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Corn crisps' BNI (description)
Perezgonzalez assessed the nutritional balance of corn crisps3

in 20122, as part of a research on the nutritional composition
of snacks in New Zealand. This article provides descriptive
information both about the sample of products under research
(foodBNI) as well as about a hypothetical diet based on those
products (dietBNI).

foodBNI

The distribution of nutritional balance, as shown in illustration 1, covered a wide range of values,
possibly exacerbated by the small number of products under research. The median was located at
BNI 76.98 and the middle 68% of products ranged between BNI 42 (P16) and BNI 121 (P84). There
was a slight positive skewness (mean=78.49, zSkew=0.99), although, given the shape of the
distribution, this may be of little practical importance.

The distribution of nutritional balance varied slightly according to the particular recommended
dietary intakes (RDIs) of reference, although all followed a pattern similar to the one just described.
Even so, this group of products appeared slightly less unbalanced under US's, Australia's and UK's
RDIs than under WHO's RDIs.

Illustration 1: Food's nutritional balance distribution

International RDIs

Scale BNI WHO US/CAN AUS/NZ UK

=0

1

2 1 1 1

2 2 3 1 2

2 1 3 2

1 1 1 1

4 3 4

4 4 1 2 1

2 2 2 2 2

2 2
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2 2 2

2 2

Median 76.98 76.98 65.53 65.53 64.87

SPR 39.45 44.85 37.92 32.97 32.62

P16 41.74 30.94 27.33 37.23 37.92

P84 120.63 120.63 103.16 103.16 103.16

RSkew 4.21 -1.20 -0.28 4.66 5.67

Mean 78.49 74.89 63.44 67.00 66.70

StDev 34.20 38.29 32.37 28.64 28.31

zSkew 0.99 0.56 0.67 1.13 1.33

zKurt -0.17 -0.52 -0.39 -0.03 0.02

Unstandardised small medium large ( Avg.StDev )

effect size4 6 16 26 ( 32 )

Correlations between indexes were high, thus supporting the idea of a common pattern in the
distribution of nutritional balance across international indexes for this particular group of products.

Illustration 2: Correlations (Pearson and Spearman)

r / rho BNI WHO US/CAN AUS/NZ UK

BNI .996 1.000 1.000 .986

WHO .996 .996 .996 .989

US/CAN .998 .997 1.000 .986

AUS/NZ .997 .989 .995 .986

UK .996 .989 .992 .996

dietBNI

As part of a hypothetical diet where all products contributed the same weight of crisps, the resulting
nutritional unbalance would decrease slightly. Such diet would "benefit" more under Australia's and
UK's RDIs (15 and 19 units on the scale, respectively) than under the other RDIs (around 11 units
on the scale).
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Illustration 2: Diet's nutritional balance

Protein Carbs Sugar Fat Sat.fat Fiber Sodium

6.3 61.7 5.2 25.2 11.0 1.9 0.855

International RDIs BNI WHO US/CAN AUS/NZ UK

(diet) 67.36 66.10 52.09 52.36 47.57

(Values per 100g)

Methods
Research approach

Exploratory study for mapping the nutritional balance of corn crisps3 in New Zealand.

Sample

A sample of 15 corn crisp products2, including diverse brands and flavors, and other relevant
categories. Notwithstanding this, the actual products were collected in a convenient manner from
four major national supermarket chains. The final sample covered most of the population of corn
crisp products available at those supermarkets.

Variables

Variables of interest for this research were the following:

Weight contribution of seven nutrients (protein, carbohydrate, sugar, fat, saturated fat, fiber
and sodium) to 100g of a food product.
The Balanced Nutrition Index (BNI) of each food product, as calculated from above variables.
Aggregated information for the sample of products (foodBNI).
Aggregated information about the individual nutrients for the simulation of hypothetical diets
(dietBNI).

Materials & analysis

Relevant data were collated after purchasing the food products or by capturing such information
from producers' websites if this information was available and was deemed reliable. The data were
then assessed using the Balanced Nutrition Index™ (BNI™) technology (see Perezgonzalez, 20111).

SPSS-v18 was used for the computation of variables, including BNI and international indexes, and
for descriptive statistical analyses.

Generalization potential

Although the research sample captured a large proportion of the corn crisp products available at the
time, the resulting sample is still too small as for inferring anything beyond the group of products
here described. It is recommended to collate the data from this group with that of related groups of
products if inferential analyses are intended.

References
1. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21.
2. PEREZGONZALEZ Jose D (2012). Crispy crisps. The Balanced Nutrition Index (ISSN
1177-8849), 2012, issue 7.
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+++ Notes +++
3. Snacks made from extruded corn (thus, not including corn chips).
4. This is the estimated unstandardized effect size for group differences (Cohen's d 
standard deviation and following Cohen's d effect size interpretation. It can be used to ascertain the relative importance
of descriptive data without the need to perform inferential tests.

Want to know more?
BNI analysis of individual corn crisp products

You can access either the BNI™ database or the 'BNI™ journal (2012, issue 7) - Crispy crisps'
for individual nutrition analyses of each food product in the sample.

Wiki of Science - Nutritional balance of corn crisps (introduction)
This Wiki of Science page provides a descriptive summary of the nutritional balance of corn
crisps.

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 appropriate files.

Author

Jose D PEREZGONZALEZ (2012). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).

Other interesting sites

Journal KAI Wiki of Science AviationKnowledge A4art
The Balanced

Nutrition Index

page revision: 2, last edited: 6 Nov 2012, 12:17 (9 seconds ago)

Unless stated otherwise Content of this page is licensed under Creative Commons Attribution-ShareAlike 3.0
License
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Corn crisps' BNI
Perezgonzalez assessed the nutritional balance of corn crisps4 in
20123, as part of a research on the nutritional composition of
snacks in New Zealand.

Corn crisps had, on average, a nutritional unbalance of BNI
67.36-fb, being particularly biased towards deficiency in fiber.
They were also adequate in carbohydrate and sugar, high in fat,
saturated fat and sodium, and low in protein.

Illustration 1: Nutrition information
(corn crisps)

BNI 67.36-fb 0.00

Food, 100g 2012 Ideal

Protein 6.3 24.9

Carbohydrate 61.7 68.6

Sugar 5.2 < 5.2

Fat 25.2 13.9

Saturated fat 11.0 < 5.5

Fiber 1.9 7.5

Sodium 0.855 < 0.499

Kcal 498.8 498.8

kJul 2087.0 2087.0

Illustration 2: Nutritional profile (corn crisps)

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% *

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

International standards

Corn crisps appeared equally unbalanced according to international Recommended Dietary Intakes
(RDIs), slightly less so according to US, Australia and UK standards.
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Illustration 3: Nutritional balance across international RDIs

Corn crisps (dietIndex) 67.36 66.10 52.09 52.36 47.57

Product100g Company BNI WHO US/CAN AUS/NZ UK

Healtheries KidsCare
Corn Tubes nacho

cheese

Vitaco
Health

30.31 21.08 15.93 25.76 28.71

Healtheries KidsCare
Corn Tubes chicken

Vitaco
Health

38.86 29.93 23.66 33.43 37.48

Eta Good Bites Puffs
BBQ

Griffin's 44.00 34.00 30.22 40.22 40.22

Eta Good Bites Puffs
cheddar cheese

Griffin's 46.35 31.72 32.89 42.89 38.27

Eta Good Bites Puffs
sour cream & chives

Griffin's 50.79 40.79 36.10 46.10 46.10

Rashuns cheese & bacon Bluebird 74.57 74.57 59.65 59.65 59.65

Bluebird Biguns mighty
cheese & bacon

Bluebird 76.50 76.50 61.78 61.78 61.78

Bluebird Biguns big
cheese

Bluebird 76.98 76.98 65.53 65.53 65.53

Bluebird Cheezels Bluebird 77.74 77.74 65.67 65.67 65.67

Bluebird Twisties saucy
BBQ

Bluebird 81.31 80.04 67.96 71.67 64.87

Eta Skof Cheesy Balls Griffin's 88.60 88.60 73.58 73.58 73.58

Eta Skof The Big Cheese
cheese & bacon sonics

Griffin's 102.67 102.67 86.73 86.73 86.73

Pams cheesy twists Pams 104.48 104.48 89.66 89.66 89.66

Eta Skof The Big Cheese
cheese burgers

Griffin's 141.18 141.18 120.36 120.36 120.36

Pams burger hoops Pams 143.04 143.04 121.95 121.95 121.95

(Source: Perezgonzalez, 2012a2)

Methods
Research approach

Exploratory study.

Data

The research sample was 15 corn crisp products2, including different brands and flavors, collected in
a convenient manner.

Materials & analysis

Relevant data were collated, then assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 20111). SPSS-v18 was used for the computation of variables, including BNI and
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international indexes, and statistical analyses.

References
1. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21.
2. PEREZGONZALEZ Jose D (2012a). Crispy crisps. The Balanced Nutrition Index (ISSN
1177-8849), 2012, issue 7.
3. PEREZGONZALEZ Jose D (2012b). Nutritional balance of corn crisps (descriptive statistics).
Knowledge (ISSN 2324-1624), 2013, pages 1-4.
+++ Notes +++
4. Snacks made from extruded corn (thus, not including corn chips).

Want to know more?
BNI analysis of individual corn crisp products

You can access either the BNI™ database or the 'BNI™ journal (2012, issue 7) - Crispy crisps'
for individual nutrition analyses of each food product in the sample.

Wiki of Science - Nutritional balance of corn crisps (descriptive statistics)
This Wiki of Science page provides an in-depth descriptive analysis of the nutritional balance
of corn crisps.

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 appropriate files.

Author

Jose D PEREZGONZALEZ (2012). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).

Other interesting sites

Journal KAI Wiki of Science AviationKnowledge A4art
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page revision: 1, last edited: 7 Nov 2012, 10:58 (1 minute ago)
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License
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AMO's SMS
McDonald et al (19971) analyzed how four aircraft maintenance
organizations (AMOs)2 managed safety, with particular emphasis
on current safety management systems and organizational
culture.

A qualitative assessment of the properties of the safety
management system (SMS) of the four AMOs is tabulated in illustration 1. It shows that the four
organizations had distinctive safety management styles as well as different safety cultures.

Organization C appeared as the AMO with the best safety management system, better climate and
most favorable disciplinary actions, although it also had a relatively high level of violations of task
procedures. Organization A and organization B were somewhere in the middle in regards to the
quality of their SMS and cultures. Finally, organization D was the AMO with the worst safety
management system, with safety climate and attitudes slightly lower than the rest, and with a poor
disciplinary culture.

Illustration 1: Elements of safety management across four aircraft maintenance
organizations

SMS elements A B C D

Safety policy Good Basic Strong Ineffective

Safety standards Good Basic Strong Basic

Planning &
documentation

Good Improving Strong Ineffective

Management training Partly effective Inconsistent Effective Ineffective

Auditing Statutory Basic Strong Statutory

Reporting Backlogged Starting Starting Poor

Incident investigation Good Ineffective Strong Absent

Feedback Good Ineffective Strong Poor

Change Good Ineffective Strong Absent

Climate & attitudes A B C D

Safety climate Slightly positive Negative Positive Slightly negative

Safety attitudes Better Better Better Good
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Disciplinary actions3 A B C D

Impartial investigation 53% 35% 62% 28%

Incident discussed 40% 23% 51% 33%

Verbal reprimand 10% 10% 15% 7%

None 3% 4% 0% 3%

Disciplinary hearing 45% 23% 35% 37%

Suspension of license 15% 51% 8% 18%

Suspension of job 19% 9% 3% 13%

Task procedures A B C D

Reported violations 30% 36% 37% 47%

Although little can be generalized from this particular research, the results do describe a situation
were safety management and safety culture did not appear standardized among organizations doing
similar jobs and having similar responsibilities for aviation safety. That is, safety management, at
least at the time of the research, appeared quite variable across organizations. On the other hand,
safety management appeared as quite consistent within each organization, further suggesting that
the quality of both the management system and the safety culture was idiosyncratic to each
organization and permeated all levels in that organization.

Methods
Research approach

Exploratory study.

Data

The research was done in four aircraft maintenance organizations2, including content analysis of
documentation and sampling different groups of people within each organization.

Materials and analysis

Materials included content analysis of relevant documentation, semi-structured interviews with
management personnel, and several surveys filled in by different groups of personnel. The
researchers used a variety of qualitative and quantitative analytical tools to support a final
qualitative assessment of the safety management of the four AMOs.

References
1. McDONALD Nicholas, Siobhan CORRIGAN, Colin DALY & Sam CROMIE (1997). Safety
management systems and safety culture in aircraft maintenance organisations. Safety Science
(ISSN 0925-7535), 2000, volume 34, pages 151-176.
+++ Notes +++
2. Nowadays referred to as MROs, meaning either 'maintenance and repair organizations', or 'maintenance, repair and
overhaul organizations'.
3. Percentages of respondents who expected each particular disciplinary action by the organization as consequence of an
incident or accident. Percentages are mostly estimated from eye-balling a chart, as only a few of those were reported in
the article.
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Want to know more?
FAA - Safety Management System

This FAA website provides more information about safety management systems in aviation.
Wiki of Science - Safety management systems in aviation maintenance (descriptive
statistics)

This Wiki of Science page provides in-depth descriptive analyses of above information, and a
ranking of the overall quality of each organization's management system.

Editors

Jose D PEREZGONZALEZ (2012). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).
nuuckie (2012) ( nuuckie).
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Mixed cereal crisps' BNI
(description)
Perezgonzalez assessed the nutritional balance of
mixed cereal crisps3 in 20122, as part of a research on
the nutritional composition of snacks in New Zealand.
This article provides descriptive information both about
the sample of products under research (foodBNI) as
well as about a hypothetical diet based on those
products (dietBNI).

foodBNI

The distribution of nutritional balance, as shown in illustration 1, was split into two groups, possibly
exacerbated by the small number of products under research. The median was located at BNI 37.91
and the middle 68% of products, due to the distance between the groups, ranged between BNI 31
(P16) and BNI 129 (P84). There was a slight positive skewness (mean=66.26, zSkew=1.66),
although, given the shape of the distribution, this may be of little practical importance.

The distribution of nutritional balance varied slightly according to the particular recommended
dietary intakes (RDIs) of reference, although all followed a pattern similar to the one just described.
Even so, this group of products appeared slightly less unbalanced under US's, Australia's and,
especially, UK's RDIs than under WHO's RDIs.

Illustration 1: Food's nutritional balance distribution

International RDIs

Scale BNI WHO US/CAN AUS/NZ UK

=0

2

1 5 7 7 6

7 3 2 3

1 1
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3 3

3 3 3

1 1

1

1 1

Median 37.91 35.11 28.19 29.73 20.28

SPR 49.05 52.88 45.63 41.15 46.34

P16 31.24 23.58 19.81 28.77 18.39

P84 129.34 129.34 111.07 111.07 111.07

RSkew 42.38 41.35 37.25 40.19 44.45

Mean 66.26 62.91 52.90 56.58 50.16

StDev 49.40 51.84 45.36 42.70 47.16

zSkew 1.66 1.61 1.64 1.69 1.65

zKurt -0.77 -0.81 -0.80 -0.74 -0.82

Unstandardized small medium large ( Avg.StDev )

effect size4 9 24 38 ( 47 )

Correlations between indexes were high, thus supporting the idea of a common pattern in the
distribution of nutritional balance across international indexes for this particular group of products.

Illustration 2: Correlations (Pearson and Spearman)

r / rho BNI WHO US/CAN AUS/NZ UK

BNI .918 .951 .813 .736

WHO .998 .978 .637 .566

US/CAN .999 .999 .676 .621

AUS/NZ .998 .994 .997 .978

UK .996 .990 .994 .999
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dietBNI

As part of a hypothetical diet where all products contributed the same weight of crisps, the resulting
nutritional unbalance would remain practically the same, so that there is no apparent benefit of
eating such a varied diet over the average mixed cereal crisp.

Illustration 3: Diet's nutritional balance

Protein Carbs Sugar Fat Sat.fat Fiber Sodium

5.8 53.7 5.5 25.7 8.3 2.6 0.765

International RDIs BNI WHO US/CAN AUS/NZ UK

(diet) 68.14 66.41 53.57 53.94 47.38

(Values per 100g)

Methods
Research approach

Exploratory study for mapping the nutritional balance of mixed cereal crisps3 in New Zealand.

Sample

A sample of 13 mixed cereal crisp products, including diverse brands and flavors, and other relevant
categories (see Perezgonzalez, 20122). Notwithstanding this, the actual products were collected in a
convenient manner from four major national supermarket chains. The final sample covered most of
the population of mixed cereal crisp products available at those supermarkets.

Variables

Variables of interest for this research were the following:

Weight contribution of seven nutrients (protein, carbohydrate, sugar, fat, saturated fat, fiber
and sodium) to 100g of a food product.
The Balanced Nutrition Index (BNI) of each food product, as calculated from above variables.
Aggregated information for the sample of products (foodBNI).
Aggregated information about the individual nutrients for the simulation of hypothetical diets
(dietBNI).

Materials & analysis

Relevant data were collated after purchasing the food products or by capturing such information
from producers' websites if this information was available and was deemed reliable. The data were
then assessed using the Balanced Nutrition Index™ (BNI™) technology (see Perezgonzalez, 20111).

SPSS-v18 was used for the computation of variables, including BNI and international indexes, and
for descriptive statistical analyses.

Generalization potential

Although the research sample captured a large proportion of the mixed cereal crisp products
available at the time, the resulting sample is still too small as for inferring anything beyond the
group of products here described. It is recommended to collate the data from this group with that of
related groups of products if inferential analyses are intended.
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References
1. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21.
2. PEREZGONZALEZ Jose D (2012). Crispy crisps. The Balanced Nutrition Index (ISSN
1177-8849), 2012, issue 7.
+++ Notes +++
3. Snacks made from a mix of two or more extruded cereals, or cereals and potato flour.
4. This is the estimated unstandardized effect size for group differences (Cohen's d 
standard deviation and following Cohen's d effect size interpretation. It can be used to ascertain the relative importance
of descriptive data without the need to perform inferential tests.

Want to know more?
BNI analysis of individual mixed cereal crisp products

You can access either the BNI™ database or the 'BNI™ journal (2012, issue 7) - Crispy crisps'
for individual nutrition analyses of each food product in the sample.

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 appropriate files.

Wiki of Science - Nutritional balance of mixed cereal crisps (introduction)
This Wiki of Science page provides an introductory descriptive analysis of the nutritional
balance of mixed cereal crisps.
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Palmerston North 4442, New Zealand. ( JDPerezgonzalez).

Other interesting sites

Journal KAI Wiki of Science AviationKnowledge A4art
The Balanced

Nutrition Index

page revision: 3, last edited: 15 Nov 2012, 13:17 (26 seconds ago)

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

Wiki of Science: 20130118 - Nutritional balance of mixed cereal crisps (descriptive statistics) - 2012



Fold

Table of Contents

Mixed cereal crisps' BNI
International standards

Methods
Research approach
Data
Materials & analysis

Site: Wiki of Science at http://wikiofscience.wikidot.com
Source page: 20130119 - Nutritional balance of mixed cereal crisps - 2012 at

http://wikiofscience.wikidot.com/print:20130119-bni-mixed-cereal-crisps-perezgonzalez2012

20130119 - Nutritional balance of mixed cereal crisps -
2012

[Data] [<Normal page] [PEREZGONZALEZ Jose D (2012). Nutritional balance of mixed cereal crisps. Knowledge (ISSN
2324-1624), 2013, pages 15-17.]

Mixed cereal crisps' BNI
Perezgonzalez assessed the nutritional balance of mixed cereal
crisps4 in 20123, as part of a research on the nutritional
composition of snacks in New Zealand.

Mixed cereal crisps had, on average, a nutritional unbalance of
BNI 68.14f, being particularly biased towards excess of fat. They
were also adequate in carbohydrate and sugar, high in saturated
fat and sodium, and low in protein and fiber.

Illustration 1: Nutrition information
(mixed cereal crisps)

BNI 68.14f 0.00

Food, 100g 2012 Ideal

Protein 5.8 23.5

Carbohydrate 53.7 64.5

Sugar 5.5 < 5.5

Fat 25.7 13.0

Saturated fat 8.3 < 5.2

Fiber 2.6 7.0

Sodium 0.765 < 0.469

Kcal 469.3 469.3

kJul 1963.6 1963.6

Illustration 2: Nutritional profile (mixed cereal
crisps)

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 (*)

International standards

Mixed cereal crisps appeared equally unbalanced according to international Recommended Dietary
Intakes (RDIs), slightly less so according to US, Australia and, especially, UK standards.
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Illustration 3: Nutritional balance across international RDIs

Mixed cereals crisps (dietIndex) 68.14 66.41 53.57 53.94 47.38

Product100g Company BNI WHO US/CAN AUS/NZ UK

Grain Waves smoky BBQ Bluebird 29.32 25.88 18.98 29.58 18.98

Grain Waves 7 Grains &
Seeds chilli & lime

Bluebird 31.08 28.01 21.81 28.16 18.37

Grain Waves 7 Grains &
Seeds creamy herbs &

garli
Bluebird 31.75 28.75 22.46 28.72 18.45

Healtheries KidsCare
Potato Stix roast potato

Vitaco
Health

32.39 20.99 19.43 29.73 24.43

Healtheries KidsCare
Potato Stix chicken

Vitaco
Health

34.32 22.85 21.01 31.33 26.29

Grain Waves honey &
mustard

Bluebird 37.52 34.72 28.19 29.19 18.58

Grain Waves sour cream
& chives

Bluebird 37.91 35.11 27.47 28.96 18.35

Grain Waves salsa Bluebird 38.35 35.55 29.02 29.63 19.02

Grain Waves golden
cheddar

Bluebird 43.13 40.33 29.95 30.89 20.28

Eta Skof Tripods tasty
cheese

Griffin's 128.13 128.13 110.17 110.17 110.17

Eta Skof Tripods BBQ Griffin's 128.61 128.61 110.39 110.39 110.39

Eta Skof Tripods chicken Griffin's 129.57 129.57 111.29 111.29 111.29

Eta Skof Tripods salt &
vinegar

Griffin's 159.31 159.31 137.51 137.51 137.51

(Source: Perezgonzalez, 2012a2)

Methods
Research approach

Exploratory study.

Data

The research sample were 13 mixed cereal crisp products, including different brands and flavors,
collected in a convenient manner (see Perezgonzalez, 2012a2).

Materials & analysis

Relevant data were collated, then assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 20111). SPSS-v18 was used for the computation of variables, including BNI and
international indexes, and statistical analyses.
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References
1. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21.
2. PEREZGONZALEZ Jose D (2012a). Crispy crisps. The Balanced Nutrition Index (ISSN
1177-8849), 2012, issue 7.
3. PEREZGONZALEZ Jose D (2012b). Nutritional balance of mixed cereal crisps (descriptive
statistics). Knowledge (ISSN 2324-1624), 2013, pages 11-14.
+++ Notes +++
4. Snacks made from a mix of two or more extruded cereals, or cereals and potato flour.

Want to know more?
BNI analysis of individual mixed cereal crisp products

You can access either the BNI™ database or the 'BNI™ journal (2012, issue 7) - Crispy crisps'
for individual nutrition analyses of each food product in the sample.

