Weighting coefficients in the ImproRisk® model

The ImproRisk version 1.4 accommodates weighting coefficients to adjust the sample for non-
representativeness within the population. Exposure statistics e.g. mean exposure and standard error, will
now be adjusted to reflect the population from which the sample was taken from.

Eachindividual in the food survey sample will carry a “weight coefficient”. This coefficient will be a number
(>1) that indicates the number of persons in the population that this individual represents. If for example
an individual’s weight coefficient is 500, then that individual represents 500 persons in the population of
the same population class.

Weight coefficients, or simply “weights” need to be calculated beforehand by the risk assessor. The weight
coefficients will then be installed in ImproRisk within the Subjects Consumption template provided (see

Subjects and Consumption template section). In case there are no weight coefficients assigned, the
weight for each individual is set to “1” (i.e. subject represents only him/herself)

Typically, weight coefficients are calculated using (recent) census data of the population.

NOTE! ImproRisk uses frequency weights! and not reliability weights. The formulae for adjusted estimates
derive unbiased estimates for frequency weights and not for reliability weights.

A typical way of calculating weights

Let’s assume the user wants to adjust the sample by Gender and Age Group.

First, a (cross tabulation) table of real population counts in each Gender by Age combination needs to be
calculated. This is where the census data will be used.

Assuming that the age group has 3 levels (Children, Adults, Elderly) and Gender has 2 levels (Males,
Females), the cross tabulation gives a table of the total number of persons in each Gender by Age class, a
total of 6 Classes (2X3=6).

The corresponding sample counts will be calculated from the Sample data again by tabulation.

The weight to be applied, is the ratio of the Population counts to the Sample counts for the Class to
which the person belongs. This means that subjects that belong to the same “population” class will carry
the same weighting coefficient, i.e. Adult men will all have the same “weight”, adult women the same,
etc.

In case the user wants to adjust for more than three population attributes (e.g. Gender, Age and Area), it
is essential to note of the possibility (depending in the sample size and sampling strategy) that the sample
crosstabulation may give many cells with no data or very small sample numbers. This would give very high
weights to some individuals and lead to inaccurate results.

1 https://en.wikipedia.org/wiki/Weighted arithmetic mean#Frequency weights
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A methodology for calculating weights for a non-representative sample is described on page 64 of the
guide to the 2007 Australian National Children’s Nutrition and Physical Activity Survey:

https://www.health.gov.au/internet/main/publishing.nsf/Content/589EFDBF5E7B916FCA257BF000211
E08/SFile/user-guide-v2.pdf

Example - Cyprus

An example is provided to calculate the weight coefficients for the Cyprus sample (n=300) to adjust for
the population (N=706652) (Figure 1).

The crosstabulation for the sample counts (blue table) shows the distribution of gender and age group in
the sample. The crosstabulation for the population counts (green table) shows the respective counts as
extracted by tabulating the latest census data (CYSTAT, 2011)?

The pink table (Weights rounded), shows the resulting weight coefficients for the 6 classes
e.g. The weight coefficient for Male Adolescents will be 52862/19=2782

e.g. The weight coefficient for Male Adults will be 259221/77=3367

etc.

It can be derived that the female proportion in the sample is 62.7% (188/300) while the female proportion
in the population is 51.4% (362869/706652). This means that females are overrepresented in the sample.
This is now adjusted when the weight coefficient for females for all age groups, is lower than that of males.

Note that the weights do not need to be integers. In this example, we round the weights to the nearest
integer for simplicity reasons.

