarctica, at a time marching towards
the full recovery of conifer forests.
Main species featured:

Lystrosaurus, an ancestral dycinodont, the
most abundant terrestrial vertebrate of
the epoch, yet a genus nowadays extinct.
(The series erroneously depicts
lystrosaurus as the ancestor of all
mammals).
Euparkeria, a small reptile, an ancestral
relative of the future dinosaurs, yet a
genus nowadays extinct. (The series
erroneously depicts euparkeria as the
ancestor of all dinosaurs.)
Euchambersia (identified as
Therocephalian), a carnivorous ancestral
relative of mammals, a genus nowadays
extinct.
Proterosuchus (identified as
Chasmatosaurus), an ancestor of modern
crocodiles, yet a genus nowadays extinct.

(Video 9/9 embedded from YouTube on 28 October 2011)

Want to know more?
Wiki of Science - Simulation (list of topics)

This Wiki of Science page provides access to other simulations in science.
Wikipedia - Walking with monsters

This Wikipedia page offers more information about the series and accompanying book.
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Evolution: life in the Ypresian Age (early Eocene,
Cenozoic)
'Walking with Beasts' is a dramatization of life in the Cenozoic, focused mainly on the evolution of
mammals. "Broadcast in 2001, it told the story of life on Earth from the death of the dinosaurs to the
dawn of the age of man" (BBC, 20011). The first episode ('New Dawn') is centered on the Ypresian
Age. (See also Wikipedia, 20112.)

Time: Ypresian Age (49 million years ago), early
Eocene Epoch, in the Cenozoic Era.
Setting: Thick forest near the Messel Pit in
Germany, high in volcanic activity, and with
earthquakes, boiling water, escapes of poisonous
gases, and Gastornis birds as main hazards.
Main species featured in the episode:

Gastornis, a giant flightless carnivorous
bird, a genus nowadays extinct.
Leptictidium, a small leaping mammal, a
genus nowadays extinct.
Ambulocetus, a cetacean, the ancestor of
modern whales.
Propalaeotherium, a small perissodactyl,
the ancestor of modern horses.
Godinotia, a lemur-like primate, a genus
nowadays extinct.
Titanomyrma, a giant ant.

(Video 1/3 embedded from YouTube on 23 October 2011)

(Video 2/3 embedded from YouTube on 23 October 2011) (Video 3/3 embedded from YouTube on 23 October 2011)
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Want to know more?
Messel Pit Fossil Site

This is the Messel Pit fossil site website. The Messel Pit was included in the UNESCO World
Heritage List in 1995.

'Walking with beasts' TV series
Both the BBC, in the UK, and ABC, in Australia, offer more information about the making of
the series.

Wikipedia - Geologic history of Earth
The following Wikipedia pages offer more information about the Ypresian Age, the Eocene
Epoch, and the Cenozoic Era.

Wikipedia - Walking with beasts
This Wikipedia page offers more information about the series and companion book.
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Evolution: life in the Priabonian Age (late Eocene,
Cenozoic)
'Walking with Beasts' is a dramatization of life in the Cenozoic, focused mainly on the evolution of
mammals. "Broadcast in 2001, it told the story of life on Earth from the death of the dinosaurs to the
dawn of the age of man" (BBC, 20011). The second episode ('Whale Killer') is centered on the
Priabonian Age. (See also Wikipedia, 20112.)

Time: Priabonian Age (36 million years ago), late
Eocene Epoch, in the Cenozoic Era.
Setting: Tethys Sea, at the commencement of
drastic changes in ocean currents and climate due
to the freezing of the polar caps.
Main species featured in the episode:

Basilosaurus, an ancestral whale, a genus
nowadays extinct.
Andrewsarchus, a carnivore mammal, a
genus nowadays extinct.
Apidium, a primate, a genus nowadays
extinct.
Moeritherium, a vegetarian mammal, a
distant relative of elephants and sea cows,
yet a genus nowadays extinct.
Embolotherium, a vegetarian mammal, a
distant relative of horses and rhinoceros,
yet a genus nowadays extinct.
Dorudon, an ancestral whale, a genus
nowadays extinct.
Shark, an ancestor of modern sharks.
Sea turtle, an ancestor of modern sea
turtles.