Wiki of Science - Nutritional balance of mixed cereal crisps (descriptive statistics)
This Wiki of Science page provides an in-depth descriptive analysis of the nutritional balance
of mixed cereal crisps.

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 appropriate files.

Author

Jose D PEREZGONZALEZ (2012). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).
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License
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AMO's SMS
McDonald et al analyzed the safety management systems of
four aircraft maintenance organizations (AMOs)3 in 19972. This
article presents newly re-worked descriptive results about that
research.

Illustration 1 tabulates the main results so that each AMO
(columns) gets ranked within each safety variable (rows).
Rankings are in ascending order, with poor performance
attracting lower rankings (eg, 1 or -4) and good performance
attracting higher rankings (eg, 4 or -1). This procedure allows for adding up each organization's
ranking at the bottom of the table to gain an appreciation of how good the organization is overall.
The procedure also allows for setting an ordinal effect size of approximately 15 units on the
resulting scale as a big effect size5.

Illustration 1 shows that there were sensible differences in safety management styles among the
four organizations. Organization C, the best organization in the group, achieved position 43 on the
scale (out of 50). At a sensible distance (15 units on the scale) was organization A in position 28,
followed by organization B, also at a relatively sensible distance (12 units on the scale), in position
16. Organization D, the worst organization in the group, achieved position 10, only slightly lower (6
units on the scale) than organization D .

Illustration 1: Elements of safety management across four aircraft maintenance
organizations

SMS elements A B C D

Safety policy 3, Good 2, Basic 4, Strong 1, Ineffective

Safety standards 2, Good 1, Basic 3, Strong 1, Basic

Planning &
documentation

3, Good 2, Improving 4, Strong 1, Ineffective

Management training
2, Partly
effective

1,
Inconsistent

3,
Effective

1, Ineffective

Auditing 1, Statutory 2, Basic 3, Strong 1, Statutory

Reporting 3, Backlogged 1, Starting
1,
Starting

2, Poor

Incident investigation 3, Good 2, Ineffective 4, Strong 1, Absent

Feedback 3, Good 2, Ineffective 4, Strong 1, Poor

Change 3, Good 2, Ineffective 4, Strong 1, Absent

( SMS quality ) ( 23 ) ( 15 ) ( 30 ) ( 10 )
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Climate & attitudes A B C D

Safety climate
3, Slightly
positive

1, Negative 4, Positive
2, Slightly
negative

Safety attitudes 2, Better 2, Better 2, Better 1, Good

( safety climate ) ( 5 ) ( 3 ) ( 6 ) ( 3 )

Disciplinary actions4 A B C D

Impartial investigation 3, 53% 2, 35% 4, 62% 1, 28%

Incident discussed 3, 40% 1, 23% 4, 51% 2, =33%

Verbal reprimand -2, 10% -2, 10% -3, 15% -1, 7%

None -3, 3% -4, 4% -1, 0% -2, 3%

Disciplinary hearing -4, 45% -1, 23% -2, 35% -3, =37%

Suspension of license -2, =15% -4, =51% -1, 8% -3, 18%

Suspension of job -4, =19% -2, 9% -1, 3% -3, 13%

Disciplinary culture

( positive discipline ) ( 6 ) ( 3 ) ( 8 ) ( 3 )

( negative discipline ) ( -15 ) ( -13 ) ( -8 ) ( -12 )

Task procedures A B C D

Reported violations -1, =30% -2, =36% -3, =37% -4, =47%

( behavior ) ( -1 ) ( -2 ) ( -3 ) ( -4 )

SMS & culture (0-50) 28 16 43 10

Ordinal small medium large
( Prototype

diff. )

effect size5 5 10 15 ( 16 )

Illustration 2 summarizes the correlations found between above groups of safety elements. In order
to facilitate interpretation of the results, all ranks were transformed into positive values.

Illustration 2: Correlations (Spearman)

rho SMS Climate +Discipline -Discipline

Climate .949

+Discipline .949 1.000

-Discipline -.200 -.316 -.316

-Behavior -.400 -.211 -.211 -.800

As illustration 2 shows, there were high and positive ranked correlations6 between SMS,
organizational climate, and positive discipline, which suggest that better safety management
systems went together with better climate and more constructive disciplinary cultures (and
viceversa) among these four organizations. Smaller and negative correlations appeared between
above groups of variables and negative disciplinary expectations and violations, which also hint to
relationships between better SMS, climates and constructive cultures and lower rates of negative
disciplinary expectations and lower reported violations. Notwithstanding this, there was also a
relatively high and negative correlation between preference for punitive disciplinary actions and the
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amount of reported violations.

Although little can be generalized from this particular research, above results describe a situation
were safety management and safety culture did not appear standardized among similar
organizations doing similar jobs and having similar responsibilities for aviation safety. Safety
management and safety culture appeared as quite variable, with little cross-over across
organizations, at least at the time of the research.

On the other hand, safety management and safety culture also appeared as quite consistent within
each organization, further suggesting that the quality of the management system and the safety
culture was idiosyncratic to each organization, was coherent within it, and permeated all levels in
that organization.

Methods
Research approach

Exploratory study of the safety management systems of aircraft maintenance organizations3.

Design

Case study, where most information obtained during the research was compiled to provide a
snapshot of the management style of four AMOs.

Sample

The ultimate sample was the four organizations, once all results were compiled according to
provenance. Nonetheless, information for that sample was obtained by researching several
populations and subsamples within each organization, each informing about different aspects of
safety management at different organizational levels. The sample and subsamples were, thus, the
following:

An overall sample of four AMOs, selected in a convenient manner among European
organizations.
The population of four 'Maintenance Exposition Documents' (MOEs), the required formal
documentation depicting maintenance roles and responsibilities, maintenance procedures and
quality systems.
A sample of 33 maintenance and safety managers (including CEOs, production and quality
managers, auditors and training personnel), selected in a convenient manner across all four
organizations, who were interviewed about safety management.
622 participants, spanning from managers to technicians, selected in a convenient manner
across all four organizations, who filled in a survey about safety attitudes and safety climate.
286 technicians selected in a convenient manner across all four organizations, who filled in a
questionnaire about the use of official maintenance procedures in the job.

Materials

Content analysis of documentation.
Semi-structured interviews with management personnel.
Questionnaires, using a combination of dichotomous and Likert-like scales, as well as
open-ended questions.

Overall, there is no much information about the validity and reliability of the different tools and
procedures used. There are indications of face-validation for the results derived from content
analysis as well as for sections of the surveys. The authors also went into some detail explaining
how they adapted the safety and climate survey developed by Isla Diaz and Diaz Cabrera (19971).
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Overall, however, there is not much guarantee of proper validation or reliability assessment of the
tools and procedures used.

Data analysis

Qualitative analysis (content analysis of documentation and interviews).
Quantitative analyses, namely frequency percentages and inferential analyses (ANOVAs and
chi-square)7.

To above analyses carried out by the authors, the following analyses were introduced anew here:

Ranking of the AMO's according to perceived quality in all important variables.
Setting up of appropriate ordinal (unstandardized) effect sizes for interpretation purposes.

Generalization potential

This research has little generalization potential. The sample of AMOs is too small for carrying out
inferential analyses, and little is known about the quality of the tools and procedures used. The
convenient approach to sampling and tool selection, coupled with results which show rather
idiosyncratic safety management styles within each organization, also limit generalization.

References
1. ISLA DIAZ Rosa & Dolores DIAZ CABRERA (1997). Safety climate and attitude as evaluation
measures of organizational safety. Accident Analysis & Prevention (ISSN 0001-4575), 1997, volume
29, issue 5, pages 643–650.
2. McDONALD Nicholas, Siobhan CORRIGAN, Colin DALY & Sam CROMIE (1997). Safety
management systems and safety culture in aircraft maintenance organisations. Safety Science
(ISSN 0925-7535), 2000, volume 34, pages 151-176.
+++ Notes +++
3. Nowadays referred to as MROs, meaning 'maintenance and repair organizations', or 'maintenance, repair and overhaul
organizations'.
4. Percentages of respondents who expected each particular disciplinary action from the organization as a response to an
incident or accident. Percentages are mostly estimated from eye-balling a chart, as only a few of those were reported in
the article.
5. For ranking purposes, a prototypical 'very poor SMS' can be defined as that with scores of 1 in all positive elements and
scores of -4, or -3 or -2 when those are the top ranks in the variable, in all negative elements, which results in an added
total of -10. Equally, a prototypical 'poor SMS' can be defined as that with scores of 2, or 1.5 when there are ties, in all
positive elements and scores of -3, or -2 when there are ties, in all negative elements, which results in an added total of
6. (A similar procedure would also inform about prototypical 'good SMS' and 'very good SMS'.) The difference between
adjacent prototypical SMS is about 16 units on the scale (15 units, for convenience). Given the multiplicity of variables
and the complexity of safety management in aviation, moving up from one prototypical SMS to the next can be considered
a big improvement (and viceversa). Thus, 15 units on the scale can be considered as a big effect size. In consequence, 10
units and 5 units can be considered as medium and small ordinal effect sizes, respectively. (The final scores are on a
scale running between -10 and 40; however, in order to easy interpretation, this has been transformed into a positive
scale running between 0 and 50.)
6. Given that the group comprised only four organizations, it was not possible to ascertain statistically the linearity of the
correlations. Thus, a non-parametric approach was chosen for description purposes.
7. The original article did not provide information regarding the adequacy of doing such inferential analyses, though.

Want to know more?
FAA - Safety Management System

This FAA website provides more information about safety management systems in aviation.
Wiki of Science - Safety management systems in aviation maintenance (introduction)

This Wiki of Science page is an accompanying introduction to above article.

Author

Jose D PEREZGONZALEZ (2012). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).
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Wheat crisps' BNI (description)
Perezgonzalez assessed the nutritional balance of wheat
crisps3 in 20122, as part of a research on the nutritional
composition of snacks in New Zealand. This article provides
descriptive information both about the sample of products
under research (foodBNI) as well as about a hypothetical
diet based on those products (dietBNI).

foodBNI

The distribution of nutritional balance, as shown in illustration 1, was rather flat, due to the small
number of products under research. The median was located at BNI 86.69 and the middle 68% of
products ranged between BNI 61 (P16) and BNI 98 (P84). There was a slight negative skewness
(mean=81.94, zSkew=-0.84), although, given the size of the sample and the shape of the
distribution, this may be of little practical importance.

The distribution of nutritional balance varied slightly according to the particular recommended
dietary intakes (RDIs) of reference, although all followed a pattern similar to the one just described.
Even so, this group of products appeared slightly less unbalanced under UK's, Australia's and,
especially, US's RDIs than under WHO's RDIs.

Illustration 1: Food's nutritional balance distribution

International RDIs

Scale BNI WHO US/CAN AUS/NZ UK

=0

1

1 2 1 2 2

1 1

1 1 1 2

2 1 2 2 1

2 2 1 1
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Median 86.69 83.06 72.49 79.04 78.04

SPR 18.44 22.37 18.79 19.16 18.36

P16 60.76 52.90 46.40 53.86 53.46

P84 97.63 97.63 83.98 92.17 90.17

RSkew -7.50 -7.80 -7.30 -6.03 -6.23

Mean 81.94 78.08 68.38 75.26 73.71

StDev 14.98 18.55 15.35 15.75 15.52

zSkew -0.84 -0.68 -0.82 -0.64 -0.66

zKurt -0.66 -0.87 -0.61 -0.84 -0.98

Unstandardized small medium large ( Avg.StDev )

effect size4 3 8 13 ( 16 )

Correlations between indexes were high, thus supporting the idea of a common pattern in the
distribution of nutritional balance across international indexes for this particular group of products.

Illustration 2: Correlations (Pearson and Spearman)

r / rho BNI WHO US/CAN AUS/NZ UK

BNI .943 .943 .943 .943

WHO .991 1.000 1.000 1.000

US/CAN .988 .997 1.000 1.000

AUS/NZ .991 1.000 .997 1.000

UK .992 .997 .988 .997

dietBNI

As part of a hypothetical diet where all products contributed the same weight of crisps, the resulting
nutritional unbalance would remain practically the same for most indexes, although WHO's index
improves moderately and US's index improves slightly in comparison to the average food product
(when attending to the unstandardized effect size for this group).
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Illustration 3: Diet's nutritional balance

Protein Carbs Sugar Fat Sat.fat Fiber Sodium

9.5 65.6 3.7 15.6 5.7 0.0 1.352

International RDIs BNI WHO US/CAN AUS/NZ UK

(diet) 80.34 71.29 64.80 74.80 72.80

(Values per 100g)

Methods
Research approach

Exploratory study for mapping the nutritional balance of wheat crisps3 in New Zealand.

Sample

A sample of 6 wheat crisp products, including diverse brands and flavors, and other relevant
categories (see Perezgonzalez, 20122). Notwithstanding this, the actual products were collected in a
convenient manner from four major national supermarket chains. The final sample covered most of
the population of wheat crisp products available at those supermarkets.

Variables

Variables of interest for this research were the following:

Weight contribution of seven nutrients (protein, carbohydrate, sugar, fat, saturated fat, fiber
and sodium) to 100g of a food product.
The Balanced Nutrition Index (BNI) of each food product, as calculated from above variables.
Aggregated information for the sample of products (foodBNI).
Aggregated information about the individual nutrients for the simulation of hypothetical diets
(dietBNI).

Materials & analysis

Relevant data were collated after purchasing the food products or by capturing such information
from producers' websites if this information was available and was deemed reliable. The data were
then assessed using the Balanced Nutrition Index™ (BNI™) technology (see Perezgonzalez, 20111).

SPSS-v18 was used for the computation of variables, including BNI and international indexes, and
for descriptive statistical analyses.

Generalization potential

Although the research sample captured a large proportion of the wheat crisp products available at
the time, the resulting sample is still too small as for inferring anything beyond the group of
products here described. It is recommended to collate the data from this group with that of related
groups of products if inferential analyses are intended.

References
1. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21.
2. PEREZGONZALEZ Jose D (2012). Crispy crisps. The Balanced Nutrition Index (ISSN
1177-8849), 2012, issue 7.
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+++ Notes +++
3. Snacks made from extruded wheat.
4. This is the estimated unstandardized effect size for group differences (Cohen's d 
standard deviation and following Cohen's d effect size interpretation. It can be used to ascertain the relative importance
of descriptive data without the need to perform inferential tests.

Want to know more?
BNI analysis of individual mixed cereal crisp products

You can access either the BNI™ database or the 'BNI™ journal (2012, issue 7) - Crispy crisps'
for individual nutrition analyses of each food product in the sample.

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 appropriate files.

Wiki of Science - Nutritional balance of wheat crisps (introduction)
This Wiki of Science page provides an introductory descriptive analysis of the nutritional
balance of wheat crisps.

Author

Jose D PEREZGONZALEZ (2012). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).
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License
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Wheat crisps' BNI
Perezgonzalez assessed the nutritional balance of wheat crisps4 in
20123, as part of a research on the nutritional composition of
snacks in New Zealand.

Wheat crisps had, on average, a nutritional unbalance of BNI
80.34na, being particularly biased towards excess of sodium. They
were also adequate in carbohydrate, and sugar, high in fat and
saturated fat, and low in protein and fiber.

Illustration 1: Nutrition information
(wheat crisps)

BNI 80.34na 0.00

Food, 100g 2012 Ideal

Protein 9.5 22.0

Carbohydrate 65.6 60.6

Sugar 3.7 < 3.7

Fat 15.6 12.2

Saturated fat 5.7 < 4.9

Fiber 0.0 6.6

Sodium 1.352 < 0.441

Kcal 440.8 440.8

kJul 1844.3 1844.3

Illustration 2: Nutritional profile (wheat crisps)

60% *

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% *

70% *

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

Wheat crisps appeared less unbalanced according to international Recommended Dietary Intakes
(RDIs), slightly less so according to US' standards.

Illustration 3: Nutritional balance across international RDIs

Wheat crisps (dietIndex) 80.34 71.29 64.80 74.80 72.80

Product100g Company BNI WHO US/CAN AUS/NZ UK

Lavosh black & white
sesame seed

180 Degrees 59.84 52.00 45.22 53.05 53.05

Lavosh garlic & linseed 180 Degrees 67.54 59.50 55.04 59.78 56.48

Eta Skof Munchos cheese &
onion

Griffin's 86.62 86.62 75.85 81.70 79.70

Lavosh sea salt & olive oil 180 Degrees 86.76 79.50 69.13 76.39 76.39

Eta Skof Munchos spicy
tomato

Griffin's 92.57 92.57 80.62 87.87 85.87

Krispa Corn Chips chicken Krispa 98.31 98.31 84.44 92.75 90.75

(Source: Perezgonzalez, 2012a2)

Methods
Research approach

Exploratory study.

Data

The research sample comprised 6 wheat crisp products2, including different brands and flavors,
collected in a convenient manner.

Materials & analysis

Relevant data were collated, then assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 20111). SPSS-v18 was used for the computation of variables, including BNI and
international indexes, and statistical analyses.

References

1. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21.
2. PEREZGONZALEZ Jose D (2012a). Crispy crisps. The Balanced Nutrition Index (ISSN
1177-8849), 2012, issue 7.
3. PEREZGONZALEZ Jose D (2012). Nutritional balance of wheat crisps (descriptive statistics).
Knowledge (ISSN 2324-1624), 2013, pages 22-25.
+++ Notes +++
4. Snacks made from extruded wheat.
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Want to know more?
BNI analysis of individual wheat crisp products

You can access either the BNI™ database or the 'BNI™ journal (2012, issue 7) - Crispy crisps'
for individual nutrition analyses of each food product in the sample.

Wiki of Science - Nutritional balance of wheat crisps (descriptive statistics)
This Wiki of Science page provides an in-depth descriptive analysis of the nutritional balance
of wheat crisps.

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 appropriate files.

Author

Jose D PEREZGONZALEZ (2012). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).
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Understanding food labels
Roberto et al carried out a research on consumers' understanding of food
labels in 20111. They compared how well participants understood
nutritional information when giving them an industry-generated label
system ('Facts Up Front'), a government-generated label system ('Traffic
Light'), and no nutritional label (control group). They also compared the
effects of a short version of each label system (which included information
about energy, saturated fat, sodium and sugar content) against a longer version of the same (which included
above information plus protein and fiber).

Illustration 1 shows the results obtained by Roberto et al within a standardized table. The top of the table
shows percentage of correct answers to a series of pair-comparisons of food products (quizzes); the bottom of
the table shows subjective assessments and preferences regarding nutritional labels, originally measured on
Likert-scales but here transformed to 0-100 scales.

Illustration 1: Understanding and assessment of food labels

5% 15% 25% 35% 45% 55% 65% 75% 85% 95%

Energy
quiz

Control
Facts,
Traffic

Traffic+,
Facts+

Sat fat
quiz

Control
Facts,
Facts+

Traffic Traffic+

Sugar
quiz

Control,
Facts+

Facts Traffic Traffic+

Sodium
quiz

Control
Facts,
Facts+

Traffic,
Traffic+

Fiber
quiz

Control,
Traffic

Facts Facts+ Traffic+

Protein
quiz

Control
Traffic,
Facts,
Facts+

Traffic+

Easy
label

Facts+
Facts,
Traffic

Control,
Traffic+

Trim
label*

Facts+
Control,
Traffic+,
Traffic

Facts

Clear
label*

Facts+

Control,
Facts,

Traffic+,
Traffic

(Top variables represent approximate percentage of correct answers; bottom variables represent approximate subjective
evaluations on Likert scales standardized to a 0-100 scale; (*) these variables have been reversed.)

As illustration 1 shows, participants on the extended version of the 'Traffic Light' label system ('Traffic+')
scored highest in most nutrition quizzes, followed by participants on the short version of the same label
system. Furthermore, although participants on the 'Facts Up Front' label system scored lower than those on
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the 'Traffic Light' label system, they still scored higher than participants in the control group. Overall, the
results showed that any of the two label systems were better than no label, and that 'Traffic Light' labels,
namely the extended version, outperformed 'Facts Up Front' labels when doing an objective assessment of
nutrition information.

Regarding the subjective assessment of each type of label (see bottom part of illustration 1), participants
considered 'Traffic Light' labels to be most understandable and least confusing, with low levels of cluttered
information. The short version of the 'Facts Up Front' labels were also considered equally understandable and
with the least cluttered information. The extended version of the 'Facts Up Front' labels ('Facts+'), however,
were deemed the least understandable, the one requiring the most time and effort, and the most confusing of
all labels. (Interestingly, the control group was shown the same versions of 'Facts+' labels for this part of the
research, and they assessed the labels as being quite understandable and 'user-friendly'!)

Methods
Research approach

Exploratory study of consumers' understanding of two types of food labels.

Data

Stratified convenient sample of 703 consumers who normally participate in online surveys for a reward.
Participants were randomly allocated to one of five experimental groups: Control (no food labels given),
Traffic ('Traffic Light' labels, short version), Traffic+ ('Traffic Light' labels, extended version), Facts ('Facts Up
Front' labels, short version), and Facts+ ('Facts Up Front' labels, extended version).

Data analysis

One-way ANOVA with post hoc Tukey tests, with Bonferroni correction for some of the tests. SPSS-v18 was
used for statistical analyses.

References
1. ROBERTO Christina A, Marie A BRAGG, Marlene B SCHWARTZ, Marissa J SEAMANS, Aviva
MUSICUS, Nicole NOVAK & Kelly D BROWNELL (2011). Facts Up Front versus Traffic Light food labels. A
randomized controlled trial. American Journal of Preventive Medicine (ISSN 0749-3797), 2012, volume 43,
number 2, pages 134-141.

Want to know more?
Roberto et al's article

This is the original article, which also describes other variables and provides full descriptive and
inferential statistics.

Editor

Jose D PEREZGONZALEZ (2012). Massey University, Turitea Campus, Private Bag 11-222, Palmerston
North 4442, New Zealand. ( JDPerezgonzalez).
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Tapioca crisps' BNI (description)
Perezgonzalez assessed the nutritional balance of tapioca
crisps3 in 20122, as part of a research on the nutritional
composition of snacks in New Zealand. This article provides
descriptive information both about the sample of products
under research (foodBNI) as well as about a hypothetical
diet based on those products (dietBNI).

foodBNI

The distribution of nutritional balance, as shown in illustration 1, was rather flat, due to the small
number of products under research. The median was located at BNI 88.82 and the middle 68% of
products ranged between BNI 82 (P16) and BNI 111 (P84).

The distribution of nutritional balance varied slightly according to the particular recommended
dietary intakes (RDIs) of reference, although all followed a pattern similar to the one just described.
Even so, this group of products appeared less unbalanced under Australia's, UK's and, especially,
US' RDIs than under WHO's RDIs.

Illustration 1: Food's nutritional balance distribution

International RDIs

Scale BNI WHO US/CAN AUS/NZ UK

=0

>0

3 1 1

1 3 3

3 3 2

1 1 2 2

1 1

1 1
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Median 88.82 88.82 71.32 77.94 77.94

SPR 14.72 14.72 10.11 13.27 13.27

P16 82.00 82.00 65.42 68.02 68.02

P84 111.44 111.44 85.64 94.56 94.56

RSkew 7.90 7.90 4.21 3.35 3.35

Mean 93.70 93.70 74.34 80.43 80.43

StDev 13.21 13.21 9.12 10.96 10.96

zSkew 0.84 0.84 0.65 0.48 0.48

zKurt -1.05 -1.05 -1.20 -0.93 -0.93

Unstandardized small medium large ( Avg.StDev )

effect size4 2 6 9 ( 11 )

Correlations between indexes were high, thus supporting the idea of a common pattern in the
distribution of nutritional balance across international indexes for this particular group of products.

