
© ESA Publications (NZ) Ltd, ISBN 978-1-927297-29-2–  Copying or scanning from ESA workbooks is limited to 3% under the NZ Copyright Act.

StatiSticS 3.13
Relating to page 212 of Level 3 Statistics Learning Workbook

Practice Assessment Task
Question One: Tasting nuts
Patiki supermarket is investigating sales of various types of 
nut.

a. The supermarket had a tasting session for possible new 
flavours of almonds. A staff member roamed the store 
on a Thursday morning approaching customers to ask if 
they would sample the new flavours. Of the 32 students 
approached, 5 did not want to taste the almonds. Of 
the 237 adults approached 51 did not want to taste the 
almonds.
i. What is the probability a randomly selected customer 

approached by the staff member did not want to 
taste the almonds?

ii. How many more times as likely is it that a student 
shopper would taste the almonds compared to an 
adult shopper?

 Support your answer with appropriate statistical 
statements.

iii. Patiki supermarket claims that ‘student shoppers are 
more likely to eat nuts than adult shoppers’. Do you 
agree with this claim? Justify any statements you 
make.

b. Patiki supermarket discovered that 35.7% of their nut 
sales are for almonds.
• 42.3% of the almond sales were for unflavoured 

almonds.
• 30.4% of the other types of nut sales were for 

unflavoured nuts.
i. Explain why the events: ‘buys almonds’ and ‘buys 

unflavoured nuts’ are not independent. You should 
not complete any calculations.

ii. If a nut purchaser is chosen at random, what is the 
probability they had purchased flavoured nuts.

iii. If four nut purchasers are chosen at random, what 
is the probability they all bought an item that was 
flavoured and was not almonds.

   Support your answer with statistical statements and 
reasoning, including any assumption(s) made.
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 Question Two: Nutticomp
Nutticomp is a new brand of nuts trying to attract buyers by 
running competitions.  Inside each packet of nuts is a card 
with one of the letters N, U or T on it. When customers can 
spell the word NUT from the cards they have collected they 
can present the cards to the supermarket and get a free 
packet of nuts. Nutticomp claims that 40% of the cards are N, 
35% are U and 25% are T cards.

James, a compulsive nut eater, notices that after buying a 
packet of Nutticomp nuts each day for 100 days from the 
same supermarket, he has collected the following numbers of 
each letter.
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James suspects that the company’s claim that 40% of the 
cards are N, 35% are U and 25% are T cards is not true.

His calculation is that if this were so there should be about 40 
N cards, 35 U cards and 25 T cards after buying 100 packets 
of nuts. Since this is not what his purchases have shown he 
has deduced that the company have made false claims.

a. Is James correct in his reasoning about the proportion of 
cards not being as the company claims?

 Explain why or why not.

b. Discuss why James would find it informative to carry 
out a simulation to investigate the variation in the 
experimental probability of the proportion of cards.

c. To further tempt customers to buy their nuts, Nutticomp 
set up a stall in the supermarket. Purchasers of packets 
of Nutticomp nuts were invited to draw three cards out of 
a bag of 20 cards. If each card was different they won a 
premium selection box of nuts. Assume the proportion of 
cards in the bag is the same as previously. (40% N, 35% 
U, 25% T).

 Complete the theoretical probability distribution table 
for the probability of getting each combination of letter 
cards.

t All different All the 
same

2 different

P(T = t)
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Question Three: Nut allergies
Nuts are a delicious and popular food that is found in a wide 
range of foods. However, for some individuals, it can cause an 
allergic reaction. 

a. It is estimated that 1.4% of the population is allergic to 
nuts and that 26.7% of the population is aged under 14 
years.
i. Using this information, what proportion of the 

population would be 14 years or older and not 
allergic to nuts?

 Include any assumption(s) you have made when 
performing this calculation.

ii. It is also known that 0.8% of the population is 
under 14 years old and is allergic to nuts. Use this 
information to predict how many people out of every 
500 people will be at least 14 and not allergic to 
nuts. 

b. The following table shows the number of patients at the 
Patiki Medical Centre in 2016 who reported having an 
allergy to nuts, in the age groups: ‘under 14 years’, ‘14 to 
24 years (inclusive)’, ‘over 24 years.’

 Also included is the total number of patients enrolled at 
the Medical Centre in each of these age groups.

Number 
of patients 

reporting as 
allergic to nuts

Number 
of patients 
enrolled at 

Patiki Medical 
Centre

Under 14 years 9 476

14 to 24 years 17 568

Over 24 years 43 1 362

i. Which of these age groups had the greatest overall 
risk of having an allergy to nuts?

 Support your answer with appropriate calculations.

ii. Give ONE reason why the risks calculated in part i. 
are only estimates of the true overall risk of having 
an allergy to nuts for that age group.

iii. The NZ Ministry of Health wants to use the data 
from the Patiki Medical Centre to estimate the overall 
risk of a person in New Zealand having an allergy 
to nuts. Discuss what else the NZ Ministry of Health 
should consider to estimate this risk.
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c. Patiki Medical centre also kept records in 2016 on the 
weight of their patients. 