(Video 1/3 embedded from YouTube on 23 October 2011)
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(Video 2/3 embedded from YouTube on 23 October 2011) (Video 3/3 embedded from YouTube on 23 October 2011)
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Want to know more?
'Walking with beasts' TV series

Both the BBC, in the UK, and ABC, in Australia, offer more information about the making of
the series.

Wikipedia - Walking with beasts
This Wikipedia page offers more information about the series and companion book.

Wikipedia - Geologic history of Earth
The following Wikipedia pages offer more information about the Priabonian Age, the Eocene
Epoch, and the Cenozoic Era
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Evolution: life in the Chattian Age (late Oligocene,
Cenozoic)
'Walking with Beasts' is a dramatization of life in the Cenozoic, focused mainly on the evolution of
mammals. "Broadcast in 2001, it told the story of life on Earth from the death of the dinosaurs to the
dawn of the age of man" (BBC, 20011). The third episode ('Land of Giants') is centered on the
Chattian Age. (See also Wikipedia, 20112.)

Time: Chattian Age (25 million years ago), late
Oligocene Epoch, in the Cenozoic Era.
Setting: Mongolia, with weather characterized by
seasonal rains followed by long droughts.
Main species featured in the episode:

Paraceratherium (identified as
Indricothere), a herbivorous mammal
related to rhinoceros, yet a genus nowadays
extinct.
Hyaenodon, a carnivorous mammal, a
genus nowadays extinct.
Chalicotherium (identified as Chalicothere),
a herbivorous mammal, a relative of horses,
yet a genus nowadays extinct.
Entelodon (identified as Entelodont), an
omnivore mammal, a genus nowadays
extinct.
Cynodictis (identified as bear dog), a
carnivore mammal, a genus nowadays
extinct.

(Video 1/3 embedded from YouTube on 26 October 2011)

(Video 2/3 embedded from YouTube on 26 October 2011) (Video 3/3 embedded from YouTube on 26 October 2011)
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Want to know more?
'Walking with beasts' TV series

Both the BBC, in the UK, and ABC, in Australia, offer more information about the making of
the series.

Wikipedia - Geologic history of Earth
The following Wikipedia pages offer more information about the Chattian Age, the Oligocene
Epoch, and the Cenozoic Era.

Wikipedia - Walking with beasts
This Wikipedia page offers more information about the series and companion book.
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Evolution: life in the Piacenzian Age (late Pliocene,
Cenozoic)
'Walking with Beasts' is a dramatization of life in the Cenozoic, focused mainly on the evolution of
mammals. "Broadcast in 2001, it told the story of life on Earth from the death of the dinosaurs to the
dawn of the age of man" (BBC, 20011). The fourth episode ('Next of Kin') is centered on the Piacenzian
Age. (See also Wikipedia, 20112.)

Time: Piacenzian Age (3.2 million years ago), late
Pliocene Epoch, in the Cenozoic Era.
Setting: grasslands in the Great Rift Valley in
northeastern Africa.
Main species featured in the episode:

Australopithecus, hominids, an ancestral
relative of modern humans, yet a genus
nowadays extinct.
Dinofelis, a sabre-toothed cat, a genus
nowadays extinct.
Deinotherium, an ancestral relative of modern
elephants, yet a genus nowadays extinct.
Ancylotherium, a genus nowadays extinct.

(Video 1/3 embedded from YouTube on 25 October 2011)

(Video 2/3 embedded from YouTube on 25 October 2011) (Video 3/3 embedded from YouTube on 25 October 2011)
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Want to know more?
'Walking with beasts' TV series

Both the BBC, in the UK, and ABC, in Australia, offer more information about the making of the
series.