Illustration 2: Correlations (Pearson and Spearman)

r / rho BNI WHO US/CAN AUS/NZ UK

BNI 1.000 .943 .943 .943

WHO 1.000 .943 .943 .943

US/CAN .990 .990 .886 .886

AUS/NZ .980 .980 .962 1.000

UK .980 .980 .962 1.000

dietBNI

As part of a hypothetical diet where all products contributed the same weight of crisps, the resulting
nutritional unbalance would remain practically the same, so that there is no apparent benefit of
eating such a varied diet over the average tapioca crisp.

Illustration 3: Diet's nutritional balance

Protein Carbs Sugar Fat Sat.fat Fiber Sodium

1.4 57.4 10.1 22.5 4.1 0.0 1204.5

International RDIs BNI WHO US/CAN AUS/NZ UK

(diet) 92.75 92.75 74.90 79.81 79.81
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(Values per 100g)

Methods
Research approach

Exploratory study for mapping the nutritional balance of tapioca crisps3 in New Zealand.

Sample

A sample of 6 tapioca crisp products, including diverse brands and flavors, and other relevant
categories (see Perezgonzalez, 20122). Notwithstanding this, the actual products were collected in a
convenient manner from four major national supermarket chains. The final sample covered most of
the population of tapioca crisp products available at those supermarkets.

Variables

Variables of interest for this research were the following:

Weight contribution of seven nutrients (protein, carbohydrate, sugar, fat, saturated fat, fiber
and sodium) to 100g of a food product.
The Balanced Nutrition Index (BNI) of each food product, as calculated from above variables.
Aggregated information for the sample of products (foodBNI).
Aggregated information about the individual nutrients for the simulation of hypothetical diets
(dietBNI).

Materials & analysis

Relevant data were collated after purchasing the food products or by capturing such information
from producers' websites if this information was available and was deemed reliable. The data were
then assessed using the Balanced Nutrition Index™ (BNI™) technology (see Perezgonzalez, 20111).

SPSS-v18 was used for the computation of variables, including BNI and international indexes, and
for descriptive statistical analyses.

Generalization potential

Although the research sample captured a large proportion of the tapioca crisp products available at
the time, the resulting sample is still too small as for inferring anything beyond the group of
products here described. It is recommended to collate the data from this group with that of related
groups of products if inferential analyses are intended.

References
1. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21.
2. PEREZGONZALEZ Jose D (2012). Crispy crisps. The Balanced Nutrition Index (ISSN
1177-8849), 2012, issue 7.
+++ Notes +++
3. Snacks made from tapioca and/or cassava flour.
4. This is the estimated unstandardized effect size for group differences (Cohen's d 
standard deviation and following Cohen's d effect size interpretation. It can be used to ascertain the relative importance
of descriptive data without the need to perform inferential tests.
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Want to know more?
BNI analysis of individual tapioca crisp products

You can access either the BNI™ database or the 'BNI™ journal (2012, issue 7) - Crispy crisps'
for individual nutrition analyses of each food product in the sample.

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 appropriate files.

Wiki of Science - Nutritional balance of tapioca crisps (introduction)
This Wiki of Science page provides an introductory descriptive analysis of the nutritional
balance of tapioca crisps.

Author

Jose D PEREZGONZALEZ (2012). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).

Other interesting sites

Journal KAI Wiki of Science AviationKnowledge A4art
The Balanced

Nutrition Index

page revision: 1, last edited: 10 Dec 2012, 08:44 (10 seconds ago)

Unless stated otherwise Content of this page is licensed under Creative Commons Attribution-ShareAlike 3.0
License
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Tapioca crisps' BNI
Perezgonzalez assessed the nutritional balance of tapioca crisps4

in 20123, as part of a research on the nutritional composition of
snacks in New Zealand.
Tapioca crisps had, on average, a nutritional unbalance of BNI
92.75na, being particularly biased towards excess of sodium. They
were also adequate in carbohydrate, sugar and saturated fat, high
in fat, and low in protein and fiber.

Illustration 1: Nutrition information
(tapioca crisps)

BNI 92.75na 0.00

Food, 100g 2012 Ideal

Protein 1.4 21.9

Carbohydrate 57.4 60.2

Sugar 10.1 < 10.1

Fat 22.5 12.2

Saturated fat 4.1 < 4.1

Fiber 0.0 6.6

Sodium 1.205 < 0.438

Kcal 437.7 437.7

kJul 1831.3 1831.3

Illustration 2: Nutritional profile (tapioca crisps)

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% *

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

Tapioca crisps appeared less unbalanced according to international Recommended Dietary Intakes
(RDIs), except for WHO's standards.

Illustration 3: Nutritional balance across international RDIs

Tapioca crisps (dietIndex) 92.75 92.75 74.90 79.81 79.81

Product100g Company BNI WHO US/CAN AUS/NZ UK

Wild Snacks Vege Chips
natural

Snackwell 81.93 81.93 65.15 72.30 72.30

Home Brand Cassava
Vegetable Crisps original

Woolworths 82.59 82.59 67.44 67.44 67.44

Home Brand Cassava
Vegetable Crisps sour

cream &
Woolworths 85.34 85.34 68.17 75.92 75.92

Home Brand Cassava
Vegetable Crisps BBQ

Woolworths 92.30 92.30 74.47 79.96 79.96

Wild Snacks Vege Chips
sour cream & chives

Snackwell 108.13 108.13 85.71 92.08 92.08

Wild Snacks Vege Chips
BBQ

Snackwell 111.89 111.89 85.14 94.90 94.90

(Source: Perezgonzalez, 2012a2)

Methods
Research approach

Exploratory study.

Data

The research sample comprised 6 tapioca crisp products2, including different brands and flavors,
collected in a convenient manner.

Materials & analysis

Relevant data were collated, then assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 20111). SPSS-v18 was used for the computation of variables, including BNI and
international indexes, and statistical analyses.

References
1. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21.
2. PEREZGONZALEZ Jose D (2012a). Crispy crisps. The Balanced Nutrition Index (ISSN
1177-8849), 2012, issue 7.
3. PEREZGONZALEZ Jose D (2012b). Nutritional balance of tapioca crisps (descriptive statistics).
Knowledge (ISSN 2324-1624), 2013, pages 31-34.
+++ Notes +++
4. Snacks made from tapioca and/or cassava flour.
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Want to know more?
BNI analysis of individual tapioca crisp products

You can access either the BNI™ database or the 'BNI™ journal (2012, issue 7) - Crispy crisps'
for individual nutrition analyses of each food product in the sample.

Wiki of Science - Nutritional balance of tapioca crisps (descriptive statistics)
This Wiki of Science page provides an in-depth descriptive analysis of the nutritional balance
of tapioca crisps.

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 appropriate files.

Author

Jose D PEREZGONZALEZ (2012). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).
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The Balanced Nutrition Index™
The Balanced Nutrition Index™ (BNI™)5 is a technological
application (a formula) created by Perezgonzalez (see, for
example, 20071) for assessing the nutritional balance of
foods, recipes and diets. It uses average dietary
recommended intakes (RDIs) for assessing the nutritional
balance of foods, thus being able to index foods and diets
according to such balance.

The BNI's underlying principle is quite simple: it subtracts actual macronutrients' contribution from
'ideal' macronutrients' contribution, adds the differences and, in so doing, compiles a unique figure
that allows for indexing a given food product according to its degree of nutritional unbalance. (See,
for example, The Balanced Nutrition Index™ database.)

Interpreting the BNI™

The BNI™ code

Oat breakfast cereal Corn chips Typical chocolate bar

BNI™ 8.70c BNI™ 49.44f BNI™ 126.94-fb

(Source: The Balanced Nutrition Index™ database)

The BNI™ appears as a numerical figure indicating relative degree of nutritional unbalance, and a
trailing letter code indicating the main nutritional bias in the food:

Balanced foods show an index of 'zero' and no trailing letter code (ie, BNI™ 0.0).
Unbalanced foods show an index greater than 'zero' whereby the greater the numerical index
the more unbalance the food is.
The trailing letter, whenever used, identifies the most unbalanced macronutrient in the food.
The possible trailing letters are the following:

p excess of protein

-p deficiency in protein

c excess of carbohydrate

-c deficiency in carbohydrate

s excess of sugar

f excess of fat

-f deficiency in fat

sf excess of saturated fat
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fb excess of fiber

-fb deficiency in fiber

na excess of sodium

The BNI™ scale (2012)

The BNI™ is sensitive enough as for allowing 'indexing' food products according to their nutritional
balance6. However, it provides little guidance regarding how to interpret the resulting scale. Since
October 2012, the following 'qualitative' interpretation is used7:

BNI™ interpretation

0.0 balanced

> 0 slightly unbalanced

moderately unbalanced

highly unbalanced

extremely unbalanced

Types of BNI™

The BNI technology results in different indexes, and one needs to be careful when using the
technology so as for not creating confusion:

The foodBNI™ is the BNI of foodstuff as 'stand-alone' products (for example, that of a
particular brand and make of potato chips). Such foodBNI can be used in data analyses, and
will provide information about the group of foods being analysed (eg, about the average
nutritional balance of all potato chips, irrespective of brand and make). The 'foodBNI' index is,
thus, useful for describing groups of similar food products and for identifying the best
prodcuts within such groups.
The dietBNI™ is the BNI of foodstuff when combined into meals (which combine different
ingredients at once) and diets (which combine diverse meals over time). The dietBNI™ results
from the combination of different foods in variable proportions and, thus, cannot be predicted
from the particular BNI of individual foods (eg, eating potato chips from different brands and
flavors, something not uncommon in a party, may result in a more balanced 'meal' than the
average foodBNI of the potato chip products would suggest). The 'dietBNI' index is more
work-intensive but is useful for describing particular meals and diets as well as for the
simulating hypothetical diets.

The calculation of both indexes, 'foodBNI' and 'dietBNI', is similar, the only difference being that the
former is more appropriate when describing stand-alone foodstuff while the latter is more
appropriate when assessing the combination of several foods into a meal or diet. When used
without qualification, the concept of 'BNI' alone normally refers to 'foodBNI' (unless otherwise
specified).

Related indexes

Related nutrition indexes are similar to the 'BNI™', the only difference being that they are based on
different RDIs (Perezgonzalez, 2011a2). In order to prevent confusion, the concept of BNI™ is
restricted to a particular set of RDIs, and alternative names are used for the other indexes:

BNI uses average RDIs and is the main concept when referring to nutritional balance.
WHO is the nutritional balance of foods when using WHO's (the World Health Organization)
and FAO's (the Food and Agricultural Organization) RDIs.
US/CAN is the nutritional balance of foods when using USA's and Canada's RDIs.
AUS/NZ is the nutritional balance of foods when using Australia's and New Zealand's RDIs.
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UK is the nutritional balance of foods when using UK's RDIs.

References
1. PEREZGONZALEZ Jose D (2007). TV nutritional promotion in New Zealand (February-March).
The Balanced Nutrition Index (BNI) (ISSN 1177-8849), 2007, issue 1.
2. PEREZGONZALEZ Jose D (2011a). Recommended Dietary Intakes (RDIs). Journal of
Knowledge Advancement & Integration (ISSN 1177-4576), 2011, pages 22-24.
3. PEREZGONZALEZ Jose D (2011b). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21.
+++ Notes +++
4. This second edition updates the previous edition3 by adding more information about the technology and making the
article more suitable at introductory levels.
5. The Balanced Nutrition Index™ is a trademarked name, and it refers to the technology itself, a database and a
journal.
6. 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, does not weight
nutrients differently according to health concerns.
7. Work done up till October 2012 used a 'qualitative' interpretation that turned out to be grossly "liberal". It was the
following: BNI as 0 = balanced, 1-29 = slightly unbalanced, 30-59 = moderately unbalanced, 60-99 = highly unbalanced,

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
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The Balanced Nutrition Index™
You can find further information in the Balanced Nutrition Index™ database or the Balanced
Nutrition Index™ journal.
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BNI of potato chips (description)
Perezgonzalez assessed the nutritional balance of potato
chips6 in 20122, as part of a research on the nutritional
composition of snacks in New Zealand. This article provides
descriptive information both about the sample of products
under research (foodBNI) as well as about a hypothetical
diet based on those products (dietBNI).

foodBNI

The distribution of nutritional balance, as shown in illustration 1, clustered between BNI 80 (P16)
and BNI 98 (P84), with the median located at BNI 82.65. There was also a perceptible skewness
towards higher levels of unbalance (mean=BNI 86.50, zSkew=3.39).

This distribution of nutritional balance was identical under WHO's recommended dietary intakes
(RDIs), but less unbalanced under US', Australia's or UK's RDIs. The overall shape of all
distributions was quite similar among the different sets of RDIs, though.

Illustration 1: Food's nutritional balance distribution

International RDIs

Scale BNI WHO US/CAN AUS/NZ UK

=0

>0

3 3 3

1 1 24 24 24

12 12 22 22 22

32 32 9 9 9

10 10 5 5 5

6 6

2 2
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Median 82.65 82.65 70.61 70.61 70.61

SPR 9.33 9.33 7.09 7.09 7.09

P16 79.71 79.71 68.60 68.60 68.60

P84 98.37 98.37 82.78 82.78 82.78

RSkew 6.39 6.39 5.08 5.08 5.08

Mean 86.50 86.50 73.43 73.43 73.43

StDev 10.46 10.46 8.77 8.77 8.77

zSkew 3.39 3.39 2.62 2.62 2.62

zKurt 0.97 0.97 1.43 1.43 1.43

Unstandardized small medium large ( Avg.StDev )

effect size7 2 5 8 ( 9 )

Correlations between indexes were high, thus supporting the idea of a common pattern in the
distribution of nutritional balance across international indexes for this particular group of products.

Illustration 2: Correlations (Pearson and Spearman)

r / rho BNI WHO US/CAN AUS/NZ UK

BNI 1.000 .891 .891 .891

WHO 1.000 .891 .891 .891

US/CAN .983 .983 1.000 1.000

AUS/NZ .983 .983 1.000 1.000

UK .983 .983 1.000 1.000

dietBNI

As part of a hypothetical diet where all products contributed the same weight of chips, the resulting
nutritional unbalance would improve slightly for most indexes (about 2 units on the scale, when
fiber is not estimated). This diet may, however, be less unbalanced than initially described when
including an estimated amount of fiber into the equation in order to compensate for those products
which did not provide such information. Although the resulting diet would still be extremely
unbalanced (when attending to the unstandardized effect size for this group), such diet will
"benefit" most under the US, AUS and, especially, the UK indexes.
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Illustration 3: Diet's nutritional balance (potato chips)

Protein Carbs Sugar Fat Sat.fat Fiber Sodium

5.9 50.6 1.7 32.5 11.9 4.4* 0.369

International RDIs BNI WHO US/CAN AUS/NZ UK

(diet, fiber unest.) 84.78 84.78 70.61 70.61 70.61

(diet, fiber est.*) 70.12 67.18 56.64 57.27 46.16

(Values per 100g; *fiber content estimated from USDA database4)

Methods
Research approach

Exploratory study mapping the nutritional balance of potato chips6 in New Zealand.

Sample

Stratified sample of 63 potato chip products2, including generic and proprietary brands, diverse
flavors and other relevant categories. Notwithstanding this, the actual products were collected in a
convenient manner from four major national supermarket chains. The final sample covered a large
proportion of the population of potato chip products available at such supermarkets.

Variables

Variables of interest for this research were the following:

Weight contribution of seven nutrients (protein, carbohydrate, sugar, fat, saturated fat, fiber
and sodium) to 100g of a food product.
The Balanced Nutrition Index (BNI) of each food product, as calculated from above variables.
Aggregated information for the sample of products (foodBNI).
Aggregated information about the individual nutrients for the simulation of hypothetical diets
(dietBNI).

Materials & analysis

Relevant data were collated after purchasing the food products or by capturing such information
from producers' websites if this information was available and was deemed reliable. The data were
then assessed using the Balanced Nutrition Index™ (BNI™) technology (see Perezgonzalez, 20111).
Missing data for fiber was estimated for the aggregated variable dietBNI from USDA's database
(20114).

SPSS-v18 was used for the computation of variables, including BNI and international indexes, and
for descriptive statistical analyses.
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Nutrient Database for Standard Reference, 2011, December 7.
+++ Notes +++
5. This second edition updates the previous one3 by standardizing the presentation of illustrations.
6. Thin slices of potatoes fried or baked until crisp, and with added seasoning and flavorings. They may also be known as
potato crisps or potato wafers.
7. This is the estimated unstandardized effect size for group differences (Cohen's d 
standard deviation and following Cohen's d effect size interpretation. It can be used to ascertain the relative importance
of descriptive data without the need to perform inferential tests.

Want to know more?
BNI analysis of individual products

You can access either the BNI™ database or the 'BNI™ journal (2012, issue 5) - Tasty taytos'
for individual nutrition analyses of each food product in the sample.

Wiki of Science - Nutritional balance of potato chips (further knowledge)
Two Wiki of Science pages provide further introductory and inferential information about the
nutritional balance of potato chips.

Outdated versions

PEREZGONZALEZ Jose D (2012b). Nutritional balance of potato chips (descriptive statistics).
Journal of Knowledge Advancement & Integration (ISSN 1177-4576), 2012, pages 244-246.

Author

Jose D PEREZGONZALEZ (2012). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).

Other interesting sites

Journal KAI Wiki of Science AviationKnowledge A4art
The Balanced

Nutrition Index

page revision: 2, last edited: 11 Dec 2012, 09:03 (20 seconds ago)

Unless stated otherwise Content of this page is licensed under Creative Commons Attribution-ShareAlike 3.0
License
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BNI of potato chips (inferences)
Perezgonzalez assessed the nutritional balance of potato
chips8 in 20122, as part of a research on the nutritional
composition of snacks in New Zealand. This article provides
inferential information about the population of products
under research (foodBNI) as well as about a hypothetical
diet based on those products (dietBNI).

foodBNI

The population of potato chips appears as highly unbalanced
9 (illustration 1). Indeed, it can be inferred, with a 95%
degree of confidence, that the median nutritional balance is located somewhere between BNI 79.42
and BNI 85.88, and the mean a bit higher, somewhere between BNI 83.87 and BNI 89.14, thus
indicative of a tendency (skewness) towards higher unbalance.

Illustration 1: Food's nutritional balance

Non-parametric BNI WHO US/CAN AUS/NZ UK

Median CI95 lower 79.42 79.42 67.90 67.90 67.90

Median CI95 upper 85.88 85.88 73.32 73.32 73.32

SPR lower 6.10 6.10 4.38 4.38 4.38

SPR upper 12.56 12.56 9.80 9.80 9.80

Parametric BNI WHO US/CAN AUS/NZ UK

Mean CI95 lower 83.87 83.87 71.22 71.22 71.22

Mean CI95 upper 89.14 89.14 75.64 75.64 75.64

SD CI95 lower 8.63 8.63 7.23 7.23 7.23

SD CI95 upper 12.29 12.29 10.31 10.31 10.31

(95% confidence interval's lower and upper bounds)

Similar nutritional profiles appear when using other international recommended dietary intakes
(RDIs). Indeed, correlations between indexes are very high or perfect (illustration 2). These
correlations would occur by chance less than one time in 1000, thus it can be inferred that they
truly reflect an underlying relationship between international indexes.
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Illustration 2: Correlations between international RDIs

r / rho BNI WHO US/CAN AUS/NZ UK

BNI (CI95 lower) 1.000 .840 .840 .840

BNI (CI95 upper) 1.000 .942 .942 .942

WHO (CI95 lower) 1.000 .840 .840 .840

WHO (CI95 upper) 1.000 .942 .942 .942

US/CAN (CI95 lower) .975 .975 1.000 1.000

US/CAN (CI95 upper) .991 .991 1.000 1.000

AUS/NZ (CI95 lower) .975 .975 1.000 1.000

AUS/NZ (CI95 upper) .991 .991 1.000 1.000

UK (CI95 lower) .975 .975 1.000 1.000

UK (CI95 upper) .991 .991 1.000 1.000

(95% confidence interval's lower and upper bounds)

dietBNI

As part of a hypothetical diet in which all products contributed the same weight of chips, the
resulting nutritional balance would still be extremely unbalanced, with 95% confidence of it ranging
somewhere between BNI 66.10 and BNI 74.29 (when fiber is estimated). However, differences in
international RDIs become more apparent at this level, as this diet would "benefit" more under
certain international RDIs than under others. For example, it would range between 63.17 and 71.35
under WHO's RDIs, but between 43.12 and 49.96 under UK's RDIs.

Illustration 3: Diet's nutritional balance (potato chips)

CI95 Protein Carbs Sugar Fat Sat.fat Fiber Sodium

lower 5.7 51.4** 1.4 32.1 10.5 4.4* 0.581

upper 6.1 49.8** 1.8 33.0 13.2 4.4* 0.697

CI95 International RDIs BNI WHO US/CAN AUS/NZ UK

lower (diet, fiber unest.) 80.77 80.77 67.56 67.56 67.56

upper (diet, fiber unest.) 88.95 88.95 74.41 74.41 74.41

lower (diet, fiber est.*) 66.10 63.17 53.59 54.23 43.12

upper (diet, fiber est.*) 74.29 71.35 60.44 61.07 49.96

(Nutrients per 100g; *fiber content estimated from USDA database6; **carbs' upper and lower bounds are reversed10)

In any case, the most visible differences between the lower and upper bounds of this confidence
interval are the levels of saturated fat and sodium that these products provide to the diet.

Illustration 4: dietBNI CI95 lower bound

60% *

55% *

50% *

45% *

40% * *

Illustration 5: dietBNI CI95 upper bound

60% *

55% *

50% *

45% *

40% * *
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Methods
Research approach

Exploratory study for inferring the nutritional balance of the population of potato chips8 in New
Zealand.

Design

Quantitative (fixed) in nature, including a mix of a descriptive design and a relational design.

Sample

Stratified sample of 63 potato chip products, including generic and proprietary brands, diverse
flavors and other relevant categories (see Perezgonzalez, 2012a1). The actual products were
collected in a convenient manner from four major national supermarket chains. Notwithstanding
this, the final sample covered a large proportion of the population of potato chip products available
at such supermarkets. Thus, given the scope of the sample and the national coverage of the retail
chains behind the supermarkets sampled, the actual sample is fairly representative of the
population of potato chips available to New Zealanders nationwide. It may also partially inform
about the population of potato chips available to Australians, as one of the retail chains is
Australian-owned and several of the products are imported from (and others probably exported to)
Australia.

Variables

Variables of interest for this research were the following:

Weight contribution of seven nutrients (protein, carbohydrate, sugar, fat, saturated fat, fiber
and sodium) to 100g of a food product.
The Balanced Nutrition Index (BNI) of each food product, as calculated from above variables.
Aggregated information for the sample of products (foodBNI).
Aggregated information about the individual nutrients for the simulation of hypothetical diets
(dietBNI).
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Materials and procedure

Relevant data were collected in person by purchasing the food products or by capturing such
information from producers' websites if this information was available and was deemed reliable. The
data were then assessed using the Balanced Nutrition Index™ (BNI™) technology (see
Perezgonzalez, 2012d4). Missing data for fiber was estimated for the aggregated variable dietBNI
from USDA's database (20116).