 Of the 2406 patients enrolled at the medical Centre in 
2016:
• 10 patients were older than 24 years, allergic to nuts 

and overweight
• 43 patients were older than 24 years and allergic to 

nuts
• 547 patients were older than 24 years and were 

overweight
• 1 362 patients were older than 24 years
• 23 patients were allergic to nuts, were not over 

24 years and were not overweight
• 70 patients were allergic to nuts
• 304 patients were overweight, but were not allergic 

to nuts and were not older than 24 years
 A patient from the Patiki Medical Centre is selected at 

random.
 Calculate the probability that the patient was not older 

than 24 years, was not allergic to nuts and was not 
overweight.

 Support your answer with appropriate statistical 
statements or diagrams.
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Answers
1. a. i.

Taste No taste Total

Student 27 5 32

Adult 186 51 237

Total 213 56 269

  P(not taste) = 56
269

 or 0.2082

ii. P (tasted if student) = 27
32

 or 0.8438

 P (tasted if adult) = 186
237

 or 0.7848

 Relative risk = 0.8438
0.7848

 = 1.075

  Students in the survey are 1.075 times more likely to taste the new 
flavours of almond compared to adults in the survey.

  1.075 times the likelihood is too close to make an overall claim that there 
is a difference between student and adult rates of almond tasting.

  Only a small number of students were approached to taste the almonds, 
which means the probability estimate for students could be less accurate.

  This is only one supermarket on one morning of one week day 
(Wednesday).  It is likely that there would be different results if the 
location, the staff member or the day were changed.

  Customers are being asked to taste a new flavour of almonds. The fact that 
they don’t agree to do a tasting doesn’t necessarily mean they don’t ‘eat 
nuts’.

b. i. P(buy unflavoured nuts|bought almonds) = 0.423

 P(buy unflavoured nuts |bought other nuts) = 0.304

 The events ‘buys unflavoured nuts’ and ‘buys almonds’ are not 
independent since the probability of buying unflavoured nuts is different 
depending on whether they buy almonds or another kind of nuts.

ii. 

Unflavoured

Flavoured

Unflavoured

Flavoured

Almonds

Other
0.643

0.696

0.304

0.577

0.423

0.357

 P(Almonds ∩ flavoured) +P(Other ∩ flavoured) 

 = (0.357 × 0.577) + (0.643 × 0.696)

 = 0.6535

iii. P(Other ∩ flavoured) = 0.643 × 0.696 = 0.4475

 P(All four bought Other ∩ flavoured) = 0.44754 = 0.0401

 Assumption that the four shoppers are independent (nut buying habits)

2. a. i.  The proportion of ‘N’ cards James has received is 31
100

 (0.31) which is 
different from the company’s claim of 0.4.

 Similarly the proportion of ‘U’ cards James has received is 41
100

 (0.41) that 
is different to the company’s claim of 0.35 and proportion of ‘T’ cards the 
compulsive nut eater has received is 28

100
 (0.28) that is different to the 

company’s claim of 0.25.

 However, we would expect a difference between the theoretical proportion 
and the experimental (observed) proportion due to chance variation.

 If a larger number of cards were collected we would expect the 
experimental (observed) proportion to more closely resemble the 
theoretical proportion (given that the theoretical proportion quoted is 
correct).

b. A simulation would allow James to see that there is variation for the 
experimental probability for sets of 100 cards.

 [They could then determine the likelihood of obtaining a result at least as small 
as 31% if the cards were randomly selected.]

c. Bag has 8 of the letter N, 7 of U and 5 of T

t All different All the same 2 different

P(T = t) 0.2456 0.0886 0.6658

 P(all different) = 6 × ( 8
20

 × 7
19

 × 5
18

) = 14
57

 or 0.2456

 P(all the same) = 8
20

 × 7
19

 × 6
18

 + 7
20

 × 6
19

 × 5
18

 + 5
20

 × 4
19

 × 3
18

 

     = 101
1 140

 or 0.0886

 P(2 different) = 1 – (0.2456 + 0.0886) = 0.6658

3. a. i. P(≥ 14) = 0.733 and P(NA) = 0.986

 Assuming independence of events: ‘ aged at least 14’ and’ not allergic to 
nuts’

 P(≥ 14 ∩ NA) = 0.733 × 0.986 = 0.7227

ii.

<14 ≥14 Total

Allergic to nuts 0.008 0.006 0.014

Not allergic 0.259 0.727 0.986

Total 0.267 0.733 1

 P(≥14 and NA) = 0.727

 Expected number out of 500 is 0.727 × 500 = 363.5

 Predict 364 people

b. i. Under 14: risk of allergy 9
476

 or 0.01891

 14-24 years: risk of allergy = 17
568

 or 0.02993

 Over 24 years: risk of allergy = 43
1 362  or 0.03157

 The risk of a nut allergy is greatest for those aged more than 24 years. The 
risk is 1.7 times greater than the risk of a nut allergy for those aged under 
14.

ii. Examples of possible reasons follow (there may be other possibilities)

 • Not all people will be aware of having an allergy

 • Some people may have overstated a sensitivity as an allergy

 • Some people will have an allergy and not record it

iii. The Ministry of Health should also consider:

 • Data is from only one medical centre in NZ

 • Medical records may not be accurate

 •  Patiki area may have high number of allergens making residents 
hypersensitive to nuts

 •  Patiki Medical Centre may have a higher proportion than average of 
patients >24 years. This age group has a higher risk of allergy to nuts.

c. 
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Allergic

 P(under 24 and not allergic and not overweight) = 713
2 406  or 0.2963