Figure 1: Weight coefficients calculated for the Cyprus population for a sample of 300

{Jll SUBJECTID |GENDER |AGE WEIGHT AREA POP_CLASS |WCOEFF
2 1001 | FEMALE 12 81 |Nicosia Adolescents 2094 Sample Counts
3 1002 | FEMALE 15 43 Nicosia Adolescents 2094

1003 | FEMALE 62 69 |Nicosia Adults 2302 Count of subjects POP_CLASS -
5 1004 | FEMALE 63 65 |Nicosia Adults 2302 GENDER ~! Adolescents  Adults Elderly Grand Total
6 1005 | FEMALE 64 72| Nicosia Adults 2302 MALE 19 77 16 112
7 1006 FEMALE 65 71 | Nicosia Adults 2302 FEMALE 24 121 43 188
8 1007 | FEMALE 29 57 |Nicosia Adults 2302 Grand Total 43 198 59 300
9 1008 FEMALE 65 64| Nicosia Adults 2302
10 1009 MALE 60 62| Nicosia Adults 3367
11 1010 MALE 50 104 |Nicosia Adults 3367 Population Real Counts
12 1011 MALE 58 69 |Nicosia Adults 3367 Adolescents  Adults Elderly Total
13 1012 | MALE 45 59 | Nicosia Adults 3367 MALE 52.862 250.221 31.700 343.783
14 1013 MALE 70 58| Nicosia Elderly 1981 FEMALE 50.254 278.554 34.061 362.869
15 1014 MALE 44 61| Nicosia Adults 3367 Total 103.116 537.775 65.761 706.652
16 1015 MALE 64 91| Nicosia Adults 3367
17 1016 | FEMALE 73 89 | Nicosia Elderly 792
18 1017 |[FEMALE 74 70 | Nicosia Elderly 792
19 1018 | FEMALE 75 88 | Nicosia Elderly 792 WEIGHTS (rounded)
20 1019 | FEMALE 45 85 |Nicosia Adults 2302 Adolescents  Adults Elderly
21 1020 MALE 33 77 | Nicosia Adults 3367 MALE 2.782 3.367 1.981
22 1021 | FEMALE 50 65 |Nicosia Adults 2302 FEMALE 2.094 2.302 792
23 1022 MALE 71 85 |Nicosia Elderly 1981
24 1023 MALE 50 88| Nicosia Adults 3367

1024/ MAIF sn QA | Nirncia Adulte 22R7

2

http://www.cystat.gov.cy/mof/cystat/statistics.nsf/populationcondition 22main en/populationcondition 22main
en?OpenForm&sub=2&sel=2
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Subjects and Consumption template

There is an updated version of the  Subjects&Consumption template called
Subjects_Consumption_Template.WeightingCoefficients.xIsx —and it can be downloaded at
www.improrisk.com

An additional column (column G — “WCOEFF”) contains the weighting coefficient of each subject (Figure
2). Note that the values should be frequency weights® and not reliability weights.

An example is shown in Figure 3

IMPORTANT! When there are no weight coefficients assigned, the “WCOEFF” column is filled in with a
factor of 1 for every subject (see Figure 4).

Figure 2: New template for installing new consumption data. Worksheet “Subjects”

A |:] C D G \ J 3 M N . ! 5
SUBJECTID | GENDER | AGE | WEIGHT | AREA POP_CLASS NOTES: POP_CLASS - AGE
2 In this worksheet, the participants' demographic Infants® 3-11 months
3 characteristics will be added. Toddlers * 1-2 years
Other children® 3-9 years
5 When filling in the demographics: Adolescents®  10-17 years
Adults* 18-64 years
1. In column A, "SUBJECTID" must be a univocal value. Elderly* 65-74 years
2. In column B, "GENDER", use MALE or FEMALE. Very elderly®™ 275
3. In columns C & D, "AGE" & "WEIGHT", use numerical
values, *EFSA Journal 2014;12(12):3944

4. In columns E & F, "AREA" and "POP_CLASS", use text
values,

5. In column G, insert the weighting coeffcient "WCOEFF" for
each subjcect to adjust for non-representativeness of your
sample. If the sample is representative of your population,
add the value "1" for every subject.