Data analysis

The sample's data were assessed as per normality (see Perezgonzalez, 2012b2). The BNI
distribution was significantly non-normal in skewness, even when being quite conservative in such
assessment, as per Tabachnick & Fidell (20015) (z=3.39, p<0.001, s=0.001). Extreme values also
appeared at both ends of the sample distribution, the most extreme of which was located towards
the skewness end, although their influence were not extreme (for example, the 5% trimmed mean,
BNI 86.02, was practically similar to the untrimmed mean, BNI 86.50).

The present stage of research on the BNI of foods offers little evidence for ascertaining the real
distribution of nutritional balance in the population of food products, including that of potato chips.
In theory, the nutritional distribution of well-balanced products would resemble a chi-square
distribution, thus, it can be expected that as products move up the scale towards greater unbalance,
they may adopt a more normal distribution. Anecdotal evidence of the nutritional distribution of a
sample of 1000 food products seems to support such trend towards either a normal distribution or
an F-distribution.

Given the uncertainty about the nutritional distribution of potato chips in the population, the
sample data was not transformed in any way. Instead, the article provides results to cover both
eventualities: on the one hand, that the sample represents the true nature of the population, this
being skewed towards higher levels of unbalance, therefore non-parametric results are more
appropriate under such assumption; on the other hand, that the population is normally distributed,
therefore parametric results are more appropriate under such assumption.

Linearity between variables was adequate.

The main analyses carried out were population inferential statistics using 95% confidence intervals.

SPSS-v18 was used for the computation of variables, including BNI and international indexes, and
for inferential statistical analyses.

Generalization potential

The sample was fairly representative of the population of potato chips in New Zealand.
Furthermore, most of the products were either produced locally or imported from Australia. The
results of this study may, thus, be generalizable to the following populations (in order of decreasing
generalization power):

New Zealand, nationwide.
Australia.
Internationally, if one assumes potato chip products to be of approximately similar nutritional
composition anywhere.

The results of this study may also be of interest to the following populations:

food researchers
dietitians
food policy makers
consumers
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+++ Notes +++
7. This second edition updates the previous one3 by revising the interpretations of unbalance.
8. Thin slices of potatoes fried or baked until crisp, and with added seasoning and flavorings. They may also be known as
potato crisps or potato wafers.
9. When interpreting the BNI as 0 = balanced, 1-9 = slightly unbalanced, 10-19 = moderately unbalanced, 20-29 = highly

10. The lower and upper bounds for carbohydrates are reverse in order to keep the total energy count of the resulting
profiles as similar as possible. Carbohydrates were selected for this reversal as they are the nutrient typically set by
difference, after estimating proteins and fats.

Want to know more?
BNI analysis of individual products

You can access either the BNI™ database or the 'BNI™ journal (2012, issue 5) - Tasty taytos'
for individual nutrition analyses of each food product in the sample.

Wiki of Science - More information about nutritional balance
Two Wiki of Science indexes provide easy access to information about foods and BNI-related
topics.

Wiki of Science - Nutritional balance of potato chips (further knowledge)
Two Wiki of Science pages provide further introductory and descriptive information about the
nutritional balance of potato chips.

Outdated versions

PEREZGONZALEZ Jose D (2012c). Nutritional balance of potato chips (descriptive statistics).
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Potato chips' BNI
Perezgonzalez assessed the nutritional balance of potato chips7 in
20121, as part of a research on the nutritional composition of
snacks in New Zealand.

Potato chips had, on average, a extremely unbalanced8 nutritional
composition (BNI 70.12f), being particularly biased towards excess
of fat. They were also low in sugar, high in saturated fat and
sodium, and low in protein, carbohydrate and fiber.

Illustration 1: Nutrition information
(potato chips)

BNI 70.12f 0.00

Food, 100g 2012 Ideal

Protein 5.9 25.9

Carbohydrate 50.6 71.3

Sugar 1.7 < 13.0

Fat 32.5 14.4

Saturated fat 11.9 < 5.8

Fiber 4.4* 7.8

Sodium 0.369 < 0.519

Kcal 518.5 518.5

kJul 2169.4 2169.4

(*) Fiber content estimated from USDA database5.

Illustration 2: Nutritional profile (potato chips)
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International standards

Potato chips appeared as extremely unbalanced according to international Recommended Dietary
Intakes (RDIs).
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Illustration 3: Nutritional balance across international RDIs

Potato chips (dietIndex) 70.12 67.18 56.64 57.27 46.16

Product100g Company BNI WHO US/CAN AUS/NZ UK

Bluebird Light Plus
sour cream & chives

Bluebird 65.36 65.36 51.58 51.58 51.58

Copper Kettle Chips
vintage cheddar & red

onion

Copper Kettle
Chips

71.86 71.86 59.62 59.62 59.62

Copper Kettle Chips
wood fired BBQ

Copper Kettle
Chips

71.91 71.91 59.62 59.62 59.62

Copper Kettle Chips sea
salt

Copper Kettle
Chips

73.04 73.04 63.04 63.04 63.04

Heartland Potato Chips
sour cream & chives

Heartland 77.31 77.31 66.48 66.48 66.48

Eta Kettles honey soy
chicken

Griffin's 77.99 77.99 64.21 64.21 64.21

Pams Kettle Fried Chips
ready salted

Pams 79.09 79.09 69.09 69.09 69.09

Eta Kettles ready salted Griffin's 79.09 79.09 69.09 69.09 69.09

Pams Classic chicken Pams 79.24 79.24 69.15 69.15 69.15

Eta UpperCuts Spuds
Ripple Cut chicken

Griffin's 79.48 79.48 68.95 68.95 68.95

Heartland Potato Chips
chicken

Heartland 79.58 79.58 66.12 66.12 66.12

Eta Kettles BBQ Griffin's 79.75 79.75 65.90 65.90 65.90

Pams Classic salt &
vinegar

Pams 79.84 79.84 69.84 69.84 69.84

Eta UpperCuts Spuds
Ripple Cut sour cream

& chives
Griffin's 80.00 80.00 70.00 70.00 70.00

Heartland Potato Chips
shouthern salt

Heartland 80.05 80.05 70.05 70.05 70.05

Eta UpperCuts Spuds
Thick Cut sour cream &

onion
Griffin's 80.07 80.07 68.09 68.09 68.09

Eta Kettles Krinkle Cut
black pepper & salt

Griffin's 80.16 80.16 65.85 65.85 65.85

Bluebird Thick Cut
crispy bacon

Bluebird 80.51 80.51 68.06 68.06 68.06

Eta UpperCuts Delicut
sea salt & balsamic

vinegar
Griffin's 81.04 81.04 70.47 70.47 70.47

Pams Classic sour
cream & chives

Pams 81.21 81.21 69.21 69.21 69.21

Signature Range
Crinkle Cut sour cream

& chives
SR Brands 81.21 81.21 69.21 69.21 69.21
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Signature Range
Crinkle Cut chicken

SR Brands 81.39 81.39 69.34 69.34 69.34

Pams Classic cheese &
onion

Pams 81.53 81.53 69.99 69.99 69.99

Eta UpperCuts Delicut
chargrilled chicken &

herb
Griffin's 81.59 81.59 70.12 70.12 70.12

Bluebird Thin Cut
stuffed baked potato

Bluebird 81.70 81.70 68.88 68.88 68.88

Bluebird Original ready
salted

Bluebird 82.09 82.09 72.09 72.09 72.09

Eta UpperCuts Spuds
Thin Cut ready salted

Griffin's 82.17 82.17 72.17 72.17 72.17

Pams Classic ready
salted

Pams 82.38 82.38 72.38 72.38 72.38

Signature Range
Crinkle Cut ready salted

SR Brands 82.38 82.38 72.38 72.38 72.38

Eta UpperCuts Spuds
Ripple Cut ready salted

Griffin's 82.38 82.38 72.38 72.38 72.38

Solay Potato Crisps sea
salt

Solay 82.38 82.38 72.38 72.38 72.38

Pams Classic green
onion

Pams 82.65 82.65 69.08 69.08 69.08

Signature Range
Crinkle Cut green onion

SR Brands 82.65 82.65 69.08 69.08 69.08

Eta UpperCuts Spuds
Ripple Cut spring onion

Griffin's 82.65 82.65 69.08 69.08 69.08

Eta UpperCuts Spuds
Thin Cut chicken

Griffin's 82.68 82.68 68.76 68.76 68.76

Freedom Foods potato
chips no added salt

Freedom
Foods

83.23 83.23 73.23 73.23 73.23

Eta UpperCuts Delicut
sweet chilli relish

Griffin's 83.73 83.73 70.61 70.61 70.61

Eta UpperCuts Spuds
Ripple Cut the works

Griffin's 83.80 83.80 69.89 69.89 69.89

Eta UpperCuts Spuds
Thick Cut ready salted

Griffin's 83.96 83.96 70.88 70.88 70.88

Eta Kettles Krinkle Cut
rack of ribs

Griffin's 84.27 84.27 69.37 69.37 69.37

Solay Potato Crisps
sour cream & chives

Solay 84.41 84.41 71.46 71.46 71.46

Eta UpperCuts Delicut
sea salt

Griffin's 84.49 84.49 74.49 74.49 74.49

Pams Classic BBQ Pams 85.26 85.26 71.02 71.02 71.02

Eta Kettles roast lamb
& mint

Griffin's 85.47 85.47 71.03 71.03 71.03

Eta Kettles spare ribs Griffin's 87.12 87.12 72.22 72.22 72.22
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Countdown Crinkle Cut
Jumbo Bag ready salted

SR Brands 90.99 90.99 80.99 80.99 80.99

Heartland Potato Chips
green onion

Heartland 92.46 92.46 76.92 76.92 76.92

Bluebird Original salt &
vinegar

Bluebird 92.61 92.61 77.14 77.14 77.14

Copper Kettle Chips sea
salt & vinegar

Copper Kettle
Chips

92.73 92.73 76.56 76.56 76.56

Bluebird Local Harvest
chicken

Bluebird 94.29 94.29 79.04 79.04 79.04

Bluebird Thick Cut sour
cream & chives

Bluebird 96.03 96.03 80.44 80.44 80.44

Bluebird Local Harvest
salt & vinegar

Bluebird 98.26 98.26 82.75 82.75 82.75

Bluebird Thin Cut
chicken

Bluebird 98.35 98.35 83.12 83.12 83.12

Heartland Potato Chips
salt & vinegar

Heartland 98.60 98.60 82.38 82.38 82.38

Bluebird Original
chicken

Bluebird 98.77 98.77 83.45 83.45 83.45

Bluebird Original green
onion

Bluebird 100.15 100.15 84.74 84.74 84.74

Eta Kettles Krinkle Cut
extreme salt & vinegar

Griffin's 105.29 105.29 87.99 87.99 87.99

Eta UpperCuts Spuds
Thin Cut salt & vinegar

Griffin's 105.88 105.88 89.29 89.29 89.29

Pams Kettle Fried Chips
salt & vinegar

Pams 107.57 107.57 90.39 90.39 90.39

Eta Kettles salt &
vinegar

Griffin's 107.57 107.57 90.39 90.39 90.39

Solay Potato Crisps salt
& vinegar

Solay 109.54 109.54 93.02 93.02 93.02

Signature Range
Crinkle Cut salt &

vinegar
SR Brands 110.47 110.47 93.29 93.29 93.29

Eta UpperCuts Spuds
Ripple Cut salt &

vinegar
Griffin's 115.85 115.85 97.96 97.96 97.96

(Source: Perezgonzalez, 2012b2)

Methods
Research approach

Exploratory study.
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Data

The research sample included 63 potato chip products, collected in a convenient manner (see
Perezgonzalez, 2012b2).

Materials & analysis

Relevant data were collated, then assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 2012c3). SPSS-v18 was used for the computation of variables, including BNI
and international indexes, and statistical analyses.
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+++ Notes +++
6. This second edition updates the previous one3 by revising the interpretations of unbalance.
7. Thin slices of potatoes fried or baked until crisp, and with added seasoning and flavorings. They may also be known as
potato crisps or potato wafers.
8. When interpreting the BNI as 0 = balanced, 1-9 = slightly unbalanced, 10-19 = moderately unbalanced, 20-29 = highly

Want to know more?
BNI analysis of individual potato chip products

You can access either the BNI™ database or the 'BNI™ journal (2012, issue 5) - Tasty taytos'
for individual nutrition analyses of each food product in the sample.

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 appropriate files.

Wiki of Science - Nutritional balance of potato chips (further knowledge)
Two Wiki of Science pages provide further descriptive and inferential information about the
nutritional balance of potato chips.
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The range
In statistics, the range is a measure of the total spread of values
in a quantitative dataset. Unlike other more popular measures of
dispersion, the range actually measures total dispersion (between
the smallest and largest values) rather than relative dispersion
around a measure of central tendency.

Interpreting the range

The range is interpreted as "the overall dispersion" of values in a dataset or, more literally, as the
"difference between the largest and the smallest value" in a dataset. The range is measured in the
same units than the variable of reference and, thus, has a direct interpretation as such. This can be
useful when comparing similar variables but of little use when comparing variables measured in
different units. However, because the information the range provides is rather limited, it is seldom
used in statistical analyses.

For example, if you read that the age range of two groups of students is 3 in one
group and 7 in another, then you know that the second group is more spread out
(there is a difference of seven years between the youngest and the oldest student)
than the first (which only sports a difference of three years between the youngest
and the oldest student).

Properties

The range is a descriptive statistic which identifies the total spread of values in a dataset.
Although the range can stand alone as a descriptive statistic, it may also be loosely associated
with the mid-range (a measure of central tendency).

Want to know more?
Wiki of Science - Descriptive statistics

This Wiki of Science page provides access to more descriptive statistics.
Wiki of Science - Range (calculation)

This Wiki of Science page provides you with the tools to calculate the range.

Editor

Jose D PEREZGONZALEZ (2012). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).
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BNI of corn chips (description)
Perezgonzalez assessed the nutritional balance of corn chips5

in 20122, as part of a research on the nutritional composition
of snacks in New Zealand. This article provides descriptive
information both about the sample of products under
research (foodBNI) and about a hypothetical diet based on
those products (dietBNI).

foodBNI

The distribution of nutritional balance, as shown in illustration 1, clustered between BNI 41 (P16)
and BNI 75 (P84), with the median located at BNI 59.22. There was a slight skewness towards lower
levels of unbalance (mean=BNI 58.12, zSkew=-0.98).

Above nutritional pattern was almost similar under WHO's recommended dietary intakes (RDIs) but
appeared somehow less unbalanced under US', Australia's and UK's RDIs. The overall shape of the
distributions was similar under BNI's and WHO's standards, on the one hand, and under US',
Australia's and UK's standards, on the other.

Illustration 1: Food's nutritional balance distribution

International RDIs

Scale BNI WHO US/CAN AUS/NZ UK

=0

>0

3

2 3 4 3 9

2 5 8 8 1

7 4 7 8 6

8 7 13 13 13

6 6 5 5 5

12 12
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Median 59.22 59.22 49.22 49.22 49.22

SPR 16.95 18.53 14.08 13.57 19.09

P16 40.69 37.54 31.23 32.24 21.20

P84 74.59 74.59 59.38 59.38 59.38

RSkew -1.58 -3.16 -3.92 -3.41 -8.93

Mean 58.12 57.21 46.09 46.65 43.73

StDev 14.85 15.87 12.89 12.23 15.62

zSkew -0.98 -1.00 -1.41 -1.36 -1.25

zKurt -1.31 -1.46 -1.19 -1.16 -1.82

Unstandardized small medium large ( Avg.StDev )

effect size6 3 7 11 ( 14 )

Correlations between indexes were high, thus supporting the idea of a common pattern in the
distribution of nutritional balance across international indexes for this particular group of products.

Illustration 2: Correlations (Pearson and Spearman)

r / rho BNI WHO US/CAN AUS/NZ UK

BNI .999 .992 .992 .987

WHO .999 .993 .992 .987

US/CAN .992 .995 .999 .991

AUS/NZ .995 .996 .998 .994

UK .969 .978 .972 .977

dietBNI

As part of a hypothetical diet where all products contributed the same weight of chips, the resulting
nutritional composition of such diet would still be unbalanced (dietBNI 57.78), sensibly less so when
fiber is estimated (dietBNI 49.44). Such diet would "benefit" the most under UK's RDIs (dietBNI
27.37).
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Illustration 3: Diet's nutritional balance (corn chips)

Protein Carbs Sugar Fat Sat.fat Fiber Sodium

7.3 58.9 2.5 25.2 8.7 3.7* 0.590

International RDIs BNI WHO US/CAN AUS/NZ UK

(diet, fiber unest.) 57.78 54.58 42.21 42.47 37.93

(diet, fiber est.*) 49.44 46.98 36.18 36.71 27.37

(Values per 100g; *fiber content estimated from Doritos Burn2)

Methods
Research approach

Exploratory study for mapping the nutritional balance of corn chips5 in New Zealand.

Sample

Stratified sample of 37 corn chip products, including generic and proprietary brands, diverse flavors
and other relevant categories (see Perezgonzalez, 2012 2). Notwithstanding this, the actual
products were collected in a convenient manner from four major national supermarket chains. The
final sample covered the population of corn chip products available at those supermarkets.

Variables

Variables of interest for this research were the following:

Weight contribution of seven nutrients (protein, carbohydrate, sugar, fat, saturated fat, fiber
and sodium) to 100g of a food product.
The Balanced Nutrition Index (BNI) of each food product, as calculated from above variables.
Aggregated information for the sample of products (foodBNI).
Aggregated information about the individual nutrients for the simulation of a corn-chip-based
diet (dietBNI).

Materials & analysis

Relevant data were collated after purchasing the food products or by capturing such information
from the producers' websites if this information was available and was deemed reliable. The data
were then assessed using the Balanced Nutrition Index™ (BNI™) technology (see Perezgonzalez,
20111). Inconsistently reported data for fiber were estimated for the aggregated variable dietBNI
from 'Doritos Burn', the product with the lowest fiber content.

SPSS-v18 was used for the computation of variables, including BNI and international indexes, and
for descriptive statistical analyses.

References
1. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21.
2. PEREZGONZALEZ Jose D (2012a). Corn utopia. The Balanced Nutrition Index (ISSN
1177-8849), 2012, issue 6.
3. PEREZGONZALEZ Jose D (2012b). Nutritional balance of corn chips (descriptive statistics)
(2e). Journal of Knowledge Advancement & Integration (ISSN 1177-4576), 2012, pages 275-278.
+++ Notes +++
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4. This edition updates the previous one3 by providing information about unstandardized effect sizes, adding illustration 2
and revising the interpretations of unbalance.
5. They include both corn chips and tortilla chips. Thus, they can be defined as thin shapes of pressed cornmeal (usually
cut into triangles or circles), and then oven-baked or deep-fried.
6. This is the estimated unstandardized effect size for group differences (Cohen's d 
standard deviation and following Cohen's d effect size interpretation. It can be used to ascertain the relative importance
of descriptive data without the need to perform inferential tests.

Want to know more?
BNI analysis of individual corn chip products

You can access either the BNI™ database or the 'BNI™ journal (2012, issue 6) - Corn utopia'
for individual nutrition analyses of each food product in the sample.

Wiki of Science - Nutritional balance of corn chips (further knowledge)
Two Wiki of Science pages provide further introductory and inferential information about the
nutritional balance of corn chips.

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 appropriate files.

Outdated versions

PEREZGONZALEZ Jose D (2012). Nutritional balance of corn chips (descriptive statistics). Journal
of Knowledge Advancement & Integration (ISSN 1177-4576), 2012, pages 255-258.
PEREZGONZALEZ Jose D (2012). Nutritional balance of corn chips (descriptive statistics) (2e).
Journal of Knowledge Advancement & Integration (ISSN 1177-4576), 2012, pages 275-278.

Author

Jose D PEREZGONZALEZ (2012). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).

Other interesting sites
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Corn chips' BNI
Perezgonzalez assessed the nutritional balance of corn chips6 in
20123, as part of a research on the nutritional composition of
snacks in New Zealand.

Corn chips had, on average, an extremely unbalanced nutritional
composition7 (BNI 49.44f), being particularly biased towards
excess of fat. They were also adequate in carbohydrate and low in
sugar, high in saturated fat and sodium, and low in protein and fiber.

Illustration 1: Nutrition information
(corn chips)

BNI 49.44f 0.00

Food, 100g 2012 Ideal

Protein 7.3 24.6

Carbohydrate 58.9 67.6

Sugar 2.5 < 12.3

Fat 25.2 13.7

Saturated fat 8.7 < 5.5

Fiber 3.7* 7.4

Sodium 0.590 < 0.492

Kcal 491.6 491.6

kJul 2056.9 2056.9

(*) Fiber content estimated from Doritos Burn.

Illustration 2: Nutritional profile (corn chips)

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 (*)

International standards

Corn chips also appeared as extremely unbalanced7 according to international Recommended
Dietary Intakes (RDIs).

Wiki of Science: 20130218 - Nutritional balance of corn chips (3e) - 2012



Illustration 3: Nutritional balance across international RDIs

Corn chips (dietIndex) 49.44 46.98 36.18 36.71 27.37

Product100g Company BNI WHO US/CAN AUS/NZ UK

Garden of Eatin' chilli &
lime

Garden of
Eatin'

29.99 28.13 21.12 22.89 18.88

Garden of Eatin' mini
yellow rounds

Garden of
Eatin'

29.99 28.13 21.12 22.89 18.88

Red Hot Blues
Garden of
Eatin'

31.26 29.40 21.12 22.89 18.88

Doritos salted Bluebird 38.25 35.78 31.95 32.49 21.14

Garden of Eatin' sesame
blues

Garden of
Eatin'

40.15 37.39 31.28 32.30 27.39

Doritos nacho cheese Bluebird 40.69 38.22 31.23 31.76 20.42

Doritos salsa Bluebird 40.75 38.28 30.99 31.52 20.18

GoNutz Corn Chips
cheese

GoNutz 41.43 37.48 27.82 32.23 26.46

Doritos cheese supreme Bluebird 43.87 41.40 32.76 33.29 21.95

GoNutz Corn Chips just
salted

GoNutz 46.52 42.52 32.52 35.03 28.81

Doritos Thai sweet chilli Bluebird 46.61 44.14 37.02 37.56 26.21

Doritos flamegrilled BBQ Bluebird 50.09 47.63 39.75 40.28 28.94

Home Brand Corn Chips
cheese flavored

Woolworths 52.21 52.21 41.23 44.70 44.70

Home Brand Corn Chips
salted

Woolworths 55.14 55.14 45.14 45.48 45.48

Home Brand Corn Chips
salsa flavored

Woolworths 55.83 55.83 44.67 44.69 44.69

Mexicano Corn Chips
tasty cheese

Mexican
Supplies

57.70 57.70 47.70 47.70 47.70

Mexicano Corn Chips
jalapeno

Mexican
Supplies

58.06 58.06 48.06 48.06 48.06

Doritos Burn Bluebird 58.45 55.98 46.20 46.74 35.39

Mexicano Corn Chips
cheese

Mexican
Supplies

59.22 59.22 49.22 49.22 49.22

Mexicano Corn Chips
natural

Mexican
Supplies

60.83 60.83 50.83 50.83 50.83

Eta UpperCuts Corn
Tapas feta & garlic

Griffin's 62.81 62.81 52.81 52.81 52.81

Eta Sancho salsa Griffin's 63.39 63.39 51.32 51.32 51.32

Eta UpperCuts Corn
Tapas sea salt

Griffin's 64.30 64.30 54.30 54.30 54.30

Eta UpperCuts Corn
Tapas vintage cheddar

Griffin's 65.68 65.68 52.93 52.93 52.93

Eta Sancho nacho cheese Griffin's 65.82 65.82 52.04 52.04 52.04
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Signature Range Tortilla
Chips tangy salsa

SR Brands 70.38 70.38 55.94 55.94 55.94

Signature Range Tortilla
Chips double cheese

SR Brands 70.44 70.44 56.01 56.01 56.01

Pams Corn Chips cheese Pams 71.24 71.24 56.50 56.50 56.50

Pams Corn Chips chilli &
lime

Pams 71.42 71.42 56.59 56.59 56.59

Mexicano Corn Chips
tasty salsa

Mexican
Supplies

72.73 72.73 57.80 57.80 57.80

Pams Corn Chips double
cheese

Pams 74.28 74.28 59.15 59.15 59.15

Eta Skof Corn Chips fiery
ranch

Griffin's 74.62 74.62 59.40 59.40 59.40

Signature Range Tortilla
Chips chilli & lime

SR Brands 75.76 75.76 60.54 60.54 60.54

Eta Sancho cheesy
cheese

Griffin's 75.91 75.91 60.76 60.76 60.76

Pams Corn Chips BBQ Pams 77.16 77.16 61.59 61.59 61.59

Pams Corn Chips salsa Pams 77.32 77.32 61.75 61.75 61.75

Eta Skof Corn Chips tasty
cheese

Griffin's 79.97 79.97 64.17 64.17 64.17

(Source: Perezgonzalez, 2012a2)

Methods
Research approach

Exploratory study.

