
CSE 107 

Lab Assignment 4   

 

In this project you will simulate a random process to be described in lecture, and which we summarize 

here.  Suppose you have two coins for which 

 

𝑃(Coin 1 = heads) = 𝑝, 
and  

𝑃(Coin 2 = heads) = 𝑞, 
 

Flip Coin 1 until the first head appears, counting the number of flips.  Let 𝑁 be the number of flips in 

this first sequence.  Next, perform 𝑁 flips of Coin 2, counting the number of heads.  Let 𝑌 be the number 

of heads in this second sequence.  Note that 𝑁 is Geometric with parameter 𝑝.  If 𝑋𝑖 is the random 

variable  

 

𝑋𝑖 = { 
1     if the 𝑖th flip of Coin 2 is heads

0     if the 𝑖th flip of Coin 2 is tails
 

 

then we see each 𝑋𝑖 is Bernoulli with parameter 𝑞.  We assume of course that all coin flips are 

independent, so the set {𝑁, 𝑋1, 𝑋2, … } is independent.  Observe that 

 

𝑌 = 𝑋1 + 𝑋2 + ⋯ ⋯ ⋯ + 𝑋𝑁 

 

is the sum of a random number of independent identically distributed (iid) random variables.  We will 

derive the mean and variance of 𝑌, in terms of 𝑝 and 𝑞, in lecture.  Your goal in this assignment will be 

to compute both 𝐸[𝑌] and 𝑉𝑎𝑟(𝑌) experimentally, for various values of 𝑝 and 𝑞.  Each approximate 

mean and variance you compute in this project will be obtained by performing 10,000 trials of the above 

experiment.  

 

Example 

If 𝑝 and 𝑞 take all combinations of values in {. 2, .4, .6, .8}, then your ouput would look something like 

the following. 

 
mean 

    q:  0.2      0.4      0.6      0.8 

 p   ----------------------------------- 

0.2 |   0.993    2.003    3.001    4.002 

0.4 |   0.499    1.002    1.514    1.997 

0.6 |   0.330    0.666    0.996    1.333 

0.8 |   0.257    0.495    0.745    1.002 

 

variance 

    q:  0.2      0.4      0.6      0.8 

 p   ----------------------------------- 

0.2 |   1.626    4.400    8.316   13.402 

0.4 |   0.558    1.180    1.911    2.745 

0.6 |   0.311    0.581    0.818    0.935 

0.8 |   0.215    0.342    0.425    0.406 

 



One would expect the mean to be large if both 𝑝 is small and 𝑞 is large, since this would tend to make 

the first sequence long, and the second sequence to contain many heads.  Note that this is indeed the case 

in the above table of means. 

 

Your report for this project will consist of two 9 × 9 tables giving your estimates of the mean and 

variance for all combinations of values of 𝑝 and 𝑞 in {. 1, .2, .3, .4, .5, .6, .7, .8, .9}.  This assignment is 

about the same level of difficulty as lab3, but nevertheless will take some time to get right, so please 

start early. 

 