—1
Please Note:
A. It is recommended to use the EFSA population classes
R i antiresiv s
3 https://en.wikipedia.org/wiki/Weighted arithmetic_mean#Frequency weights
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Figure 3: Example of weighting coefficients (see WCOEFF) in the Subjects & Consumption template- Worksheet “Subjects”

SUBJECT ~ | GENDE ~ | AGE ~ | WEIGE ~ | AREA <~ | POP_CLAS/*| WCOEFF | POP_CLASS  AGE
1001 FEMALE 12 81 Nicosia Adolesce 2094 Infants <1
1002 FEMALE 15 43 Nicosia Adolescents 094 Toddlers 1=3
1003 FEMALE 62 69 Nicosia Adults 2302 Other children 3=10
1004 FEMALE 63 65 Nicosia Adults 2302 Adolescents 1018
1005 FEMALE 64 72 Nicosia Adults 2302 Adults 18<65
1006, FEMALE 65 71 Nicosia Adults 2302 Elderly 6575
1007 FEMALE 29 57 Nicosia Adults 2302 Very elderly 275
1008 FEMALE 65 64 Nicosia Adults 2302 *EFSA, 2011
1009 MALE 60 62 Nicosia Adults 3367
1010 MALE 50 104 Nicosia Adults 3367
1011 MALE 58 69 Nicosia Adults 3367
1012 MALE 45 59 Nicosia Adults 3367
1013 MALE 70 58 Nicosia Elderly 1981
1014 MALE 44 61 Nicosia Adults 3367
1015 MALE 64 91 Nicosia Adults 3367
1016, FEMALE 73 89 Nicosia Elderly 792
1017 FEMALE 74 70 Nicosia Elderly 792 | .l
1018 FEMALE 75 88 Nicosia Elderly 792
1019 FEMALE 45 85 Nicosia Adults 2302
1020 MALE 33 77 Nicosia Adults 3367
1021 FEMALE 50 65 Nicosia Adults 2302

SUBJECT ~ | GENDE * | AGE ~ | WEIGH ~ | AREA v | POP_CLAS! *| WCOEFF POP_CLASS  AGE
1001 FEMALE 12 81 Nicosia Adolescents 1 Infants <1
1002, FEMALE 15 43 Nicosia Adolescents 1 Toddlers 1<3
1003 FEMALE 62 69 Nicosia Adults 1 Other children 3210
1004, FEMALE 63 65 Nicosia Adults 1 Adolescents 10=18
1005 FEMALE 64 72 Nicosia Adults 1 Adults 1865
1006, FEMALE 65 71 Nicosia Adults 1 Elderly 6575
1007 FEMALE 29 57 Nicosia Adults 1 Very elderly 275
1008 FEMALE 65 64 Nicosia Adults 1 *EFSA, 2011
1009 MALE 60 62 Nicosia Adults 1
1010 MALE 50 104 Nicosia Adults 1
1011 MALE 58 69 Nicosia Adults 1
1012 MALE 45 59 Nicosia Adults 1
1013 MALE 70 58 Nicosia Elderly 1
1014 MALE 44 61 Nicosia Adults 1
1015 MALE 64 91 Nicosia Adults 1| .l
1016, FEMALE 73 89 Nicosia Elderly 1
1anN17 CERAAILE TA an Mirncina Fldrwl, 1
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Worksheets in ImproRisk v1.4

The following worksheet changes were made:

a) Subjects, b) Consumption, c) MeanConsumption, d) Contribution, e) Exposure- ExposurelB-
ExposureMB- ExposureUB, f) GENDER- AREA- POP_CLASS, g) DrillDown.

No effect of weight coefficients is seen in the Comprehensive worksheet

Worksheets “Subjects”

This worksheet, now additionally contains the “WCOEFF” column which corresponds to the weighting
coefficient of each subject in the food survey.

Additionally, the sum of the weight coefficients is displayed, next to the Sample Size (Error! Reference
source not found.).

Essentially, the sum of the weight coefficients will be the total population. The value SumOfWeights will
be used for the weighted exposure statistics in the other worksheets.

NOTE!

In case the user needs to “calibrate”® (i.e. change) the weight coefficients, it can be done through the
“Subjects” worksheet. YOU SHOULD UNPROTECT the “Subjects” worksheet first (Go to Review-
>Unprotect. No password will be asked).

DO NOT CHANGE THE VALUES OF THE “WCOEFF” COLUMN from the Exposure worksheet; only from the
“Subjects” worksheet.