Data

The research sample included 37 corn chip products, including different brands and flavors,
collected in a convenient manner (see Perezgonzalez, 2012a2).

Materials & analysis

Relevant data were collated, then assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 20111). SPSS-v18 was used for the computation of variables, including BNI and
international indexes, and statistical analyses.

References
1. PEREZGONZALEZ Jose D (2011). Balanced Nutrition Index™ (BNI™). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 20-21.
2. PEREZGONZALEZ Jose D (2012a). Corn utopia. The Balanced Nutrition Index (ISSN
1177-8849), 2012, issue 6.
3. PEREZGONZALEZ Jose D (2012b). Nutritional balance of corn chips (descriptive statistics)
(3e). Knowledge (ISSN 2324-1624), 2013, pages 56-59.
4. PEREZGONZALEZ Jose D (2012c). Nutritional balance of corn chips (2e). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2012, pages 267-270.
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+++ Notes +++
5. This edition updates the previous edition4 by revising the interpretations of unbalance.
6. They include both corn chips and tortilla chips. Thus, they can be defined as thin shapes of pressed corn (usually cut
into triangles or circles), and then oven-baked or deep-fried.
7. When interpreting the BNI as 0 = balanced, 1-9 = slightly unbalanced, 10-19 = moderately unbalanced, 20-29 = highly

Want to know more?
BNI analysis of individual corn chip products

You can access either the BNI™ database or the 'BNI™ journal (2012, issue 6) - Corn utopia'
for individual nutrition analyses of each food product in the sample.

Wiki of Science - Nutritional balance of corn chips (further knowledge)
Two Wiki of Science pages provide further descriptive and inferential information about the
nutritional balance of corn chips.

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 appropriate files.

Outdated versions

PEREZGONZALEZ Jose D (2012). Nutritional balance of corn chips. Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2012, pages 249-252.
PEREZGONZALEZ Jose D (2012c). Nutritional balance of corn chips (2e). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2012, pages 267-270.

Author

Jose D PEREZGONZALEZ (2012). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).

Other interesting sites

Journal KAI Wiki of Science AviationKnowledge A4art
The Balanced
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BNI of corn chips (inferences)
Perezgonzalez assessed the nutritional balance of corn chips7

in 20123, as part of a research on the nutritional composition
of snacks in New Zealand. This article provides inferential
information both about the sample of products under research
(foodBNI) as well as about a hypothetical diet based on those
products (dietBNI).

foodBNI

The population of corn chips appears as extremely unbalanced
8 (illustration 1). Indeed, it can be inferred, with a 95%
degree of confidence, that the median nutritional balance is located somewhere between BNI 76.67
and BNI 88.63, and the mean sensibly lower, somewhere between BNI 53.17 and BNI 63.07.

Illustration 1: Food's nutritional balance distribution

Non-parametric BNI WHO US/CAN AUS/NZ UK

Median CI95 lower 76.67 64.22 77.46 65.68 64.32

Median CI95 upper 88.63 77.00 87.84 75.54 76.90

SPR lower 10.97 12.13 8.88 8.64 12.80

SPR upper 22.93 24.92 19.27 18.50 25.38

Parametric BNI WHO US/CAN AUS/NZ UK

Mean CI95 lower 53.17 51.92 41.79 42.58 38.52

Mean CI95 upper 63.07 62.50 50.39 50.73 48.93

SD CI95 lower 11.45 12.24 9.94 9.43 12.05

SD CI95 upper 18.25 19.50 15.84 15.03 19.19

(95% confidence interval's lower and upper bounds)

Similar nutritional profiles appear when using other international recommended dietary intakes
(RDIs), as well. Indeed, the correlation between indexes is very high between indexes (illustration
2). These correlations would occur by chance less than one in 1000, thus it can be inferred that
they truly reflect an underlying relationship between international indexes.
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Illustration 2: Correlations between international RDIs

r / rho BNI WHO US/CAN AUS/NZ UK

BNI CI95 lower .984 .950 .950 .934

BNI CI95 upper 1.000 1.000 1.000 1.000

WHO CI95 lower .984 .954 .950 .934

WHO CI95 upper 1.000 1.000 1.000 1.000

US/CAN CI95 lower .950 .962 .984 .947

US/CAN CI95 upper 1.000 1.000 1.000 1.000

AUS/NZ CI95 lower .962 .966 .977 .958

AUS/NZ CI95 upper 1.000 1.000 1.000 1.000

UK CI95 lower .887 .909 .894 .906

UK CI95 upper 1.000 1.000 1.000 1.000

(95% confidence interval's lower and upper bounds)

dietBNI

As part of a hypothetical diet in which all products contributed the same weight of chips, the
resulting nutritional composition would improve somehow although it would still be extremely
unbalanced, with 95% confidence of it ranging somewhere between BNI 45.10 and BNI 53.85
(when fiber is estimated). However, differences in international RDIs become more apparent at this
level, as this diet would "benefit" more under certain international RDIs than under others. For
example, it would range sensibly lower under US', Canada's, Australia's and New Zealand's RDIs,
and even more so under UK's RDIs, than under WHO's RDIs.

Illustration 3: Diet's nutritional balance

CI95 Protein Carbs Sugar Fat Sat.fat Fiber Sodium

lower 6.5 60.0** 1.9 24.8 7.5 3.7* 0.524

upper 8.0 57.8** 3.1 25.6 9.9 3.7* 0.657

CI95 International RDIs BNI WHO US/CAN AUS/NZ UK

lower (diet, fiber unest.) 54.44 53.84 42.85 42.98 40.71

upper (diet, fiber unest.) 57.18 55.38 43.33 43.72 36.90

lower (diet, fiber est.*) 45.10 42.64 33.96 34.50 25.16

upper (diet, fiber est.*) 53.85 51.38 40.15 40.69 31.34

(Values per 100g; *fiber content estimated from Doritos Burn2; **carbs upper and lower bounds are reversed9)

In any case, the most visible differences between the lower and upper bounds of this confidence
interval are the levels of saturated fat and sodium that these products provide to the diet
(illustrations 4 and 5).
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Illustration 4: dietBNI CI95 lower bound
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Illustration 5: dietBNI CI95 upper bound
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45% * *

40% * *

35% * *

30% * *

25% * *

20% * *

15% * *
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5% * * *

10% * *

15% * *
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25% *

30% *

35% *

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

Methods
Research approach

Exploratory study for inferring the nutritional balance of the population of corn chips7 in New
Zealand.

Design

Quantitative (fixed) in nature, including a mix of a descriptive design and a relational design.

Sample

Stratified sample of 37 corn chip products, including generic and proprietary brands, diverse flavors
and other relevant categories (see Perezgonzalez, 2012a2). The actual products were collected in a
convenient manner from four major national supermarket chains. Notwithstanding this, the final
sample covered a large proportion of the population of corn chip products available at such
supermarkets. Thus, given the scope of the sample and the national coverage of the retail chains
behind the sampled supermarkets, the actual sample is fairly representative of the population of
corn chips available to New Zealanders nationwide. It may also partially inform about the
population of corn chips available to Australians, as one of the retail chains is Australian-owned and
several of the products are imported from (and others probably exported to) Australia.

Variables

Variables of interest for this research were the following:
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Weight contribution of seven nutrients (protein, carbohydrate, sugar, fat, saturated fat, fiber
and sodium) to 100g of the food product.
The Balanced Nutrition Index (BNI) of each food product, as calculated from above variables.
Aggregated information for the sample of products (foodBNI).
Aggregated information about the individual nutrients for the simulation of hypothetical diets
(dietBNI).

Materials and procedure

Relevant data were collected in person by purchasing the food products or by capturing such
information from the producers' websites if this information was available and was deemed reliable.
The data were then assessed using the Balanced Nutrition Index™ (BNI™) technology (see
Perezgonzalez, 20111). Missing data for fiber were estimated for the aggregated variable dietBNI
from 'Doritos Burn', the product with the lowest fiber content.

Data analysis

The data were assessed as per normality (see Perezgonzalez, 2012b3) and linearity. The BNI
distribution was somehow non-normal in skewness, although not significantly so when being rather
conservative in such assessment, as per Tabachnick & Fidell (20015) (z=-0.98, p=0.33, s=0.001).
Furthermore, there were no extreme values in the variables of interest.

The present stage of research on the BNI of foods offers little evidence for ascertaining the real
distribution of nutritional balance in the population of food products, including that of corn chips. In
theory, the nutritional distribution of well-balanced products would resemble a chi-square
distribution, thus, it can be expected that as products move up the scale towards greater unbalance,
they may adopt a more normal distribution. Anecdotal evidence about the nutritional distribution of
a sample of 1000 food products seems to support such trend towards either a normal distribution or
an F-distribution. Notwithstanding this, the nutritional distribution of corn chips resembles an
F-distribution but in the opposite direction than than expected from theory, with a rather long tail
towards less unbalanced products.

Given the uncertainty about the nutritional distribution of corn chips in the population, the sample
data was not transformed in any way. Instead, the article provides results to cover both
eventualities. On the one hand, that the sample represents the true nature of the population, this
being skewed towards lower levels of unbalance, even when no significantly so; therefore
non-parametric results are more appropriate under such assumption. On the other hand, the
population is normally distributed, therefore parametric results are more appropriate under such
assumption.

In regards to linearity between relevant variables, the linear model was statistically significant, thus
suggesting its use was adequate for capturing the true relationship between variables.

The main analyses carried out were population inferential statistics using 95% confidence intervals.

SPSS-v18 was used for the computation of variables, including BNI and international indexes, and
for inferential statistical analyses.

Generalization potential

The sample was fairly representative of the population of corn chips in New Zealand. Furthermore,
most of the products were either produced locally or imported from Australia. The results of this
study may, thus, be generalizable to the following populations (in order of decreasing generalization
power):

New Zealand, nationwide.
Australia.
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Internationally, if one assumes corn chip products to be of approximately similar nutritional
composition anywhere.

The results of this study may also be of interest to the following populations:

food researchers
dietitians
food policy makers
consumers
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Want to know more?
BNI analysis of individual corn chip products

You can access either the BNI™ database or the 'BNI™ journal (2012, issue 6) - Corn utopia'
for individual nutrition analyses of each food product in the sample.

Wiki of Science - More information about nutritional balance
Two Wiki of Science indexes provide easy access to information about foods and BNI-related
topics.

Wiki of Science - Nutritional balance of corn chips (further knowledge)
Two Wiki of Science pages provide further introductory and descriptive information about the
nutritional balance of corn chips.
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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 Zealand2).

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

1923 25.0 1111.0 43.4845
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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

1962 58.0 1111.0 18.1717
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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

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

2000 855.5 1111.0 0.2987

2001 877.9 1111.0 0.2655
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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 1155.8 1111.0 -0.0388

2012 1168.0 1111.0 -0.0488

2013* 1203.0 1111.0 -0.0765

2014* 1239.1 1111.0 -0.1034

2015* 1276.3 1111.0 -0.1295

2016* 1314.6 1111.0 -0.1549

2017* 1354.0 1111.0 -0.1795

2018* 1394.7 1111.0 -0.2034

2019* 1436.5 1111.0 -0.2266

2020* 1479.6 1111.0 -0.2491

2021* 1524.0 1111.0 -0.2710

(*It assumes a 3% inflation rate for each year after 2012. These multipliers should be substituted with their real
inflation values as soon as they 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.

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 (list of topics)
This Wiki of Science page provides a list of topics related to referential currencies.

Other interesting sites

Journal KAI Wiki of Science AviationKnowledge A4art
The Balanced

Nutrition Index

page revision: 2, last edited: 19 Mar 2013, 17:14 (13 seconds ago)

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

Wiki of Science: 20130319 - Referential NZD based on CPI (2012e)



Fold

Table of Contents

Wheat cravers' BNI (description)
foodBNI
dietBNI

Methods
Research approach
Sample
Variables
Materials & analysis
Generalization potential

Site: Wiki of Science at http://wikiofscience.wikidot.com
Source page: 20130421 - Nutritional balance of wheat cravers (descriptive statistics) at

http://wikiofscience.wikidot.com/print:20130421-bni-wheat-cravers-perezgonzalez2012

20130421 - Nutritional balance of wheat cravers
(descriptive statistics)

[Data] [<Normal page] [PEREZGONZALEZ Jose D (2012). Nutritional balance of wheat cravers (descriptive statistics).
Knowledge (ISSN 2324-1624), 2013, pages 74-77.]

Wheat cravers' BNI (description)
Perezgonzalez assessed the nutritional balance of wheat
cravers3 in 20121, as part of a research on the nutritional
composition of snacks in New Zealand. This article provides
descriptive information both about the sample of products
under research (foodBNI) as well as about a hypothetical
diet based on those products (dietBNI).

foodBNI

The distribution of nutritional balance is shown in illustration 1. The median was located at BNI
55.65 and the middle 68% of products ranged between BNI 45 (P16) and BNI 69 (P84). There was a
sensible positive skewness (mean=58.39, zSkew=3.68), probably exacerbated by the most
extremely unbalanced product within the small sample.

The distribution of nutritional balance varied slightly according to the particular recommended
dietary intakes (RDIs) of reference, although all distributions followed a pattern similar to the one
just described. Even so, this group of products appeared less unbalanced under WHO's, UK's,
Australia's and, especially, US's RDIs.

Illustration 1: Food's nutritional balance distribution

International RDIs

Scale BNI WHO US/CAN AUS/NZ UK

=0

>0

1 3 2

3 7 5 4

6 7 9 7 7

7 6 2 7 6

7 4 1 3 3

2 1

1 1 1

1 1
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Median 55.65 52.15 43.85 49.49 48.21

SPR 11.62 15.73 10.55 10.95 15.08

P16 45.37 33.64 30.44 39.65 31.38

P84 68.61 65.10 51.54 61.54 61.54

RSkew 1.34 -2.78 -2.86 1.11 -1.75

Mean 58.39 52.84 43.48 51.28 49.43

StDev 14.02 17.02 12.94 12.00 14.07

zSkew 3.68 2.60 3.36 3.17 1.52

zKurt 5.05 3.13 4.20 3.78 1.95

Unstandardized small medium large ( Avg.StDev )

effect size4 3 7 11 ( 14 )

Correlations between indexes were high, thus supporting the idea of a common pattern in the
distribution of nutritional balance across international indexes for this particular group of products.

Illustration 2: Correlations (Pearson and Spearman)

r / rho BNI WHO US/CAN AUS/NZ UK

BNI .916 .954 .897 .914

WHO .966 .947 .774 .796

US/CAN .973 .970 .883 .892

AUS/NZ .952 .897 .953 .993

UK .941 .913 .946 .972

dietBNI

As part of a hypothetical diet where all products contributed the same weight of cravers, the
resulting nutritional unbalance of such diet would remain practically unchanged for most indexes,
and it would only improve slightly when assessed using the US index (ie, 43.48 - 40.07 = 3.41, as
small difference as per the unstandardized effect size for this group).

Illustration 3: Diet's nutritional balance

Protein Carbs Sugar Fat Sat.fat Fiber Sodium

9.1 64.6 2.9 17.7 3.8 0.7 881.5

Wiki of Science: 20130421 - Nutritional balance of wheat cravers (descriptive statistics)



International RDIs BNI WHO US/CAN AUS/NZ UK

(diet) 55.71 51.44 40.07 50.71 48.41

(Values per 100g)

Methods
Research approach

Exploratory study for mapping the nutritional balance of wheat cravers3 in New Zealand.

Sample

A sample of 23 wheat craver products, including diverse brands and flavors, and other relevant
categories (see Perezgonzalez, 2012a1). Notwithstanding this, the actual products were collected in
a convenient manner from four major national supermarket chains. The final sample covered most
of the population of wheat craver products available at those supermarkets.

Variables

Variables of interest for this research were the following:

Weight contribution of seven nutrients (protein, carbohydrate, sugar, fat, saturated fat, fiber
and sodium) to 100g of a food product.
The Balanced Nutrition Index (BNI) of each food product, as calculated from above variables.
Aggregated information for the sample of products (foodBNI).
Aggregated information about the individual nutrients for the simulation of hypothetical diets
(dietBNI).

Materials & analysis

Relevant data were collated after purchasing the food products or by capturing such information
from producers' websites if this information was available and was deemed reliable. The data were
then assessed using the Balanced Nutrition Index™ (BNI™) technology (see Perezgonzalez, 2012b2

).

SPSS-v18 was used for the computation of variables, including BNI and international indexes, and
for descriptive statistical analyses.

Generalization potential

Although the research sample captured a large proportion of the wheat craver products available at
the time, the resulting sample is still too small as for inferring anything beyond the group of
products here described. It is recommended to collate the data from this group with that of related
groups of products if inferential analyses are intended.

References
1. PEREZGONZALEZ Jose D (2012a). Yummy cravers. The Balanced Nutrition Index (ISSN
1177-8849), 2013, issue 1.
2. PEREZGONZALEZ Jose D (2012b). Balanced Nutrition Index™ (BNI™) (2e). Knowledge (ISSN
2324-1624), 2013, pages 38-40.
+++ Notes +++
3. Savory wheat crackers manufactured so as to compete in the same niche than chips and crisps.
4. This is the estimated unstandardized effect size for group differences (Cohen's d 
standard deviation and following Cohen's d effect size interpretation. It can be used to ascertain the relative importance
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of descriptive data without the need to perform inferential tests.

Want to know more?
BNI analysis of individual wheat craver products

You can access either the BNI™ database or the 'BNI™ journal (2013, issue 1) - Yummy
cravers' for individual nutrition analyses of each food product in the sample.

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 appropriate files.

Wiki of Science - Nutritional balance of wheat cravers (introduction)
This Wiki of Science page provides an introductory descriptive analysis of the nutritional
balance of wheat cravers.

Author

Jose D PEREZGONZALEZ (2013). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).

Other interesting sites

Journal KAI Wiki of Science AviationKnowledge A4art
The Balanced

Nutrition Index

page revision: 0, last edited: 22 Apr 2013, 11:52 (38 seconds ago)
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License
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Wheat cravers' BNI
Perezgonzalez assessed the nutritional balance of wheat cravers4

in 20123, as part of a research on the nutritional composition of
snacks in New Zealand.

Wheat cravers had, on average, a nutritional unbalance of BNI
55.71na, being particularly biased towards excess of sodium. They
were also adequate in carbohydrate, sugar and saturated fat, high
in fat, and low in protein and fiber.

Illustration 1: Nutrition information
(wheat cravers)

BNI 55.71na 0.00

Food, 100g 2012 Ideal

Protein 9.1 22.7

Carbohydrate 64.6 62.4

Sugar 2.9 < 2.9

Fat 17.7 12.6

Saturated fat 3.8 < 3.8

Fiber 0.7 6.8

Sodium 0.882 < 0.454

Kcal 454.1 454.1

kJul 1900.0 1900.0

Illustration 2: Nutritional profile (wheat cravers)

60% *

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% *

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

International standards

Wheat cravers appeared less unbalanced according to international Recommended Dietary Intakes
(RDIs), slightly less so according to US' standards.
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Illustration 3: Nutritional balance across international RDIs

Wheat cravers (dietIndex) 55.71 51.44 40.07 50.71 48.41

Product100g Company BNI WHO US/CAN AUS/NZ UK

Shapes Sensations honey
soy chicken

Arnott's 41.80 30.46 26.97 37.55 27.66

Shapes Sensations
vintage cheddar & chives

Arnott's 41.89 29.16 26.96 37.55 28.17

Shapes Sensations
roasted garlic &

parmesan
Arnott's 44.63 33.70 29.30 39.88 30.18

Home Brand Snack
Crackers barbecue

Woolworths 45.51 45.51 43.85 50.21 48.21

Shapes Sensations
balsamic vinegar & sea

salt
Arnott's 45.88 33.35 30.66 41.20 31.61

Shapes cheese & bacon Arnott's 49.17 49.17 34.11 39.93 39.93

Shapes Roadies tangy
BBQ ribs

Arnott's 50.56 40.56 35.93 45.93 45.93

Shapes pizza Arnott's 52.15 52.15 38.47 38.47 38.47

Shapes Roadies crispy
bacon & sour cream

Arnott's 52.82 42.82 37.85 47.85 47.85

Shapes Roadies sea salt
& vinegar

Arnott's 53.03 43.03 38.11 48.11 48.11

Shapes Roadies seasoned
roast chicken

Arnott's 54.70 44.70 39.49 49.49 49.49

Shapes Roadies peri peri
chicken

Arnott's 55.65 45.65 40.34 50.34 50.34

Shapes barbecue Arnott's 59.18 59.18 44.56 44.92 44.92

Eta Cravers smokey
bacon

Griffin's 60.06 58.06 44.13 54.13 54.13

Shapes cheddar Arnott's 60.42 60.42 45.44 45.44 45.44

Eta Cravers pizza Griffin's 60.57 58.18 44.38 54.38 54.38

Eta Cravers spare ribs Griffin's 61.15 55.99 45.08 55.08 55.08

Shapes Roadies crispy
cheddar potato skins

Arnott's 64.44 54.44 47.85 57.85 57.85

Shapes chicken crimpy Arnott's 64.70 64.70 48.46 58.14 58.14

Eta Cravers barbeque Griffin's 67.88 62.59 50.90 60.90 60.90

Eta Cravers chicken Griffin's 72.45 67.20 54.88 64.88 64.88

Home Brand Snack
Crackers chicken

Woolworths 78.98 78.98 67.60 67.60 65.60

Shapes chicken
drumstick

Arnott's 105.22 105.22 84.66 89.64 89.64

(Source: Perezgonzalez, 2012a1)
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Methods
Research approach

Exploratory study.

