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STATISTICS 
SECTION II 

Part B 
Question 6 

Spend about 25 minutes on this part of the exam. 
Percent of Section II score—25 

Directions:  Show all your work. Indicate clearly the methods you use, because you will be scored on the 
correctness of your methods as well as on the accuracy and completeness of your results and explanations. 

6. Consider an experiment in which two men and two women will be randomly assigned to either a treatment group
or a control group in such a way that each group has two people. The people are identified as Man 1, Man 2,
Woman 1, and Woman 2. The six possible arrangements are shown below.

Arrangement A 

Treatment Control

Man 1 

Man 2 

Woman 1 

Woman 2 

Arrangement B 

Treatment Control

Man 1 
Woman 1 

Man 2 
Woman 2 

Arrangement C 

Treatment Control

Man 1 
Woman 2 

Man 2 
Woman 1 

     

Arrangement D 

Treatment Control

Woman 1 

Woman 2 

Man 1 

Man 2 

Arrangement E 

Treatment Control

Man 2 
Woman 2 

Man 1 
Woman 1 

Arrangement F 

Treatment Control 

Man 2 
Woman 1 

Man 1 
Woman 2 

    

Two possible methods of assignment are being considered: the sequential coin flip method, as described in  
part (a), and the chip method, as described in part (b). For each method, the order of the assignment will be  
Man 1, Man 2, Woman 1, Woman 2. 

(a) For the sequential coin flip method, a fair coin is flipped until one group has two people. An outcome of tails 
assigns the person to the treatment group, and an outcome of heads assigns the person to the control group. 
As soon as one group has two people, the remaining people are automatically assigned to the other group.  

(i) Complete the table below by calculating the probability of each arrangement occurring if the sequential 
coin flip method is used. 

Arrangement A B C D E F

Probability

 (ii) For the sequential coin flip method, what is the probability that Man 1 and Man 2 are assigned to the 
same group? 
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  The six arrangements are repeated below. 

 

Arrangement A 

Treatment Control 

Man 1 

Man 2 

Woman 1 

Woman 2 

 Arrangement B 

Treatment Control 

Man 1 

Woman 1 

Man 2 

Woman 2 

 Arrangement C 

Treatment Control

Man 1 

Woman 2 

Man 2 

Woman 1 

   

  

 

Arrangement D 

Treatment Control

Woman 1 

Woman 2 

Man 1 

Man 2 

 Arrangement E 

Treatment Control

Man 2 

Woman 2 

Man 1 

Woman 1 

 Arrangement F 

Treatment Control

Man 2 

Woman 1 

Man 1 

Woman 2 

     

  

 

 

(b) For the chip method, two chips are marked “treatment” and two chips are marked “control.” Each person 
selects one chip at random without replacement.  

 (i) Complete the table below by calculating the probability of each arrangement occurring if the chip 
method is used. 

 

Arrangement A B C D E F

Probability      

 

 

 
 (ii) For the chip method, what is the probability that Man 1 and Man 2 are assigned to the same group? 

 
(c) Sixteen participants consisting of 10 students and 6 teachers at an elementary school will be used for an 

experiment to determine lunch preference for the school population of students and teachers. As the 
participants enter the school cafeteria for lunch, they will be randomly assigned to receive one of two 
lunches so that 8 will receive a salad, and 8 will receive a grilled cheese sandwich. The students will enter 
the cafeteria first, and the teachers will enter next. Which method, the sequential coin flip method or the chip 
method, should be used to assign the treatments? Justify your choice. 

  

 
 
 

STOP 
 

END OF EXAM 
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Question 6 

Intent of Question 

The primary goals of this question were to assess a student's ability to (1) calculate probabilities 
associated with treatment and control group memberships for two different methods of random 
assignment and (2) justify which method of random assignment is more appropriate in a given situation. 

Solution 

Part (a): 

(i) Let T (tail) represent being assigned to the treatment group and H (head) represent being assigned 
to the control group for each coin flip. The process stops when either the treatment group or the 
control group has two members. The outcomes and their probabilities are as follows. 

Arrangement A B c D E F 
Chip outcomes TT THT THH HH HTH HTT 

Calculation ( 1 ) ( 1 - -
2 2 ) ( 1 ) ( 1 ) ( 1 

- - -
2 2 2 ) ( 1 ) ( 1 ) ( 1 

- - -
2 2 2 ) ( 1 ) ( 1 - -

2 2 ) ( 1 1 1 
- - -
2 ) ( 2 ) ( 2 ) ( 1 1 1 

- - -
2 ) ( 2 ) ( 2 )

Probability 1 
-
4 

1 
-
8 

1 
-
8 

1 
-
4 

1 
-
8 

1 
-
8 

(ii) Man 1 and Man 2 are assigned to the same group for arrangements A and D, so the probability is 
1 1 1 P(A) + P(D) = + = . 
4 4 2

Part {b): 

(i) Let T represent being assigned to the treatment group and C represent being assigned to the control 
group for each chip drawn. The process stops when either the treatment group or the control group has 
two members. The probabilities differ from the coin flip method because chips are drawn without 
replacement. The outcomes and their probabilities are as follows. 

Arrangement A B c D E F 
Chip outcomes TT TCT TCC cc CTC CTT 

Calculation ( 2 ) ( 1 - -
4 3 ) ( 2 ) ( 2 ) ( 1 

- - -
4 3 2 ) ( 2 ) ( 2 

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

-
4 ) (-3 ) ( 2 2 1 

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

4 ) ( 3 ) ( 2 )
Probability 

1 -
6 

1 -
6 

1 -
6 

1 -
6 

1 -
6 

1 -
6 

(ii) Man 1 and Man 2 are assigned to the same group for arrangements A and D, so the probability is 
1 1 1 

P(A) + P(D) = "6 . 6 + = 3
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