When the values change in this worksheet, the model will automatically detect the changes and ask for
recalculation. The model will prompt for recalculation when the user leaves the worksheet (Figure 6)

41n case of extreme values, the weight coefficient of certain subjects may be reduced to avoid inflated mean
exposure estimates
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Figure 5 Worksheet “Subjects” in ImproRisk v.1.4

A B C D 3 F G H | 1 | ]
Sum of the Weight
Coefficients
SUBJECTID GENDER AGE WEIGHT AREA POP_CLASS WCOEFF Sample Sige (WCOEFF)

1001 FEMALE 12 81 Nicosia Adolescents 2004 300 w
1002 FEMALE 15 43 Nicosia Adolescents 2094

1003 FEMALE 62 59 Nicosia Adults 2302

1004 FEMALE 63 65 Nicosia Adults 2302 [ _|
1005 FEMALE 64 72 Nicosia Adults 2302

1006 FEMALE 65 71 Nicosia Adults 2302

1007 FEMALE 29 57 Nicosia Adults 2302

1008 FEMALE 65 54 Nicosia Adults 2302

1009 MALE 50 52 Nicosia Adults 3367

1010 MALE 50 104 Nicosia Adults 3367

1011 MALE 58 59 Nicosia Adults 3367

1012 MALE 45 59 Nicosia Adults 3367

1013 MALE 70 58 Nicosia Elderly 1981

1014 MALE a4 51 Nicosia Adults 3367

1015 MALE 64 91 Nicosia Adults 3367

1016 FEMALE 73 89 Nicosia Elderly 792

1017 FEMALE 74 70 Nicosia Elderly 792

1018 FEMALE 75 88 Nicosia Elderly 792

1019 FEMALE 45 85 Nicosia Adults 2302

1020 MALE 33 77 Nicosia Adults 3367

1021 FEMALE 50 65 Nicosia Adults 2302

1022 MALE 71 85 Nicosia Elderly 1981

1023 MALE 50 88 Nicosia Adults 3367

1024 MALE 50 9 Nicosia Adults 3367

1025 MALE 50 87 Nicosia Adults 3367

1026 MALE 40 a9 Nicosia Adults 3367

1027 MALE 30 80 Nicosia Adults 3367

1028 MALE 20 83 Nicosia Adults 3367

1029 FEMALE 50 78 Nicosia Adults 2302

1030 MALE 50 B84 Nicosia Adults 3367

1031 MALE 50 %0 Nicosia Adults 3367

1032 MALE 49 72 Nicosia Adults 3367

1033 MALE 52 44 Nicosia Adults 3367

1034 MALE 35 59 Nicosia Adults 3367

1035 MALE 26 54 Nicosia Adults 3367

1036 MALE 31 57 Nicosia Adults 3367

1037 FEMALE 42 52 Nicosia Adults 2302

o . S i
» INFO m Subjects | Foodlist | Consumption || Occurrence || MeanConsumption || Contribution

Figure 6 Model detects changes in the “Subjects” worksheet and prompts for recalculation

TaBLE 5
Chemical Substance: cd Contaminant Summary Sttistics far
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Worksheet “Consumption”

The “WCOEFF” column is also seen in the “Consumption” worksheet for each food consumption occasion
(Figure 7).

Note that the “WCOEFF” column DOES NOT participate in any calculations in this worksheet. The exposure
at each food consumption occasion which appears in columns Q, R and S is unweighted. The weighting
coefficients in this worksheet are used to calculate the contribution of each food category in the
worksheet “Contribution”.