Data

The research sample comprised 23 wheat craver products, including different brands and flavors,
collected in a convenient manner (see Perezgonzalez, 2012a1).

Materials & analysis

Relevant data were collated, then assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 2012b2). SPSS-v18 was used for the computation of variables, including BNI
and international indexes, and statistical analyses.

References
1. PEREZGONZALEZ Jose D (2012a). Yummy cravers. The Balanced Nutrition Index (ISSN
1177-8849), 2013, issue 1.
2. PEREZGONZALEZ Jose D (2012b). Balanced Nutrition Index™ (BNI™) (2e). Knowledge (ISSN
2324-1624), 2013, pages 38-40.
3. PEREZGONZALEZ Jose D (2012). Nutritional balance of wheat cravers (descriptive statistics).
Knowledge (ISSN 2324-1624), 2013, pages 74-77.
+++ Notes +++
4. Savory wheat crackers manufactured so as to compete in the same niche than chips and crisps.

Want to know more?
BNI analysis of individual wheat craver products

You can access either the BNI™ database or the 'BNI™ journal (2013, issue 1) - Yummy
cravers' for individual nutrition analyses of each food product in the sample.

Wiki of Science - Nutritional balance of wheat cravers (descriptive statistics)
This Wiki of Science page provides an in-depth descriptive analysis of the nutritional balance
of wheat cravers.

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 appropriate files.

Author

Jose D PEREZGONZALEZ (2013). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).
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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, 20122). The CPI-U is a
useful index for comparing the cost of consumer goods and services (Williamson, 20114), and
represents well the consumer patterns of about 80% of the U.S. population (excluding rural
consumers, the military and institutional populations - Wikipedia, 20113).

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

1934 13.4 218.1 15.2728
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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

1973 44.4 218.1 3.9112
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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 224.9 218.1 -0.0306

2012 229.6 218.1 -0.0503
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2013* 236.5 218.1 -0.0779

2014* 243.6 218.1 -0.1048

2015* 250.9 218.1 -0.1309

2016* 258.4 218.1 -0.1562

2017* 266.2 218.1 -0.1808

2018* 274.2 218.1 -0.2046

2019* 282.4 218.1 -0.2278

2020* 290.9 218.1 -0.2503

2021* 299.6 218.1 -0.2721

(*It assumes a 3% inflation rate for each year after 2013. These multipliers should be substituted with their real
inflation values as soon as they are known.)

References
1. PEREZGONZALEZ Jose D (2011). Referential USD based on CPI-U (2011e). Journal of
Knowledge Advancement & Integration (ISSN 1177-4576), 2012, pages 117-120.
2. U.S. BUREAU OF LABOR STATISTICS (2012). Consumer price index. Retrieved from U.S.
Department of Labor on 22 April 2013.
3. WIKIPEDIA (2011). United States consumer price index. Retrieved from Wikipedia on 21 July
2011.
4. 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.
+++ Footnotes +++
5. The 2012 edition updates the 2011 edition1 with the official CPI-U values for that year.

Did you understand?
+ Test yourself
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Jose D PEREZGONZALEZ (2013). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).

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 (list of topics)
This page offers links to available topics related to referential currencies.
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Rice cravers' BNI (description)
Perezgonzalez assessed the nutritional balance of rice cravers
3 in 20121, as part of a research on the nutritional
composition of snacks in New Zealand. This article provides
descriptive information both about the sample of products
under research (foodBNI) as well as about a hypothetical diet
based on those products (dietBNI).

foodBNI

The distribution of nutritional balance, as shown in illustration 1, was rather flat, due to the small
number of products under research. The median was located at BNI 60.60 and the middle 68% of
products ranged between BNI 42 (P16) and BNI 74 (P84). There was a slight positive skewness
(mean=60.77, zSkew=1.59), although, given the size of the sample and the shape of the
distribution, this may be of little practical importance.

The distribution of nutritional balance varied slightly according to the particular recommended
dietary intakes (RDIs) of reference, although all followed a pattern similar to the one just described.
Even so, this group of products appeared slightly less unbalanced under US' and WHO's RDIs than
under UK's and Australia's RDIs.

Illustration 1: Food's nutritional balance distribution

International RDIs

Scale BNI WHO US/CAN AUS/NZ UK

=0

>0

2 1 1

1 3 3 1 2

3 4 5 3 3

2 1 3 5 4

4 2 3 2

2

1

1 1 1

1
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Median 60.60 46.65 44.72 55.01 50.74

SPR 15.81 17.14 13.13 12.99 15.86

P16 42.50 29.84 30.90 41.17 35.44

P84 74.12 64.12 57.15 67.15 67.15

RSkew -2.29 0.33 -0.70 -0.85 0.56

Mean 60.77 47.70 45.95 56.03 52.05

StDev 17.05 18.19 14.49 14.43 16.51

zSkew 1.59 1.83 1.78 1.79 1.66

zKurt 1.38 1.41 1.54 1.57 1.26

Unstandardized small medium large ( Avg.StDev )

effect size4 3 8 13 ( 16 )

Correlations between indexes were high, thus supporting the idea of a common pattern in the
distribution of nutritional balance across international indexes for this particular group of products.

Illustration 2: Correlations (Pearson and Spearman)

r / rho BNI WHO US/CAN AUS/NZ UK

BNI .945 .984 .984 .918

WHO .979 .967 .967 .984

US/CAN .997 .981 1.000 .956

AUS/NZ .998 .981 1.000 .956

UK .955 .989 .966 .965

dietBNI

As part of a hypothetical diet where all products contributed the same weight of cravers, the
resulting nutritional unbalance would remain practically the same for all indexes (when attending to
the unstandardized effect size for this group).
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Illustration 3: Diet's nutritional balance

Protein Carbs Sugar Fat Sat.fat Fiber Sodium

5.7 76.5 3.7 9.8 1.4 0.5 809.8

International RDIs BNI WHO US/CAN AUS/NZ UK

(diet) 57.89 47.55 42.69 52.76 51.50

(Values per 100g)

Methods
Research approach

Exploratory study for mapping the nutritional balance of rice cravers3 in New Zealand.

Sample

A sample of 13 rice craver products, including diverse brands and flavors, and other relevant
categories (see Perezgonzalez, 2012a1). Notwithstanding this, the actual products were collected in
a convenient manner from four major national supermarket chains. The final sample covered most
of the population of these products available at those supermarkets.

Variables

Variables of interest for this research were the following:

Weight contribution of seven nutrients (protein, carbohydrate, sugar, fat, saturated fat, fiber
and sodium) to 100g of a food product.
The Balanced Nutrition Index (BNI) of each food product, as calculated from above variables.
Aggregated information for the sample of products (foodBNI).
Aggregated information about the individual nutrients for the simulation of hypothetical diets
(dietBNI).

Materials & analysis

Relevant data were collated after purchasing the food products or by capturing such information
from producers' websites if this information was available and was deemed reliable. The data were
then assessed using the Balanced Nutrition Index™ (BNI™) technology (see Perezgonzalez, 2012b2

).

SPSS-v18 was used for the computation of variables, including BNI and international indexes, and
for descriptive statistical analyses.

Generalization potential

Although the research sample captured a large proportion of the rice craver products available at
the time, the resulting sample is still too small as for inferring anything beyond the group of
products here described. It is recommended to collate the data from this group with that of related
groups of products if inferential analyses are intended.
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References
1. PEREZGONZALEZ Jose D (2012a). Yummy cravers. The Balanced Nutrition Index (ISSN
1177-8849), 2013, issue 1.
2. PEREZGONZALEZ Jose D (2012b). Balanced Nutrition Index™ (BNI™) (2e). Knowledge (ISSN
2324-1624), 2013, pages 38-40.
+++ Notes +++
3. Savory rice crackers manufactured so as to compete in the same niche than chips and crisps.
4. This is the estimated unstandardized effect size for group differences (Cohen's d 
standard deviation and following Cohen's d effect size interpretation. It can be used to ascertain the relative importance
of descriptive data without the need to perform inferential tests.

Want to know more?
BNI analysis of individual rice craver products

You can access either the BNI™ database or the 'BNI™ journal (2013, issue 1) - Yummy
cravers' for individual nutrition analyses of each food product in the sample.

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 appropriate files.

Wiki of Science - Nutritional balance of rice cravers (introduction)
This Wiki of Science page provides an introductory descriptive analysis of the nutritional
balance of rice cravers.

Author

Jose D PEREZGONZALEZ (2013). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).

Other interesting sites

Journal KAI Wiki of Science AviationKnowledge A4art
The Balanced

Nutrition Index

page revision: 4, last edited: 3 May 2013, 11:20 (9 seconds ago)

Unless stated otherwise Content of this page is licensed under Creative Commons Attribution-ShareAlike 3.0
License
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Rice cravers' BNI
Perezgonzalez assessed the nutritional balance of rice cravers4 in
20121, as part of a research on the nutritional composition of
snacks in New Zealand.

Rice cravers had, on average, a nutritional unbalance of BNI
57.89na, being particularly biased towards deficiency in fiber.
They were also adequate in sugar and saturated fat, high in
carbohydrate and sodium, and low in protein and fat.

Illustration 1: Nutrition information
(rice cravers)

BNI 57.89na 0.00

Food, 100g 2012 Ideal

Protein 5.7 20.9

Carbohydrate 76.5 57.3

Sugar 3.7 < 3.7

Fat 9.8 11.6

Saturated fat 1.4 < 1.4

Fiber 0.5 6.3

Sodium 0.810 < 0.417

Kcal 417.0 417.0

kJul 1744.7 1744.7

Illustration 2: Nutritional profile (rice cravers)

75% *

70% *

65% *

60% *

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

Rice cravers appeared less unbalanced according to international Recommended Dietary Intakes
(RDIs), slightly less so according to US' standards.

Illustration 3: Nutritional balance across international RDIs

Rice cravers (dietIndex) 57.89 47.55 42.69 52.76 51.50

Product100g Company BNI WHO US/CAN AUS/NZ UK

Mr. Munchies pizza Hot Shots 39.18 29.18 29.18 39.18 39.18

Mr. Munchies BBQ Hot Shots 42.14 32.14 32.14 42.14 42.14

Healtheries KidsCare
Rice Rounds BBQ

Vitaco Health 43.65 25.54 30.74 41.00 29.54

Sakata Gourmet Bites
vintage cheddar & onion

Sakata 45.46 31.92 31.39 41.70 34.25

Healtheries KidsCare
Rice Wheels sour cream

& chives
Vitaco Health 55.86 37.20 41.03 51.11 41.51

Fantastic Delites sour
cream & chives

Fantastic
Snacks

57.58 47.58 42.78 52.78 52.78

Sakata Gourmet Bites
salt & balsamic vinegar

Sakata 60.60 46.65 44.72 55.01 47.34

Fantastic Soho's sour
cream & chives

Fantastic
Snacks

62.13 45.38 47.50 57.50 50.74

Fantastic Delites cheese
& French onion

Fantastic
Snacks

65.53 55.53 49.66 59.66 59.66

Fantastic Soho's roast
chicken

Fantastic
Snacks

68.72 49.94 53.49 63.49 54.70

Fantastic Delites sweet
chilli & sour cream

Fantastic
Snacks

72.57 62.57 55.66 65.66 65.66

Fantastic Delites flame
grilled barbecue

Fantastic
Snacks

74.60 64.60 57.62 67.62 67.62

Fantastic Delites sea salt
& balsamic vinegar

Fantastic
Snacks

101.93 91.93 81.49 91.49 91.49

(Source: Perezgonzalez, 2012a1)

Methods
Research approach

Exploratory study.

Data

The research sample comprised 13 rice craver products, including different brands and flavors,
collected in a convenient manner (see Perezgonzalez, 2012a1).
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Materials & analysis

Relevant data were collated, then assessed using the Balanced Nutrition Index™ (BNI™) technology
(see Perezgonzalez, 2012b2). SPSS-v18 was used for the computation of variables, including BNI
and international indexes, and statistical analyses.

References
1. PEREZGONZALEZ Jose D (2012a). Yummy cravers. The Balanced Nutrition Index (ISSN
1177-8849), 2013, issue 1.
2. PEREZGONZALEZ Jose D (2012b). Balanced Nutrition Index™ (BNI™) (2e). Knowledge (ISSN
2324-1624), 2013, pages 38-40.
3. PEREZGONZALEZ Jose D (2012c). Nutritional balance of rice cravers (descriptive statistics).
Knowledge (ISSN 2324-1624), 2013, pages 85-88.
+++ Notes +++
4. Savory rice crackers manufactured so as to compete in the same niche than chips and crisps.

Want to know more?
BNI analysis of individual wheat craver products

You can access either the BNI™ database or the 'BNI™ journal (2013, issue 1) - Yummy
cravers' for individual nutrition analyses of each food product in the sample.

Wiki of Science - Nutritional balance of rice cravers (descriptive statistics)
This Wiki of Science page provides an in-depth descriptive analysis of the nutritional balance
of rice cravers.

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 appropriate files.

Author

Jose D PEREZGONZALEZ (2013). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).
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License
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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, 20121).

The formula for calculating rEUR is the following:

rEUR = nominal EUR + (nominal EUR * multiplier)

Year HICP A.Avg Base 2010 multiplier

2008 107.8 109.8 0.0186

2009 108.1 109.8 0.0157

2010 109.8 109.8 0.0000

2011 112.8 109.8 -0.0266

2012 115.6 109.8 -0.0502

2013* 119.1 109.8 -0.0778

2014* 122.6 109.8 -0.1047

2015* 126.3 109.8 -0.1308

2016* 130.1 109.8 -0.1561

2017* 134.0 109.8 -0.1807

2018* 138.0 109.8 -0.2045

2019* 142.2 109.8 -0.2277

2020* 146.4 109.8 -0.2502

2021* 150.8 109.8 -0.2720

(*It assumes a 3% inflation rate for each year after 2012. These multipliers should be substituted with their real
inflation values as soon as they are known.)

References
1. EUROPEAN CENTRAL BANK (2012). 5.1 HICP, other prices and costs. In Monthly Bulletin -
Euro Area Statistics Online, 02-05-2013, S47. Retrieved from the European Central Bank on 3 May
2013.
2. PEREZGONZALEZ Jose D (2011). Referential EUR based on HICP (2011e). Journal of
Knowledge Advancement & Integration (ISSN 1177-4576), 2012, pages 128-129.
+++ Footnotes +++
3. The 2012 edition updates the 2011 edition2 with the official HICP values for that year.
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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.

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

Author

Jose D PEREZGONZALEZ (2013). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).
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T-VASIS versus PAPI
Lewis (20111) compared the accuracy with which a group of
ab-initio pilots tracked the correct approach-to-landing glide
path when using two different approach lighting systems
(T-VASIS4 and PAPI5). Results (see illustration 1) show that
pilots were better at tracking the correct glide slope in 8
scenarios out of 10 when using T-VASIS and in 2 scenarios out
of 10 when using PAPI. On average, ab-initio pilots performed
better with T-VASIS (mean difference = 6), a sensible difference
of moderate magnitude (when attending to the unstandardized
effect size).

Illustration 1. Average deviation from glide slope*

Scenario I II III IV V VI VII VIII IX X Mean StDev

PAPI 51 47 59 79 71 82 57 62 46 47 60 13

T-VASIS 43 46 61 63 59 72 47 52 53 45 54 9

Difference 8 1 -2 16 12 10 10 10 -7 2 6

Unstandardized effect size3 small 2 medium 6 large 9

(* Angular deviation from 0, multiplied by 100)

When questioned about their perception of fit-for-purpose and preference for one lighting system or
the other, most pilots perceived T-VASIS as being a better visual system when flying on the glide
slope or when above it, but perceived PAPI as being a better visual system when flying below the
glide slope. Irrespective of perception, though, most preferred PAPI over T-VASIS.

Illustration 2. Assessment of best-fit-for-purpose and preference for approach lighting
system

Number (%) of pilots who think best displays when Number (%) of
pilots

On glide
slope

Above glide
slope

Below glide
slope Who prefer

PAPI 6 (42%) 3 (21%) 8 (57%) 9 (55%)

T-VASIS 8 (57%) 11 (79%) 6 (43%) 5 (35%)
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Methods
Research approach

Exploratory research2 done under laboratory conditions for assessing whether ab-initio pilots would
maintain the correct glide path when using two different visual approach slope indicator lighting
systems (PAPI and T-VASIS) under similar conditions. It also measured personal assessment and
preference for each system.

Sample

A convenient sample of 14 third-year military aviation students from the Australian Defence Force
Academy (UNSW, Canberra, Australia), between 20 and 23 years of age.

The participants had a minimum of 21 flying hours (assumed to be as cadet pilots), while some had
accumulated up to 50 hours when counting prior flying experience (although none of these had
flown an aircraft in the past two-and-a-half years other than for the 21 flying hours as cadets,
supposedly). None had experience with visual approach slope indicator lighting systems.

Design

A repeated measures design with 10 simulated approach-to-land maneuvers per slope indicator
lighting system, and with random allocation of each participant to the first slope indicator lighting
system (which started the sequence, followed by the second slope indicator lighting system, and so
on). The PAPI system was linked to simulated runway 05 at Adelaide airport, while the T-VASIS
system was linked to simulated runway 19 at Brisbane airport. Both runways were selected for their
contextual similarity, thus helping control potential confounding variables.

Variables

Dependent variable: angular deviation from correct approach flight slope.
Independent variable: two different visual approach slope indicator lighting systems
(T-VASIS and PAPI), and ten pairs of scenarios simulating different flight conditions.
Confounding variables:

Two simulated runways (at different airports), which were controlled by choosing
runways that were similar in their contextual information
Flight experience, which was controlled by the official requirement of pilots not having
flown for the past two-and-a-half years, other than as part of their military training.

Materials

Simulated flights using Microsoft Flight Simulator 2004. Ten pairs of flight scenarios were put
to the pilots, varying in visibility, weather condition and altitude.
The flight simulator function was used to record deviation from the correct glide slope per
second of flight.
A four-item questionnaire for measuring perception of fit-for-purpose and preference for one
or the other slope indicator lighting system.

Procedure

After selection, participants sat in a simulator and piloted a Beechcraft King Air 350 using Microsoft
Flight Simulator 2004. Each participant flew 20 approaches-to-land, 10 approaches using T-VASIS

WikiofScience: 20130530 - Ab-initio pilots' performance using T-VASIS versus PAPI - 2011



(at the simulated Brisbane airport) and another 10 approaches using PAPI (at the simulated
Adelaide airport) under varied conditions of visibility and altitude. The approaches were made in
sequence, with the starting condition (T-VASIS or PAPI) being selected at random for each
participant. After the experiment, participants filled in a questionnaire about their assessment of
perceived fit-for-purpose of, and personal preference for, each lighting system.

Generalization potential

Limited, if any, to ab-initio pilots with about 21 flying hours. The main limitation of the study is that
the low experience with flying may account for the variability in tracking the flight path (with
T-VASIS offering more precise feedback than PAPI, thus the better performance). The results seem
of little relevance to any other population.

References
1. LEWIS Raymond (2011). T-Visual Approach Slope Indicator System (T-VASIS) versus Precision
Approach Path Indicator (PAPI) – the debate revisited. Aviation Education and Research Proceedings
(ISSN 1176-0729), volume 2011, pages 20-30.
+++ Notes +++
2. The research was presented as a confirmatory one, including two research hypotheses. However, the results were only
descriptive in nature which, together with a small sample size of limited generalizability, makes this research a de facto
exploratory study.
3. This is the estimated unstandardized effect size for group differences (Cohen's d 
standard deviation and following Cohen's d effect size interpretation. It can be used to ascertain the relative importance of
descriptive data without the need to perform inferential tests.
4. T-Visual Approach Slope Indicator System.
5. Precision Approach Path Indicator

Want to know more?
LEWIS (2011) original article

The original article provides full detail about the research.
Skybrary - VASIS

This Skybrary page offers a small introduction to different visual approach slope indicators
(such as T-VASIS and PAPI).
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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, 20122). 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

2010 114.5 114.5 0.0000

2011 119.6 114.5 -0.0426

2012 123.0 114.5 -0.0691
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2013* 126.7 114.5 -0.0962

2014* 130.5 114.5 -0.1225

2015* 134.4 114.5 -0.1481

2016* 138.4 114.5 -0.1729

2017* 142.6 114.5 -0.1970

2018* 146.9 114.5 -0.2204

2019* 151.3 114.5 -0.2431

2020* 155.8 114.5 -0.2651

2021* 160.5 114.5 -0.2865

(*It assumes a 3% inflation rate for each year after 2012. These multipliers should be substituted with their real
inflation values as soon as they are known.)

References
1. PEREZGONZALEZ Jose D (2011). Referential GBP based on CPI (2011e). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2012, pages 121-122.
2. RATE INFLATION (2012). United Kingdom Consumer Price Index (CPI) history. Retrieved from
Rate Inflation on 13 May 2013.
+++ Footnotes +++
3. The 2012 edition updates the 2011 edition1 with the official CPI values for that year.

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.

WikiofScience - Referential currency (list of topics)
This WikiofScience page provides a list of topics related to referential currencies.

Author

Jose D PEREZGONZALEZ (2013). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).
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Duty hours and aviation safety
In 2002, Goode1 carried out research to assess the potential
effect of duty hours on human-factors-related accidents in
commercial aviation. The study identified several time
brackets of continuous duty time, then calculated the
number of hours contemporary pilots work within those
brackets (as a proxy for historical work hours) against
historical accidents that occurred when pilots were on duty
within similar brackets.

The results showed a relationship between hours on duty
and amount of accidents. Illustration 1 standardizes results
as percentages, and shows that workloads of 10 hours or more made up just 10% of total duty time
yet 21% of human-factors-related accidents also occurred within those brackets. In terms of
relative risk, there was a 73% chance of accidents occurring when pilots had been on duty for 10 or
more hours. When attending to the most extreme bracket, just 1% of total duty time is done
beyond 12 hours, yet 5.5% of accidents also occurred when pilots had been on duty in such time
bracket, implying a 56% chance of accidents when on duty in that time bracket.

Illustration 1: percentages for hours of duty, accidents and risk

Duty hours % hours % accident % risk cumulative

1-3 34.6 27.3 7.9 7.9

4-6 32.6 27.3 8.4 16.3

7-9 23.0 25.5 11.1 27.4

10-12 8.8 14.5 16.5 43.9

13+ 1.0 5.5 56.2 100

Study's scope

Although, the measures of accidents and duty hours are not from the same sample or time period,
the study is a clever one in attempting to overcome the low occurrence of contemporary accidents
and the difficulty in collating historical workload data in order to assess the potential relationship
between aviation accidents and pilots' duty hours. Still, such sample mismatch may compromise the
subsequent results, and these should be taken with caution. Furthermore, results are relative to
American airlines, thus they should be considered local until replicated in other nations.
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Methods
Research approach

Exploratory study describing the potential relationship between pilots' duty hours and aviation
accidents.

Sample

The sample comprised two subsamples: the accident subsample consisted of reports from 55 serious
incidents or accidents that occurred between 1978 and 1999, considered to be human-factors-
related and which also had recorded pilots' activities for at least 72-hours prior to the accident. The
workload subsample consisted of the contemporary monthly duty hours (scheduled or actual) of
captains for 10 carriers in 1999.