Wikipedia - Geologic history of Earth
The following Wikipedia pages offer more information about the Piacenzian Age, the Pliocene Epoch,
and the Cenozoic Era.

Wikipedia - Walking with beasts
This Wikipedia page offers more information about the series and companion book.
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Evolution: life in the Calabrian Age (early Pleistocene,
Cenozoic)
'Walking with Beasts' is a dramatization of life in the Cenozoic, focused mainly on the evolution of
mammals. "Broadcast in 2001, it told the story of life on Earth from the death of the dinosaurs to the
dawn of the age of man" (BBC, 20011). The fifth episode ('Sabre Tooth') is centered on the Calabrian
Age. (See also Wikipedia, 20112.)

Time: Calabrian Age (1 million years ago), early
Pleistocene Epoch, in the Cenozoic Era.
Setting: the South-American continent during
the Great American Interchange of fauna north
and south of the newly formed Isthmus of
Panama.
Main species featured in the episode:

Phorusrhacos (identified as terror bird), a
carnivorous giant bird, an ancestor of
modern seriemas.
Smilodon, a carnivorous saber-toothed cat,
a genus nowadays extinct.
Megatherium, an omnivorous giant-sloth, a
genus nowadays extinct.
Macrauchenia, a herbivorous ungulate, a
genus nowadays extinct.
Doedicurus, a herbivorous glyptodont, an
ancestor of modern armadillos.

(Video 1/3 embedded from YouTube on 26 October 2011)

(Video 2/3 embedded from YouTube on 26 October 2011) (Video 3/3 embedded from YouTube on 26 October 2011)
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'Walking with beasts' TV series

Both the BBC, in the UK, and ABC, in Australia, offer more information about the making of
the series.

Wikipedia - Geologic history of Earth
The following Wikipedia pages offer more information about the Calabrian Age, the Pleistocene
Epoch, and the Cenozoic Era.

Wikipedia - Walking with beasts
This Wikipedia page offers more information about the series and companion book.
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Evolution: life in the Tarantian Age (late Pleistocene,
Cenozoic)
'Walking with Beasts' is a dramatization of life in the Cenozoic, focused mainly on the evolution of
mammals. "Broadcast in 2001, it told the story of life on Earth from the death of the dinosaurs to
the dawn of the age of man" (BBC, 20011). The sixth episode ('Mammoth Journey') is centered on
the Tarantian Age. (See also Wikipedia, 20112.)

Time: Tarantian Age (30 thousand years ago), late Pleistocene Epoch, in the Cenozoic Era.
Setting: the North Sea during the last Ice Age, during the seasonal migration of animals to the
Swiss Alps and back.
Main species featured in the episode:

Woolly mammoth, an ancestral relative of elephants, yet a genus nowadays extinct.
Megaloceros, a giant deer, an ancestor of modern deers.
European lion, an ancestor of modern lions.
Woolly rhinoceros, an ancestral relative of modern rhinoceros, yet a genus nowadays extinct.
Cro-Magnon (identified as human), an ancestor of modern humans.
Neanderthal, an ancestral relative of modern humans, yet a genus nowadays extinct.

(Video 1/2 embedded from YouTube on 26 October 2011) (Video 2/2 embedded from YouTube on 26 October 2011)
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Both the BBC, in the UK, and ABC, in Australia, offer more information about the making of
the series.

Wikipedia - Geologic history of Earth
The following Wikipedia pages offer more information about the Tarantian Age, the Pleistocene
Epoch, and the Cenozoic Era.

Wikipedia - Walking with beasts
This Wikipedia page offers more information about the series and companion book.
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Earthquakes, an introduction

(Video by National Geographic, embedded from YouTube on 29 November 2011)
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Tsunamis, an introduction

(Video by National Geographic, embedded from YouTube on 29 November 2011)

Want to know more?
Wikipedia - Tsunami

This Wikipedia page offers extensive information about tsunamis.
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