Figure 7: “Consumption” worksheet in ImproRisk v.1.4

NOTE 4:

AMOU |Consume| Consumed | Consumed

SUBJEC| NTFO | d Food food at food at LB MB UB GEN | ARE | POP_C mealExp_ “The first five columns (4
M sere-| TID-|DA-| OC-| atl4-| Level1l -| Level2 -| Occur -| Occurr-| Occur -|DE~| £-| LAS!-|AG - | WEIGK Mean_L - ]
2 1 1001 1 10 meat Veat and meat pro Presenved meat  0,00261000 0,00737 0,0121 FEMALE Nicosia Adolescents 12 3 4 0000322222 0000909877 0,001493827 The next two columns *
2 1001 1 15 sugars Sugar and confectic Sugars 0,01170000 00158 0,0195 FEMALE Nicosia Adolescents 12 0002166667  0,002888389  0,00362063 FoodEx L4 neme into Fo
3 1001 1 25 powder Vegetables and ve Coffee beans and ¢ 0,01100000 0012 0,013 FEMALE Nicosia Adolescents 12 0003395062 0,003703704  0,004012346 iR S
4 1001 1 55 Cheese, Edam | Milk:and dairy prodi Cheese 0,00000000 000573 0,015 FEMALE Nicosia Adolescents 12 0 0003890741 0,007808642 R —
s 1001 1 75 (Cucumis Vegetables andve Fruiting vegetables 0,00602000 0,00727 0,00853 FEMALE Nicosia Adolescents 12 0005574074 0,006731481  0,007898148 Rt e,
5 1001 1 95 Condiment | Herbs, spices and Condiment 0,01750000 0,005 0,00503 FEMALE Nicosia Adolescents 12 0020993827  0,004104938  0,005839383 obtained (automatically
7 1001 2 140 Tea (Infusion) | Non-alcoholic beve Tea (infusion) 0,00092000 0,00002 0,00093 FEMALE Nicosia Adolescents 12 0001590123 0,001590123  0,001607407
s 1001 z 190 excluding | Vegetables andvec Leafvegetables  0,03560000 00364 0,0371 FEMALE Nicosia Adolescents 12 0083506173 0,085382716  0,087024691 The next 5 columns *K",
El 1001 2] 190 (Octopus Fish and other seal Water molluscs 0,12800000 0,132 0,136 FEMALE Nicosia Adolescents, 12/ 0,300246914 0,30062963  0,319012346 characteristics of the su
10 1001 z 190 sugars Sugar and confectic Sugars 0,01170000 00156 0,0196 FEMALE Nicosia Adolescents 12 0027444844 0,036592593  0,045875309 e, e o e
1 1001 2 190 |Olive oil Animal and vegetat Vegetable oil 0,00414000 0,00496 0,00578 FEMALE Nicosia Adolescents 12 0009711111  0,011634568  0,013558025 Ty ——
12 1001 2 215 wilgaris)  Fish and other seaf Water molluscs  0,12500000 0,152 0,136 FEMALE Nicosia Adolescents 12 0339753086 0,35037037  0,360987654 ]
13 1001 2 235 Cowmilk Milkand daiy prock Liquid milk 0,00495000 0,00626 0,00753 FEMALE Nicosia Adolescents 12 0010448148 0018161728 0021846296 e e
14 1001 5 320 (sepia Fish and other sea Water molluscs 0,12800000 0,152 0,136 FEMALE Nicosia Adolescents 12 0505679012 0,521481481 0537283951
15 1001 s 10 Cowmilk | Milkand dairy prod Liquid milk 0,00495000 0,00626 0,00753 FEMALE Nicosia Adolescents 12 0000514815 0,00077284  0,00092963 The exposure s calculat
16 1001 3 10 Olive oil Animal and vegetat Vegetable oil 0,00414000 0,00496 0,00578 FEMALE Nicosia Adolescents 12 0000511111 0,000612346  0,00071358
7 1001 s 10 luice, Orange | Fruit and vegetable Fruit juice 0,00216000 0,00351 0,00485 FEMALE Nicosia Adolescents 12 0000266667  0,000433333  0,000538765 Cammm Y
18 1001 3 15 meat Veat and meat pro Presenved meat  0,00261000 0,00737 0,0121 FEMALE Nicosia Adolescents 12 0000483333 0,001364815  0,002240741 Fr—
13 1001 s Animal and vegetat Vegetable oil 0,00414000 0,00436 0,00578 FEMALE N 12 0000766667  0,000918519  0,00107037
20 1001 s ate |Non-alcoholic beve Cocoa beverage 0,00275000 0,00275 0,00285 FEMALE Nicos 12 0,000679012  0,000679012)  0,000703704
” 0o . Witk anet i et Chesse nnonnannn nnns7x nnTTS RN Nien: s n nnereAstie nonsaaRRaT