Variables

Contemporary duty-hours per month as a measure of workload (and as a proxy for historical
duty-hours per month); historical rate of human-factors-related serious incidents and accidents as a
measure of accidents; ratio between accidents and workload as a measure of risk.

Data analysis

Descriptive statistics: frequencies, percentages and ratios.

References
1. GOODE Jeffrey H (2002). Are pilots at risk of accidents due to fatigue? Journal of Safety
Research (ISSN 0022-4375), 2003, volume 34, issue 3, pages 309-313.

Want to know more?
AviationKnowledge - Sleep management for commercial aviation

A small standard operating procedure about sleep management for commercial pilots.
PubMed - Original article's abstract

Access to the original article can be obtained via ScienceDirect.
WikiofScience - Pseudoscience in Goode's (2002) work

This WikiofScience page delves with some pseudoscientific evidence in the original article.

Editors

Todd KENDALL (2012). Massey University, New Zealand. ( Todd Kendall)
Jose D PEREZGONZALEZ (2013). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( 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 (Consumer Price Index), weighted average of 8
capital cities, for all groups (Rate Inflation, 20123). The formula is the following:

rAUD = nominal AUD + (nominal AUD * multiplier)

Year CPI A.Avg Base 2010 multiplier

1948 1.9 96.1 49.5789

1949 4.0 96.1 23.0250

1950 4.4 96.1 20.8409

1951 5.2 96.1 17.4808

1952 6.1 96.1 14.7541

1953 6.4 96.1 14.0156

1954 6.5 96.1 13.7846

1955 6.6 96.1 13.5606

1956 7.0 96.1 12.7286

1957 7.2 96.1 12.3472

1958 7.2 96.1 12.3472

1959 7.4 96.1 11.9865

1960 7.7 96.1 11.4805

1961 7.8 96.1 11.3205

1962 7.8 96.1 11.3205

1963 7.9 96.1 11.1646

1964 8.1 96.1 10.8642

1965 8.4 96.1 10.4405

1966 8.6 96.1 10.1744

1967 8.9 96.1 9.7978

1968 9.2 96.1 9.4457

1969 9.5 96.1 9.1158

1970 9.8 96.1 8.8061

1971 10.4 96.1 8.2404

1972 11.0 96.1 7.7364
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1973 12.0 96.1 7.0083

1974 13.9 96.1 5.9137

1975 16.0 96.1 5.0063

1976 18.1 96.1 4.3094

1977 20.3 96.1 3.7340

1978 21.9 96.1 3.3881

1979 23.9 96.1 3.0209

1980 26.4 96.1 2.6402

1981 28.9 96.1 2.3253

1982 32.1 96.1 1.9938

1983 35.4 96.1 1.7147

1984 36.8 96.1 1.6114

1985 39.2 96.1 1.4515

1986 42.8 96.1 1.2453

1987 46.4 96.1 1.0711

1988 49.8 96.1 0.9297

1989 53.5 96.1 0.7963

1990 57.5 96.1 0.6713

1991 59.3 96.1 0.6206

1992 59.9 96.1 0.6043

1993 60.9 96.1 0.5780

1994 62.1 96.1 0.5475

1995 65.0 96.1 0.4785

1996 66.7 96.1 0.4408

1997 66.9 96.1 0.4365

1998 67.4 96.1 0.4258

1999 68.4 96.1 0.4050

2000 71.5 96.1 0.3441

2001 74.6 96.1 0.2882

2002 76.9 96.1 0.2497

2003 79.0 96.1 0.2165

2004 80.8 96.1 0.1894

2005 83.0 96.1 0.1578

2006 85.9 96.1 0.1187

2007 87.9 96.1 0.0933

2008 91.8 96.1 0.0468

2009 93.4 96.1 0.0289

2010 96.1 96.1 0.0000

2011 99.3 96.1 -0.0322
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2012 101.0 96.1 -0.0485

2013* 104.0 96.1 -0.0762

2014* 107.2 96.1 -0.1031

2015* 110.4 96.1 -0.1293

2016* 113.7 96.1 -0.1546

2017* 117.1 96.1 -0.1792

2018* 120.6 96.1 -0.2031

2019* 124.2 96.1 -0.2264

2020* 127.9 96.1 -0.2489

2021* 131.8 96.1 -0.2708

(*It assumes a 3% inflation rate for each year after 2012. These multipliers should be substituted with their real
inflation values as soon as they are known.)

References
1. AUSTRALIAN TAXATION OFFICE (2013). Consumer price index (CPI) rates. Retrieved from
Australian Taxation Office for the Commonwealth of Australia website on 19 May 2013.
2. PEREZGONZALEZ Jose D (2011). Referential AUD based on CPI (2011e). Journal of
Knowledge Advancement & Integration (ISSN 1177-4576), 2012, pages 130-132.
3. RATE INFLATION (2012). Australian Consumer Price Index (CPI) history. Retrieved from Rate
Inflation on 19 May 2013.
+++ Footnotes +++
4. The 2012 edition updates the 2011 edition2 with the official CPI values for that year, and expands calculations back to

1948. (Australia also changed its base year from 1989-1990 to 2011-2012 - Australian Taxation Office, 20131. However
this does not affect the resulting r$ once all figures are updated accordingly.)

Outdated versions

PEREZGONZALEZ Jose D (2010). Referential AUD based on CPI (2010e). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2011, pages 95-96.
PEREZGONZALEZ Jose D (2011). Referential AUD based on CPI (2011e). Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2012, pages 130-132.

Author

Jose D PEREZGONZALEZ (2013). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).

Want to know more?
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.

WikiofScience - Referential currency (list of topics)
This WikiofScience 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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Misinterpretations of 'p' and 'sig'
Haller and Krauss (20002) carried out a study on common
misinterpretations of tests of significance among German
psychology students and academics, which partly replicates
one done by Oakes (19863). Typically, most of these
misinterpretations confuse p-values (ie, the probability of
the data when assuming that the null hypothesis is true)
and, especially, statistical significance7, 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.

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 regarding tests of significance

Common misinterpretations6 Instructors Researchers Students

f % f % f %

Significance disproves the null hypothesis 3 10% 6 15% 15 34%

The p-value informs of the probability of the null
hypothesis

5 17% 10 26% 14 32%

Significance proves the alternative hypothesis 3 10% 5 13% 9 20%

The p-value informs of the probability of the
alternative hypothesis

10 33% 13 33% 26 59%

'P' informs of the probability of a wrong decision
when rejecting the null

22 73% 26 67% 30 68%

The p-value informs of the probability of the results
if replicated

11 37% 19 49% 18 41%

(Participants who answered that all of above were
false)

6 20% 4 10% 0 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

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 with
'p=0.01'.
The six statements asked for a true / false decision regarding whether each particular
statement reflected a logical interpretation of the results. Unbeknownst to the participants, all
statements were false, representing six common misinterpretations of tests of significance.
The study also provided the 'hint' that "several or none of the statements may be correct".

Analysis

Descriptive statistics.

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 did Oakes, 19863, in the U.K., and Falk and Greenbaum,
19951, 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
null hypothesis significance testing (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.
3. OAKES Michael (1986). Statistical inference: a commentary for the social and behavioral
sciences. John Wiley & Sons (Chichester, UK), 1986.
4. PEREZGONZALEZ Jose D [ed] (2012). Misinterpretation of 'p' (2000) (2e)5. Journal of
Knowledge Advancement & Integration (ISSN 1177-4576), 2012, pages 146-148.
+++ Notes +++
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5. This edition updates the previous edition4 by estimating frequencies for table 1, thus making the table more
comparable across related articles.
6. The original research statements have been rephrased here.
7. The example provided to participants used p=0.01, thus it can be interpreted as having the dual role of a 'p-value' and
a 'conventional level of significance'.

Want to know more?
WikiofScience - Hypotheses testing (disambiguation)

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

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

WikiofScience - Related studies
You can find more information on two related studies on WikiofScience. One was the original
study done by Oakes in 1986; the other study was a replication done by Falk and Greenbaum
in 1995.
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Referential CAD
The following table provides the inflator/deflator multiplier for calculating referential Canadian
dollars (rCAD, r$). It is based on the average annual CPI (Consumer Price Index) for Canada
(Statistics Canada, 20122). The formula is the following:

rCAD = nominal CAD + (nominal CAD * multiplier)

Year CPI A.Avg Base 2010 multiplier

1918 8.9 116.5 12.0899

1919 9.8 116.5 10.8878

1920 11.4 116.5 9.2193

1921 10.0 116.5 10.6500

1922 9.2 116.5 11.6630

1923 9.2 116.5 11.6630

1924 9.0 116.5 11.9444

1925 9.1 116.5 11.8022

1926 9.2 116.5 11.6630

1927 9.1 116.5 11.8022

1928 9.1 116.5 11.8022

1929 9.2 116.5 11.6630

1930 9.1 116.5 11.8022

1931 8.2 116.5 13.2073

1932 7.5 116.5 14.5333

1933 7.1 116.5 15.4085

1934 7.2 116.5 15.1806

1935 7.3 116.5 14.9589

1936 7.4 116.5 14.7432

1937 7.7 116.5 14.1299

1938 7.7 116.5 14.1299

1939 7.7 116.5 14.1299

1940 8.0 116.5 13.5625

1941 8.5 116.5 12.7059

1942 8.8 116.5 12.2386
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1943 9.0 116.5 11.9444

1944 9.1 116.5 11.8022

1945 9.2 116.5 11.6630

1946 9.4 116.5 11.3936

1947 10.3 116.5 10.3107

1948 11.8 116.5 8.8729

1949 12.2 116.5 8.5492

1950 12.5 116.5 8.3200

1951 13.8 116.5 7.4420

1952 14.2 116.5 7.2042

1953 14.0 116.5 7.3214

1954 14.1 116.5 7.2624

1955 14.1 116.5 7.2624

1956 14.3 116.5 7.1469

1957 14.8 116.5 6.8716

1958 15.2 116.5 6.6645

1959 15.3 116.5 6.6144

1960 15.5 116.5 6.5161

1961 15.7 116.5 6.4204

1962 15.9 116.5 6.3270

1963 16.1 116.5 6.2360

1964 16.4 116.5 6.1037

1965 16.8 116.5 5.9345

1966 17.5 116.5 5.6571

1967 18.1 116.5 5.4365

1968 18.8 116.5 5.1968

1969 19.7 116.5 4.9137

1970 20.3 116.5 4.7389

1971 20.9 116.5 4.5742

1972 21.9 116.5 4.3196

1973 23.6 116.5 3.9364

1974 26.2 116.5 3.4466

1975 29.0 116.5 3.0172

1976 31.1 116.5 2.7460

1977 33.6 116.5 2.4673

1978 36.6 116.5 2.1831

1979 40.0 116.5 1.9125

1980 44.0 116.5 1.6477

1981 49.5 116.5 1.3535
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1982 54.9 116.5 1.1220

1983 58.1 116.5 1.0052

1984 60.6 116.5 0.9224

1985 63.0 116.5 0.8492

1986 65.6 116.5 0.7759

1987 68.5 116.5 0.7007

1988 71.2 116.5 0.6362

1989 74.8 116.5 0.5575

1990 78.4 116.5 0.4860

1991 82.8 116.5 0.4070

1992 84.0 116.5 0.3869

1993 85.6 116.5 0.3610

1994 85.7 116.5 0.3594

1995 87.6 116.5 0.3299

1996 88.9 116.5 0.3105

1997 90.4 116.5 0.2887

1998 91.3 116.5 0.2760

1999 92.9 116.5 0.2540

2000 95.4 116.5 0.2212

2001 97.8 116.5 0.1912

2002 100.0 116.5 0.1650

2003 102.8 116.5 0.1333

2004 104.7 116.5 0.1127

2005 107.0 116.5 0.0888

2006 109.1 116.5 0.0678

2007 111.5 116.5 0.0448

2008 114.1 116.5 0.0210

2009 114.4 116.5 0.0184

2010 116.5 116.5 0.0000

2011 119.9 116.5 -0.0284

2012 121.7 116.5 -0.0427

2013* 125.4 116.5 -0.0706

2014* 129.1 116.5 -0.0977

2015* 133.0 116.5 -0.1240

2016* 137.0 116.5 -0.1495

2017* 141.1 116.5 -0.1742

2018* 145.3 116.5 -0.1983

2019* 149.7 116.5 -0.2217

2020* 154.2 116.5 -0.2443
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2021* 158.8 116.5 -0.2663

(*It assumes a 3% inflation rate for each year after 2012. These multipliers should be substituted with their real
inflation values as soon as they are known.)

References

1. PEREZGONZALEZ Jose D (2011). Referential CAD based on CPI. Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2012, pages 133-136.
2. STATISTICS CANADA (2012). Consumer Price Index, historical summary. Retrieved from
Statistics Canada on 13 May 2013.
+++ Footnotes +++
3. The 2012 edition updates the 2011 edition1 with the official CPI values for that year.

Author

Jose D PEREZGONZALEZ (2013). Massey University, Turitea Campus, Private Bag 11-222,
Palmerston North 4442, New Zealand. ( JDPerezgonzalez).

Want to know more?
Canadian dollar inflation calculator

Handy online calculator for estimating the value of the Canadian dollar over time. The
calculator includes the inflation for 2010; thus, using it as your base year, you can estimate
historical referential Canadian dollars (rCAD, r$) with easy. The calculator seems to select a
particular month for comparison, rather than the annual average, so it may result in small
differences in the final output.

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

WikiofScience - Referential currency (list of topics)
This WikiofScience page provides a list of topics related to referential currencies.

Other interesting sites

Knowledge WikiofScience AviationKnowledge A4art
The Balanced

Nutrition Index

page revision: 0, last edited: 21 Jun 2013, 14:00 (22 seconds ago)

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

WikiofScience: 20130621 - Referential CAD based on CPI (2012e)



Fold
Table of Contents

Cheese's BNI (description)
foodBNI
dietBNI

Methods
Research approach
Sample
Variables
Materials & analysis

Site: WikiofScience at http://wikiofscience.wikidot.com
Source page: 20130705 - Nutritional balance of cheese (descriptive statistics) - 2012 at

http://wikiofscience.wikidot.com/print:20130705-bni-cheese-perezgonzalez2012

20130705 - Nutritional balance of cheese (descriptive
statistics) - 2012

[Data] [<Normal page] [PEREZGONZALEZ Jose D (2012). Nutritional balance of cheese (descriptive statistics). Knowledge (ISSN
2324-1624), 2013, pages 110-112.] [DOI]

Cheese's BNI (description)
Perezgonzalez assessed the nutritional balance of cheese3 in 20121, as part
of a research on the nutritional composition of food in New Zealand. This
article provides descriptive information both about the sample of products
under research (foodBNI) as well as about a hypothetical diet based on those
products (dietBNI).

foodBNI

The distribution of nutritional balance is shown in illustration 1. The median
was located at BNI 127.54 and the middle 68% of products ranged between BNI 123 (P

16
) and BNI 143 (P

84
).

There was a slight positive skewness (mean=130.12, zSkew=1.67) but, overall, the distribution approached a
normal distribution.

Illustration 1: Food's nutritional balance distribution

International RDIs

Scale BNI WHO US/CAN AUS/NZ UK

=0

>0

3 3

3 1 3

1 6 6 6

2 9 12 9

16 1 7 8 7

4 6 1 1 1

4 15 1

2 3

3

1
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Median 127.54 143.22 113.06 114.78 112.04

SPR 10.30 10.31 14.77 10.30 14.29

P
16 122.84 138.39 97.86 108.25 96.86

P
84 143.43 159.01 127.39 128.85 125.44

RSkew 5.60 5.48 -0.44 3.77 -0.89

Mean 130.12 146.35 112.06 117.89 111.21

StDev 10.78 10.29 13.22 10.46 13.18

zSkew 1.67 2.17 -0.40 1.65 -0.25

zKurt 0.40 0.64 -0.45 0.59 -0.42

Unstandardized small medium large ( Avg.StDev )

effect size4 2 6 9 ( 12 )

The distribution of nutritional balance varied slightly according to the particular recommended dietary intakes
(RDIs) of reference, although all followed a pattern similar to the one just described. Even so, this group of
products appeared largely more unbalanced under WHO's RDIs and largely less unbalanced under Australia's
and, especially, under US' and UK's RDIs (when attending to the unstandardized effect size).

Correlations between international indexes and the BNI were high, but moderately to high between themselves
(illustration 2). Thus, although there was a common pattern in the distribution of nutritional balance across
international indexes for this group of products, there was also more variability in how unbalanced a particular
cheese appeared under a given international index.

Illustration 2: Correlations between international RDIs

r / rho BNI WHO US/CAN AUS/NZ UK

BNI .683 .851 .909 .861

WHO .852 .441 .691 .443

US/CAN .826 .565 .786 .992

AUS/NZ .937 .813 .799 .775

UK .828 .559 .997 .780

dietBNI

As part of a hypothetical diet where all products contributed the same weight of cheese, the resulting
nutritional unbalance would remain practically the same for most indexes. Thus, there is no apparent benefit in
eating such a varied cheese diet.

Illustration 3: Diet's nutritional balance

Protein Carbs Sugar Fat Sat.fat Fiber Sodium

22.5 1.0 0.9 27.8 18.2 0.0 0.748

International RDIs BNI WHO US/CAN AUS/NZ UK

(diet) 125.09 145.09 107.91 110.21 107.91

(Values per 100g)
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Methods
Research approach

Exploratory study for mapping the nutritional balance of cheese3 in New Zealand.

Sample

A sample of 29 cheeses, including diverse types and brands (see Perezgonzalez, 2012a1). Notwithstanding this,
the actual products were collected in a convenient manner from four major national supermarket chains.

Variables

Variables of interest for this research were the following:

Weight contribution of seven nutrients (protein, carbohydrate, sugar, fat, saturated fat, fiber and sodium)
to 100g of a food product.
The Balanced Nutrition Index (BNI) of each food product, as calculated from above variables.
Aggregated information for the sample of products (foodBNI).
Aggregated information about the individual nutrients for the simulation of hypothetical diets (dietBNI).

Materials & analysis

Relevant data were collated after purchasing the food products or by capturing such information from
producers' websites if this information was available and was deemed reliable. The data were then assessed
using the Balanced Nutrition Index™ (BNI™) technology (see Perezgonzalez, 2012b2).

SPSS-v21 was used for the computation of variables, including the BNI and international indexes, and for
descriptive statistical analyses.

References
1. PEREZGONZALEZ Jose D (2012a). Cheesy cheese. The Balanced Nutrition Index (ISSN 1177-8849),
2013, issue 2.
2. PEREZGONZALEZ Jose D (2012b). Balanced Nutrition Index™ (BNI™) (2e). Knowledge (ISSN
2324-1624), 2013, pages 38-40.
+++ Notes +++
3. Different types of cheese but excluding processed cheese.
4. This is the estimated unstandardized effect size for group differences (Cohen's d 
following Cohen's d effect size interpretation. It can be used to ascertain the relative importance of descriptive data without the need to perform
inferential tests.

Want to know more?
BNI analyses of individual cheeses

You can access either the BNI™ database or the 'BNI™ journal (2013, issue 2) - Cheesy cheese' for
individual nutrition analyses of each cheese in the sample.

WikiofScience - Nutritional balance of cheese (further knowledge)
These WikiofScience pages provide introductory and inferential analyses about the nutritional balance of
cheese.

WikiofScience - Nutritional balance of foods
This WikiofScience page collates information about several foods on a single page and provides useful
links to the appropriate files.

Author

Jose D PEREZGONZALEZ (2013). Massey University, Turitea Campus, Private Bag 11-222, Palmerston North
4442, New Zealand. ( JDPerezgonzalez).
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Cheese's BNI
Perezgonzalez assessed the nutritional balance of cheese4 in 20121, as part of
a research on the nutritional composition of food in New Zealand.

Cheese had, on average, a nutritional unbalance of BNI 125.09-c, being
particularly biased towards deficiency in carbohydrate. It was also adequate in
sugar, high in protein, fat, saturated fat and sodium, and low in fiber.

Illustration 1: Nutrition information
(cheese)

BNI (diet) 125.09-c 0.00

Food, 100g 2012 Ideal

Protein 22.5 17.2

Carbohydrate 1.0 47.3

Sugar 0.9 < 0.9

Fat 27.8 9.6

Saturated fat 18.2 < 3.8

Fiber 0.0 5.2

Sodium 0.748 < 0.344

Kcal 344.2 344.2

kJul 1440.1 1440.1

Illustration 2: Nutritional profile (cheese)

75% *

70% *

65% *

60% *

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% *

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

International standards

Cheese appeared more unbalanced according to the World Health Organization's Recommended Dietary Intakes
(RDIs), but less unbalanced according to those of Australia, the UK and the US.
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Illustration 3: Nutritional balance across international RDIs

Cheese (dietIndex) 125.09 145.09 107.91 110.21 107.91

Product100g Company BNI WHO US/CAN AUS/NZ UK

European emmental General
Distributors 108.43 128.43 87.64 98.43 87.64

Kapiti emmental Kapiti 117.98 137.98 99.59 104.06 99.59

Galaxy parmesan Fonterra 118.49 138.49 93.50 110.42 91.50

Kapiti Pamaro parmesan
cheese Kapiti 122.82 142.82 88.25 108.25 88.25

Waimata brie Waimata 122.84 142.84 107.98 108.21 107.98

Waimata camembert Waimata 122.84 142.84 107.98 108.21 107.98

Mainland parmesan Fonterra 123.22 143.22 88.60 108.60 88.60

Ferndale parmesan Fonterra 123.56 143.56 98.94 118.94 96.94

Ferndale edam Fonterra 123.95 143.95 104.24 116.65 102.24

Signature Range tasty
cheddar cheese SR Brands 123.97 139.18 109.93 109.93 109.93

Ferndale gouda Fonterra 124.45 144.45 113.06 113.66 111.06

Kapiti aorangi Fonterra 124.45 131.59 114.04 114.04 112.04

Mainland smoked Fonterra 124.81 139.78 114.00 114.00 112.00

Mainland vintage Fonterra 126.73 141.53 112.37 112.37 112.37

Bouton d'Or feta, reduced salt Goodman
Fielder 127.54 146.72 112.32 112.32 112.32

Puhoi Valley Distinction blue Puhoi Valley 128.54 142.17 114.07 114.07 114.07

Puhoi Valley Est'd 1863 aged
cheddar Puhoi Valley 128.56 141.63 118.26 118.26 116.26

Europomella Rustichella
mozzarella fiordilatte Europomella 129.20 149.20 116.42 124.25 114.42

Puhoi Valley Old Barn brie Puhoi Valley 129.26 137.13 115.42 115.42 115.42

Havarti (Danish) General
Distributors 130.00 150.00 104.90 114.78 104.90

Europomella Rusticone
mozzarella di bufala campana Europomella 132.71 146.10 127.76 127.76 125.76

Puhoi Valley Stable Door
parmesan Puhoi Valley 137.19 157.19 104.05 124.05 102.05

Galaxy camembert Fonterra 137.29 147.32 123.02 123.02 122.37

Puhoi Valley Rolling Pastures
triple cream brie Puhoi Valley 141.43 141.43 127.52 127.52 127.52

Karikaas feta Karikaas 142.62 162.62 127.36 129.51 125.36

Bouton d'Or feta Goodman
Fielder 146.64 165.82 128.93 128.93 128.93

Bouton d'Or goat feta Goodman
Fielder 146.65 166.65 125.27 128.83 125.27

Mainland Special Reserve
creamy feta reduced fat Fonterra 151.43 171.43 124.91 144.91 122.91

Rosenborg Noble Blue Arla Foods 155.96 158.11 139.44 139.44 139.44

(Source: Perezgonzalez, 2012b2)
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Methods
Research approach

Exploratory study.