Worksheet “Contribution”

The look and feel of the Contribution worksheet has not changed, as shown in Figure 8. Nevertheless, the
calculations performed have changed to consider the weighting coefficient of each subject. In Table 3, it
is noticeable that the numbers have been increased considerably since the “WCOEFF” values are included
in the formulas. The total exposure calculated here, is the estimated total exposure for the entire
population. The same applies for Table 6.

Table 4 still presents the contribution of each FoodEx Levell food category to the total exposure.

Table 5 now depicts the estimated mean exposure per day per person in the entire population. The
formulas have been updated to TotalExposure/SurveyDays/SumoftheWCOEFF, instead of the
TotalExposure/SurveyDays/SampleSize.
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Figure 8: “Contribution” worksheet in ImproRisk v.1.4

AIGURES 23,3

i the Total 7 the tol
population. Figures depict the contribution at the Lower Bound (LB scenario [Fiz 2), 2t the Upper Bound (UB) scenario (Fig 3) and at the Middle.
Figa).

FIGURE 2: Exposure Rate / Food Category FIGURE 3: Exposure Rate / Food Category
(LB scenario) {UB scenaric)

ot — 15

2073058145
2328884505

ABLEA
Table 4 shaws the
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oodEx Leve! 1 catagory
an the Total Exposure
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B (/s of body weignt]

¥ z Wieat and meat products(inchuding sdite offel) N 7
L2 L% 1% Fruitand fruit products [ 2%

2% By 15,24 Starchy roots andtusers N«

Worksheet “MeanConsumption”

The mean (average) daily consumption is calculated in this worksheet for each food at FoodEx Level 1 (20
categories), as shown in Figure 9.

Table 1

In Table 1, there were no alterations in the calculations. The table still calculates the mean consumption,
throughout the food survey period, for each individual in the sample and for each category at FoodEx
Level 1.

Table 2

A. An additional column “Number of Consumers in the Population” is added in Table 2, which shows the
projected number of consumers in the population. This number is simply the summation of the weight
coefficients of the sample participants that consumed each food at Level 1.

The formula used is Zile w;,

where k is the number of subjects who consumed the food, and wi; is the respective weight coefficient of
the itn consumer.

B. The “Consumer based (gr)” calculations (next column) have changed and

k
- Li=1 YiWi
the formula used is —fz——,
i=1Wir
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where k is the number of subjects who consumed the food, yi is the mean consumption of the iw
consumer, and w; is the respective weight coefficient of the ix» consumer. Essentially, the formula
calculates the total weighted (i.e. multiplied by the weight coefficient) mean daily food consumption for
each individual, and divides by the number of consumers in the population.

C. The “Population Based (gr)” divides over the whole population (i.e. Sum Of Weights)

k
izt ViWi

n .7
=1 Wi

the formula used is

where k is the number of subjects that consumed the food, y; is the mean consumption of the it
consumer, w; is the respective weight coefficient of the it consumer, and n is the total number of
participants in the food survey.

Figure 9: Example of the “MeanConsumption” worksheet in the ImproRisk v.1.4

TARE vey. TABLE 1 TABLE. TABEZ:
By FoodEx Level lcategory Table 1 contains the mean sample.
comsumption (throughout the Table 2 shows the rf
survey period) for each individual
Products Drinking Alcohs Eges Food Animaland Snac o Fruit Sugar Herb Fruit legu Starch Milk  Meat Veget Comp Fish Grains  andforeach FoodEx calegonyat  “FocdEy Laval 1 Category Number of Number of “Comsumer  Population [ ST ':
e N and far e ks slcohlic  and and nd  and  ables csite and C =
| o ‘“' . :::"";' . :e ulmh . ; “ "' Nt G d ‘l ‘“" ’w': w‘l nd Consumers Consumers based (gr]  based (gr)
special (water  bevers emy infent fatsandoils desse beversges  fruit confe spice vegst nuls roots deiry  mest  an ¢ grain-
ubiectD findiduals) i in the in b The total populat
narition without ges  prod s and M. (excesting  prod ction sand able and and  produc product veget fincl seafo based e cutiectiD indiiduals) s onthe n th the e
ol use - |any i, s B T T I I - 1 - - [ - (- - I - B - - | e sampla  Population o !
6 - = I - - e - r - 1 - o - - - - O - - - - - ™ categories (FoodEx Level 1) on the ’ ] tero consumption. {
0 o0 oo oo 00 77 00 533 00 683 317 33 00 00 1000 83 %7 002447 00 o 00 0.0] [N
00 @0 oo oo 00 oo ©op 367 1850 00 533 233 350 683 00 1483 350 [} a0 oo EEEEEEEEE
%0 oo op oo o0 oo oo 483 300 00 0106 400 1133 1833 ®0p 00 00 2633 o of each 2034 500 02
00 o0 oo oo 00 783 857 001 00 1833 50,0 4633 1300 400 4300 ‘"‘:::“"-’“::: Foodexlevel1, | B and em peoducts 57 504011 154 32
%0 o0 op oo o0 00 oo 0o o 00 433 333 667 433 00 &0 e 11608 3067 5
6o oo oo oo oo 7ss w3 oo ss3 00 o0 0 713 oo so oo | MmmmeItecmten | eimalandvecbieias ol s imsren w02 75
00 o0 oo oo o0 o0 50 467 883 33 400 0D 567 400 800 00 1333 | diiding by the number of food Saacks, dessarts, snd other foods 172 1361464 a3 233
survey g -
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Worksheet “Exposure”

The calculations in Table 7 have not changed. The Weekly or Daily exposure is calculated for each
individual in the sample. The WCOEFF column (new column added) is not considered in the calculations
of table 7 (Figure 10).

However, the WCOEFF column is used to calculate the weighted mean exposure in Table 8.
A. The weighted mean exposure
The weighted mean exposure is calculated using the following formula:

Vil Yiwi

Weighted mean exposure = —5
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where n is the number of subjects in the sample, y; is the exposure for the i subject, and w; is the
respective weight coefficient for the i subject.

Essentially, instead of each data point (exposure of each individual in the sample) contributing equally to
the final average, each individual contributes differently based on the weight coefficient. If all the weights
are equal (e.g. 1), the weighted mean is the same as the unweighted mean.

B. The 95" percentile

Due to the complexity of the calculations and formulae used when weighting factors are involved, the 95t
percentile of exposure is calculated internally using a VBA script when either new Consumption or
Occurrence data are installed.

C. Percentage above the reference value

Similarly, a percentage of the total population that exceeds the reference value is calculated and the
weighting factor is also considered.

Figure 10: Worksheet “Exposure” in ImproRisk v.1.4

TABLE B
1 Chemical Substance: Cd Contaminant Summary Statistics
for Exposure of
Reference value (ug/Kg 2,50 el —
bow) Tolerable Intake || popuistion (ue/ ke LB MB ul
Number of Sum of Weight R
el participant 300 Coefficents; 706.667 Type WEEKLY Mezn
a 95™ Percentile 3,225 3,619 3,839
Percentage ABOVE
3-Day Exposure WEEKLY EXPOSURE the Reference value 8,94% 14,92% 20,85
M NDaySubExp_t
SUBJECTID | GENDER AGE ‘WEIGHT AREA POP_CLASS CDEF ean_LB ean_MB subExp_LB subexp_MB