Data

The research sample comprised 29 cheeses, including different types and brands, collected in a convenient
manner (see Perezgonzalez, 2012b2).

Materials & analysis

Relevant data were collated, then assessed using the Balanced Nutrition Index™ (BNI™) technology (see
Perezgonzalez, 2012c3). SPSS-v21 was used for the computation of variables, including the BNI and
international indexes, and statistical analyses.

References
1. PEREZGONZALEZ Jose D (2012). Nutritional balance of cheese (descriptive statistics). Knowledge (ISSN
2324-1624), 2013, pages 110-112.
2. PEREZGONZALEZ Jose D (2012b). Cheesy cheese. The Balanced Nutrition Index (ISSN 1177-8849),
2013, issue 2.
3. PEREZGONZALEZ Jose D (2012c). Balanced Nutrition Index™ (BNI™) (2e). Knowledge (ISSN
2324-1624), 2013, pages 38-40.
+++ Notes +++
4. Different types of cheese but excluding processed cheese.

Want to know more?
BNI analyses of individual cheeses

You can access either the BNI™ database or the 'BNI™ journal (2013, issue 2) - Cheesy cheese' for
individual nutrition analyses of each cheese in the sample.

WikiofScience - Nutritional balance of cheese (further knowledge)
These WikiofScience pages provide descriptive and inferential analyses about the nutritional balance of
cheese.

WikiofScience - Nutritional balance of foods
This WikiofScience page collates information about several foods on a single page and provides useful
links to the appropriate files.

Author

Jose D PEREZGONZALEZ (2013). Massey University, Turitea Campus, Private Bag 11-222, Palmerston North
4442, New Zealand. ( JDPerezgonzalez).

Other interesting sites

Knowledge WikiofScience AviationKnowledge A4art The Balanced
Nutrition Index

page revision: 0, last edited: 5 Jul 2013, 13:24 (10 seconds ago)
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Cheese's BNI (inferences)
Perezgonzalez assessed the nutritional balance of cheese5 in 20121, as part
of a research on the nutritional composition of food in New Zealand. This
article provides inferential information about the population of products
under research (foodBNI) as well as about a hypothetical diet based on
those products (dietBNI).

foodBNI

The population of cheeses appears unbalanced (illustration 1). Indeed, it
can be inferred, with a 95% degree of confidence, that the median
nutritional balance is located somewhere between BNI 123 and BNI 132,
and the mean a bit higher, somewhere between BNI 126 and BNI 134, thus indicative of a tendency (skewness)
towards higher unbalance.

Illustration 1: Food's nutritional balance

Non-parametric BNI WHO US/CAN AUS/NZ UK

Median CI
95

 lower 122.64 138.54 107.05 110.02 106.04

Median CI
95

 upper 132.44 147.90 119.07 119.54 118.04

SPR lower 5.39 10.08 4.28 10.01 4.30

SPR upper 15.20 19.45 16.31 19.52 16.29

Parametric BNI WHO US/CAN AUS/NZ UK

Mean CI
95

 lower 126.02 142.44 107.03 113.91 106.20

Mean CI
95

 upper 134.23 150.27 117.09 121.87 116.22

SD CI
95

 lower 7.99 7.63 9.80 7.76 9.77

SD CI
95

 upper 13.57 12.95 16.64 13.16 16.59

(95% confidence interval's lower and upper bounds)

Similar nutritional profiles appear when using other international recommended dietary intakes (RDIs).
Although correlations between indexes are moderate to high (illustration 2). These correlations would occur by
chance less than two times in 100; thus it can be inferred that they truly reflect an underlying relationship
between international indexes.
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Illustration 2: Correlations between international RDIs

r / rho BNI WHO US/CAN AUS/NZ UK

BNI CI
95

 lower .408 .653 .752 .668

BNI CI
95

 upper .959 1.000 1.000 1.000

WHO CI
95

 lower .654 .103 .418 .104

WHO CI
95

 upper 1.000 .780 .963 .781

US/CAN CI
95

 lower .614 .253 .553 .943

US/CAN CI
95

 upper 1.000 .876 1.000 1.000

AUS/NZ CI
95

 lower .805 .593 .573 .537

AUS/NZ CI
95

 upper 1.000 1.000 1.000 1.000

UK CI
95

 lower .616 .246 .969 .543

UK CI
95

 upper 1.000 .872 1.000 1.000

(95% confidence interval's lower and upper bounds)

dietBNI

As part of a hypothetical diet in which all products contributed the same weight of cheese, the resulting
nutritional balance would still be unbalanced, with 95% confidence of it ranging somewhere between BNI 120
and BNI 130. However, differences in international RDIs become more apparent at this level, as this diet would
"worsen" under WHO's RDIs but would "benefit" more under US', Australia's and UK's RDIs.

Illustration 3: Diet's nutritional balance

CI
95 Protein Carbs Sugar Fat Sat.fat Fiber Sodium

lower 20.1 0.8 0.7 24.9 16.2 0.0 0.669

upper 24.9 1.2 1.0 30.8 20.2 0.0 0.827

CI
95 International RDIs BNI WHO US/CAN AUS/NZ UK

lower (diet) 120.35 140.35 104.00 105.99 104.00

upper (diet) 129.68 149.68 111.86 114.29 111.86

(Values per 100g; *carbs' upper and lower bounds are reversed6)

In any case, the most visible differences between the lower and upper bounds of this confidence interval are
the levels of fat, saturated fat and sodium that these products provide to the diet.
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Illustration 4: dietBNI CI95 lower bound

75%

70% *

65% *

60% *

55% *

50% *

45% *

40% *

35% *

30% *

25% * *
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15% * *

10% * *

5% * *

mid p c f fb

max s sf na

5% * *

10% * *

15% * *

20% * *

25% * *

30% * *

35% * *

40% *

45% *

50%

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

Illustration 5: dietBNI CI95 upper bound

75% *

70% *

65% *

60% *

55% *

50% *

45% *

40% *

35% *

30% *

25% * *
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15% * *
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25% * *
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35% * *
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45% *

50% *

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

Study's scope

The sample was a convenient one, although no particular bias in the selection of cheeses was evident. The
sample included both local and international cheeses. Even so, prudence may be appropriate, and
generalization may be limited to New Zealand (nationwide) until future studies replicate this research. These
results may also be of interest to food researchers, dietitians, food policy makers and consumers.

Methods
Research approach

Exploratory study for inferring the nutritional balance of the population of cheeses5 in New Zealand.

Design

Quantitative (fixed) in nature, including a mix of a descriptive design and a relational design.

Sample

A convenient sample of 29 cheeses, including diverse flavors and other relevant categories (see Perezgonzalez,
2012b2). The actual products were collected in a convenient manner from four major national supermarket
chains.
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Variables

Variables of interest for this research were the following:

Weight contribution of seven nutrients (protein, carbohydrate, sugar, fat, saturated fat, fiber and sodium)
to 100g of a food product.
The Balanced Nutrition Index (BNI) of each food product, as calculated from above variables.
Aggregated information for the sample of products (foodBNI).
Aggregated information about the individual nutrients for the simulation of hypothetical diets (dietBNI).

Materials and procedure

Relevant data were collected in person by purchasing the food products or by capturing such information from
producers' websites if this information was available and was deemed reliable. The data were then assessed
using the Balanced Nutrition Index™ (BNI™) technology (see Perezgonzalez, 2012c3).

Data analysis

The sample's data were assessed as per normality (see Perezgonzalez, 2012a1). The BNI distribution was
normal both in skewness and kurtosis when being quite conservative in such assessment, as per Tabachnick &
Fidell (20014) (z=3.39, p<0.001, s=0.001).

The present stage of research on the BNI of foods offers little evidence for ascertaining the real distribution of
nutritional balance in the population of food products, including that of cheese. In theory, the nutritional
distribution of well-balanced products would resemble a reversed J-shaped distribution, thus, it can be expected
that as products move up the scale towards greater unbalance, they may adopt a more normal distribution.
Anecdotal evidence of the nutritional distribution of a sample of 1000 food products seems to support such
trend towards either a normal distribution or a right-skewed distribution.

Given the uncertainty about the nutritional distribution of cheese in the population, the sample data was not
transformed in any way. Instead, the article provides results to cover both eventualities: on the one hand, that
the sample represents the true nature of the population, this being skewed towards higher levels of unbalance,
therefore non-parametric results are more appropriate under such assumption; on the other hand, that the
population is normally distributed, therefore parametric results are more appropriate under such assumption.

Linearity between variables was adequate.

The main analyses carried out were population inferential statistics using 95% confidence intervals.

SPSS-v21 was used for the computation of variables, including the BNI and international indexes, and for
inferential statistical analyses.

References
1. PEREZGONZALEZ Jose D (2012a). Nutritional balance of cheese (descriptive statistics). Knowledge (ISSN
2324-1624), 2013, pages 110-112.
2. PEREZGONZALEZ Jose D (2012b). Cheesy cheese. The Balanced Nutrition Index (ISSN 1177-8849),
2013, issue 2.
3. PEREZGONZALEZ Jose D (2012c). Balanced Nutrition Index™ (BNI™) (2e). Knowledge (ISSN
2324-1624), 2013, pages 38-40.
4. TABACHNICK Barbara G & Linda S FIDELL (2001). Using multivariate statistics (4th ed). Allyn & Bacon
(Boston, USA), 2001.
+++ Notes +++
5. Different types of cheese but excluding processed cheese.
6. The lower and upper bounds for carbohydrates are reverse in order to keep the total energy count of the resulting profiles as similar as
possible. Carbohydrates were selected for this reversal as they are the nutrient typically set by difference, after estimating proteins and fats.

Want to know more?
BNI analyses of individual cheeses

You can access either the BNI™ database or the 'BNI™ journal (2013, issue 2) - Cheesy cheese' for
individual nutrition analyses of each cheese in the sample.

WikiofScience - Nutritional balance of cheese (further knowledge)
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These WikiofScience pages provide introductory and descriptive analyses about the nutritional balance of
cheese.

WikiofScience - Nutritional balance of foods
This WikiofScience page collates information about several foods on a single page and provides useful
links to the appropriate files.

Author

Jose D PEREZGONZALEZ (2013). Massey University, Turitea Campus, Private Bag 11-222, Palmerston North
4442, New Zealand. ( JDPerezgonzalez).

Other interesting sites

Knowledge WikiofScience AviationKnowledge A4art The Balanced
Nutrition Index

page revision: 8, last edited: 5 Jul 2013, 14:00 (9 seconds ago)

Unless stated otherwise Content of this page is licensed under Creative Commons Attribution-ShareAlike 3.0 License
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Perception of energy drink effects
Bliss & Depperschmidt carried out research into the perceived
physical, psychological and practical effects of energy drinks among
student pilots in 20101. This article provides a meta-analysis done on
the original results.

Illustration 1 shows that, overall, the students agreed that energy
drinks had some negative practical effects on flying but disagreed that
they posed physical or psychological effects (when attending to the
standard deviation for all three probes, the majority, 68%, of
students held moderate opinions, and tended to either agree or
disagree, rather than strongly agree or disagree, that energy drinks
brought about negative effects).

Illustration 1: Probes by frequency of responses, mean, and standard deviation

Frequency of responses Statistics

Effects Strongly disagree
(1)

Disagree
(2)

Agree
(3)

Strongly agree
(4) Mean StdDev

Psychological 12 47 28 3 2.24 0.72

Physical 5 41 40 4 2.48 0.67

Practical 2 11 42 5 2.83 0.62

(*Statistics based on the distribution of values (frequencies x anchor's value)

When attending to the effect sizes of the differences between probes (illustration 2), there was a small delta
between perception of psychological and physical effects (d = 0.36), and a medium delta between physical and
practical effects (d = 0.52). However, we can advance a similar argument than in Robinson et al (20123), that
such effect sizes may not reflect a similarly important difference in scores between answers. The argument
goes as follows: if we take each anchor as the centroid for a particular opinion (eg, '3, Agree'), it is reasonable
to assume that such estimate actually ranges midway between the immediately lower and upper anchors (eg,
any group score between 2.5 and 3.4 would be considered 'Agreement'). Thus, a difference of 0.5 points on this
scale (ie, a difference that can differentiate between a centroid and the next range) may be a reasonably
minimum degree of expected difference before considering such difference as something noteworthy5.
Following this logic, then, most of the mean differences in agreement between probes were below such
threshold and, thus, rather unimportant.

Illustration 2: Probes by effect size

Comparison Means difference Effect size (d) Interpretation

Psychological vs physical 0.24 0.36 —

Physical vs practical 0.35 0.52 —

Practical vs psychological 0.59 0.88 small

[Effect size (d) based on the average standard deviation (= 0.67)]
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Study's scope

The sample used comprised only student pilots from a particular location in the USA. If at all, findings may only
be generalized to similar populations. This being said, the study does give direction for future research on the
effects of energy drink consumption because it identifies what areas student pilots believe are affected by such
consumption.

Methods
Research approach

Exploratory research into the effects of energy drinks as perceived by student pilots.

Sample

A convenient sample of 30 collegiate flight students from Oklahoma State University. The average (median)
student was male, in his third year at university, had between 100 and 149 hours of flight experience,
consumed between 1 and 3 energy drinks per week, experienced negative side effects (jolts, headaches,
palpitations, etc) when consuming more than one energy drink a day, and had consumed an energy drink the
same day he piloted an aircraft.

Variables

Bliss & Depperschmidt (2010)1 used ten Likert-type items with four anchors each (from 'strongly agree' to
'strongly disagree') to gauge the students' perceptions of the effect of energy drinks. In this article, those items
have been grouped into the following probes:

Physical effects probe (effects on the way the body operates):
Jolt and crash (high/low energy) episodes are typical after consumption of energy drinks
Headaches are common after consuming energy drinks
Heart palpitations (pounding or racing) are common after consuming energy drinks

Psychological effects probe (effects on the way the mind operates):
Energy drinks have an effect on short term memory
Chronic use of energy drinks can lead to other use of stimulants
The consumption of energy drinks can be associated with risky or behavior problems

Practical effects probe (effects on the ability to pilot an aircraft):
Energy drinks have a (negative) effect on collegiate flight students’ ability to pilot an aircraft
Collegiate flight students may consume an energy drink the same day they operate an aircraft

Two of the original items were omitted for analysis in this article: "Consumption of energy drinks is considered
similar to consumption of coffee" was deemed trivial. And "Energy drinks are an effective and safe method to
increase a collegiate flight student's mental and physical performance" was deemed too ambiguous, as it is
unclear whether an answer is in regards to 'being effective', 'being safe', or both, and whether it is in regards to
'increasing mental performance', 'increasing physical performance', or both.

The item "Energy drinks have an effect on collegiate flight students’ ability to pilot an aircraft" is also
ambiguous, as it is unclear whether it refers to a positive or a negative effect. However, there is an overall
negative bias in the remaining items, so this one was kept here as being probably perceived as meaning
"having a negative effect".

Negative items in the original study have been reversed in this meta-analysis, and the numerical ordinal values
allocated to the original anchors have also been reversed as follows: '1 = SD or Strongly disagree', '2 = D or
Disagree', '3 = A or Agree', and '4 = SA or Strongly agree'.

Data analysis

The original research article only provided frequencies and percentages. This meta-analysis, however, provides
further descriptive statistics, namely central tendency, dispersion and effect size.
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Referential JPY
The following table provides the inflator/deflator multiplier for calculating referential Japanese yen
(rJPY, r¥). It is based on the average annual CPI for Japan (Rate Inflation, 20122). The formula is
the following:

rJPY = nominal JPY + (nominal JPY * multiplier)

Year CPI A.Avg Base 2010 multiplier

1970 32.7 100.0 2.0581

1971 34.8 100.0 1.8736

1972 36.4 100.0 1.7473

1973 40.7 100.0 1.4570

1974 50.1 100.0 0.9960

1975 56.0 100.0 0.7857

1976 61.3 100.0 0.6313

1977 66.2 100.0 0.5106

1978 69.0 100.0 0.4493

1979 71.6 100.0 0.3966

1980 77.2 100.0 0.2953

1981 81.0 100.0 0.2346

1982 83.2 100.0 0.2019

1983 84.7 100.0 0.1806

1984 86.7 100.0 0.1534

1985 88.4 100.0 0.1312

1986 89.0 100.0 0.1236

1987 89.1 100.0 0.1223

1988 89.7 100.0 0.1148

1989 91.7 100.0 0.0905

1990 94.5 100.0 0.0582

1991 97.6 100.0 0.0246

1992 99.3 100.0 0.0070

1993 100.5 100.0 -0.0050

1994 101.2 100.0 -0.0119
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1995 101.1 100.0 -0.0109

1996 101.2 100.0 -0.0119

1997 103.0 100.0 -0.0291

1998 103.7 100.0 -0.0357

1999 103.4 100.0 -0.0329

2000 102.7 100.0 -0.0263

2001 101.9 100.0 -0.0186

2002 101.0 100.0 -0.0099

2003 100.7 100.0 -0.0070

2004 100.7 100.0 -0.0070

2005 100.4 100.0 -0.0040

2006 100.7 100.0 -0.0070

2007 100.7 100.0 -0.0070

2008 102.1 100.0 -0.0206

2009 100.7 100.0 -0.0070

2010 100.0 100.0 0.0000

2011 99.7 100.0 0.0030

2012 99.7 100.0 0.0030

2013* 102.7 100.0 -0.0262

2014* 105.8 100.0 -0.0546

2015* 108.9 100.0 -0.0821

2016* 112.2 100.0 -0.1088

2017* 115.6 100.0 -0.1348

2018* 119.0 100.0 -0.1600

2019* 122.6 100.0 -0.1845

2020* 126.3 100.0 -0.2082

2021* 130.1 100.0 -0.2313

(*It assumes a 3% inflation rate for each year after 2012. These multipliers should be substituted with their real
inflation values as soon as they are known.)

References
1. PEREZGONZALEZ Jose D (2011). Referential JPY based on CPI. Journal of Knowledge
Advancement & Integration (ISSN 1177-4576), 2012, pages 137-139.
2. RATE INFLATION (2012). Japanese Consumer Price Index (CPI) history. Retrieved from Rate
Inflation on 19 May 2013.
3. STATISTICS BUREAU (2012). 2010-Base Explanation of the Consumer Price Index. Ministry of
Internal Affairs and Communication (Japan), 2012. Retrieved from Ministry of Internal Affairs and
Communication on 19 May 2013.
+++ Footnotes +++
4. The 2012 edition updates the 2011 edition1 with the official CPI values for that year. (Japan also changed its base year

to 2010 - Statistics Bureau, 20123. However this does not affect the resulting r¥ once all figures are updated accordingly.)
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Want to know more?
MeasuringWorth - Japanese calculator

A handy website to learn about different inflation indexes and calculate the value of Japanese
money according to those indexes, although it stops at year 2009.
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Are pilots at risk of accidents due to fatigue?
In 2002, Goode1 carried out research to assess
the potential effect of duty hours (as a proxy
for fatigue) on human-factors-related accidents
in commercial aviation. Although the study kept
relatively well to a quasiscientific approach in
its methods, it also made some unwarranted
pseudoscientific statements as well as
misleading ones. Both are summarized in the next section.

Pseudoscientific evidence

The title ("Are pilots at risk of accidents due to fatigue?") and parts of the abstract ("[…] there
is likely to be a reduction in the risk of commercial aviation accidents due to pilot fatigue")
suggested a correlation between fatigue and accidents in the study (and both the research
problem and the discussion sustained an interpretive bias in favor of such relationship).
However, the study did not actually measure fatigue, only duty-hours; thus, it misleads the
reader towards a correlation that is unwarranted given the research methods used.
The author was ambivalent in his use of inferences. On the one hand, he stated that
"identifying fatigue in the flight crew exposure data can be done only by inference" (page 312)
while also posing the assumption that if results were not significant then "one could infer that
pilot human factor accidents are not affected by work schedule parameters" (pages 309, 310,
311). On the other hand, however, when results turned out significant, he stopped inferring,
being instead positive that "there is a discernible pattern of increased probability of an accident
the greater the hours of duty time for pilots" (pages 311, 312). In reality, inferential analysis
is applicable for inferring either way, not just when results are not significant.
Furthermore, the assumption that if distributions were as expected under the null hypothesis,
then "one could infer that pilot human factor accidents are not affected by work schedule
parameters" (pages 309, 310, 311) was also incorrect: not achieving statistical significance is
not proof in favor of the null hypothesis.
The author stated that chi-square test results exceeding the 5% significance threshold were
highly significant, and that because of that "there is a discernible pattern of increased
probability of an accident the greater the hours of duty time for pilots" (pages 311, 312). Such
statement seemed to suggest two incorrect conclusions if based only on such statistical
significance: that the results definitely showed that the human factors accidents sampled were
affected by the work schedule parameters measured, and that the results had practical
importance. Both are incorrect insofar such decisions are not warranted by any mathematical
result but are made by the researcher, taking into consideration not only the statistics but also
the overall quality of the research methods.
The graph used on page 312 was misleading. It plotted two set of proportions using different
scales. The percentage scale for exposure and accidents run from 0% to 40%, and this was
matched to a different scale showing relative accident proportion running from 0 to 6.

Stepping up to science

This study was exploratory and correlational in nature, and did not provide replication of data. Thus,
it falls under the quasiscientific category. The following are steps that the author could have taken
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to resolve above evidence of pseudoscience:

The title, abstract, research problem and discussion should have been more specific to the
variables measured by the study: contemporary duty hours (as a proxy for historical duty
hours) and historical accidents. Any connection to fatigue in the study should have been
clearly stated as a theoretical or reasonable one, not as an empirical one.
Inferences work both ways: for non-significant results as well as for significant ones. Although
the author was correct in using the philosophical frame of 'inferring' from results to
conclusions instead of the the one of 'proving' or 'disproving' hypotheses, such philosophical
frame needs to be extended to interpreting significant results as well.
The correct interpretation for a lack of statistical significance is that results are not significant.
This can be due to a myriad of reasons, chief among them methodological ones (such as a lack
of research power). It can also be due to a lack of correlation between the research variables,
from where it could be inferred that there was no correlation between those variables in the
population at large.
The correct interpretation for a show of statistical significance is that the results are
significant. This is to be interpreted as follows: either a rare association that happens less
than 5% of the time when no association exists actually occurred, or it can be inferred that
there was a true association between duty time and aviation accidents. The latter is a logical
inference made given the low probability of the results and the methodological constrains of
the research.
Importance (or practical significance) does not depend on statistical significance but on the
effect size of the results and a reasonable interpretation of such effect size.
The graphical representation of data should be clear and relevant, avoiding misleading
representations of the results.
This study would move onto scientific territory if it were replicated elsewhere, preferably with
samples other than American airlines.
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PubMed - Original article's abstract

Access to the original article can be obtained via ScienceDirect.
WikiofScience - Relationship between pilot duty hours and accidents
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remove.
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