001 FEMALE &1 Micosia Adalescents 1,3182 1,388 1,9243 3,0757 3,477 33234 [ | | | |

1002 FEMALE 43 Nicosia Adslescents 2094 2,4758 2,2620 2,3484 5,0770 5,2602 54818 |Mezn | | | |
s 1003 FEMALE 52 69 Nicosia fcults 2302 ogams o,5368 e 11107 L5t 13802 a5+ | | | |
10 004 FEMALE 63 65 Nicosia Adults 2302 1,2248 1,3488 1,4738 2,580 3,1495 3,a388
11 1005 FEMALE &4 T2 Micosia Adults 2302 0,4823 0,5486 0,6041 1,1485 1,2825 1,4086
12 1006 FEMALE 69 T1 Micosia Adults 2302 0,2163 0,2452 0,2741 0,5045 00,5721 10,5396 [ LB ME UB

‘Number of subjects in the sample . B N
13 007 FEMALE 23 57 Nicosia Adults 2302 o0,2zs58 0,3345 0,57a2 0,5501 0,750 0,5736 with 7210 (0] exposurs
14 1008 FEMALE BS B4 Micosiz Adults 2302 1,2781 1,3387 1,4007 2,8822 31235 3,2683
15 003 MALE 60 62 Micosia Adults F367 0,7063 0,7403 0,7737 1,6480 1,7273 1,8053
16 010 MALE 50 104 Micosia Adults 3367 0,2606 0,3021 10,3434 10,6081 00,7043 10,5013 -
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NPT FFMALF S F5 Minnsia Achlt PAM? noimes naver nsTn 0 amaR ErTes + 23
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Worksheet “ExposureMB”

The summary statistics in Table 13 of the worksheet are all weighted (Figure 11).

The frequency weights (i.e."repeat"-type weights - integers counting the number of occurrences for each
observation) and the estimators used are considered unbiased®. Analogous calculations are performed in
the worksheets “ExposurelLB” and ExposureUB”.

The 25™ percentile (Q1), the median (Q2) and the 75" percentile (Q3) are calculated internally using a
VBA script. The IQR (Inter Quartile Range) is Q3-Q1, which is used in the calculation of the bins width for
the histogram in Figure 8 in the worksheet.

The weighted standard deviation is calculated using the following procedure:

The weighted variance® is

§2 = Tieaw * (v — p)?
Z?=1Wi

or...

2 2
2 _ 2ima (Wi x ¥ — pt o+ Nty wy
?21 Wi — 1

where n is the number of subjects in the sample, y; is the exposure for the i, subject, w; is the respective
weight coefficient for the it subject, and u is the weighted mean exposure.

therefore, the weighted standard deviation is

Z?:l(wi * ylz) - luz * Z‘{lzl Wl
2?=1Wi - 1

S =

The standard error’ of the weighted mean exposure is given by

where s is the weighted standard deviation, n is the number of subjects in the sample, and w;is the weight
coefficient for the i subject.

5 https://en.wikipedia.org/wiki/Weighted arithmetic mean#Frequency weights

5 https://en.wikipedia.org/wiki/Weighted arithmetic mean#Frequency weights
https://stats.stackexchange.com/questions/47325/bias-correction-in-weighted-variance
7 http://www.analyticalgroup.com/download/WEIGHTED MEAN.pdf
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Figure 11 Exposure MB worksheet in ImproRisk v.1.4

TABLE12: FIGURE 8:
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the sample (WCOEFF)
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Moreover, Table 13 shows the number of subjects in the sample that are below or above the reference
value and additionally the weighted proportion of the population above the reference value.

Worksheets “GENDER”, “AREA” and “POP_CLASS”

Analogous calculations for the weighted mean exposure, weighted standard deviation and standard error
of the exposure, are calculated across each demographic.

Note, that the estimates in these worksheets are based on the Middle Bound (MB) scenario of exposure.

Worksheet “DrillDown”

The use of calculated fields functionality in excel’s pivot tables lead to the creation of a file under the
name “ExposureMB_weighted”, which contains the weighted exposure of the subjects (Figure 12). Mean
exposure values shown on the pivot table and pivot chart are weighted.

The first visualisation shown in the previous version of ImproRisk (v1.3.5) for the exposure across gender
and LB-MB-UB scenarios, is removed from this version.
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Figure 12: “DrillDown” worksheet in ImproRisk v.1.4
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