
Biostat 200 Lab 3	These exercises are for your learning. DO NOT TURN THIS IN. The assignment that is due next week is called Assignment 2.     

Purpose:  The purpose of this lab is to demonstrate your facility with the concepts of probability and theoretical probability distributions 

Binomial distribution

1.  The probability of being selected by random digit dialing for a political survey in your area code is 0.025. The surveys are conducted randomly each month for one year.  What is the probability that you will not be selected in the entire year (i.e. the probability you will not be selected in any of 12 months)?  Use the binomial formula to get the answer and show your work.

Probability of not being selected: P(X=0) where p=.025, n=12) =  0.0250(1-0.025)12 = 1*1*0.97512
= 0.7380

(a) What is the probability that you will be selected at least once? 

This is equal to 1 minus the probability you will not be selected at all = 1- 0.738 =0.262

(b) What is the probability of being selected 1 or 2 times?

. di binomialp(12,1,.025) + binomialp(12,2,.025)
.2591

(c) Using binomialtail, what is the probability of being selected 2 times or fewer?

P(X<=2) = 1-P(X>3) 

. di 1-binomialtail(12,3,.025)
. 9971

2. Use the following Stata code to make bar graphs of the binomial distribution with n=10 trials and varying probability of success.

clear
set obs 11
gen x1=_n-1
list
gen binomx50=binomialp(10,x1,.5)
list
twoway (bar binomx50 x1,  fcolor(blue)), title(Binomial distribution n=10 p=.5) name(binom_n10_p50, replace)

gen binomx18=binomialp(10,x1,.18)
twoway (bar binomx18 x1,  fcolor(blue)), title(Binomial distribution n=10 p=.18) name(binom_n10_p18, replace)

gen binomx82=binomialp(10,x1,.82)
twoway (bar binomx82 x1,  fcolor(blue)), title(Binomial distribution n=10 p=.82) name(binom_n10_p82, replace)

graph combine binom_n10_p50 binom_n10_p18 binom_n10_p82

[image: ]

What do you observe about the 3 bar graphs/distributions with respect to:

(a) Skewness

·  p=.18: the graph is right skewed.  
· p=.5: the graph is symmetric.  
· p=.82: the graph left skewed.

(b) What is the mean of each (show the formula and give the values)? 

The formula is np. When used for each given probability of success we get:
· p=.18: mean = 1.8
· p=.5: mean = 5
· p=.82: mean = 8.2

(c) What is the standard deviation of each (show the formulas and give the values)?

The formula is sqrt(n*p*(1-p)). When used for each given probability of success we get:
· p=.18: SD= 1.215
· p=.5 SD= 1.581
· p=.82 SD= 1.215

3. Repeat (a) for a distribution with n=100.  The code is as follows (fyi).
clear
set obs 101
gen x1=_n-1
list
gen binomx50=binomialp(100,x1,.5)
list
twoway (bar binomx50 x1,  fcolor(blue)), title(Binomial distribution n=100 p=.5) name(binom_n10_p50, replace)

gen binomx18=binomialp(100,x1,.18)
twoway (bar binomx18 x1,  fcolor(blue)), title(Binomial distribution n=100 p=.18) name(binom_n10_p18, replace)

gen binomx82=binomialp(100,x1,.82)
twoway (bar binomx82 x1,  fcolor(blue)), title(Binomial distribution n=100 p=.82) name(binom_n10_p82, replace)

graph combine binom_n10_p50 binom_n10_p18 binom_n10_p82

[image: ]

(a) What is the mean of each (use the formula)?

The formula is np. When used for each given probability of success we get:
· p=.18: mean = 18
· p=.5: mean = 50
· p=.82: mean = 82

(b) What is the standard deviation of each (use the formula)?

The formula is sqrt(n*p*(1-p)). When used for each given probability of success we get:
· p=.18: SD= 3.842
· p=.5 SD= 5
· p=.82 SD= 3.842

(c) How do the graphs with n=10 compare to the graphs with n=100 with respect to skewness/symmetry?

As sample size goes up (i.e. n=10 to n=100) the graphs appear to be much more symmetric and less skewed.
4.  According to the CDC, 20% of all adult men in the U.S. smoke cigarettes.
(a) If you selected repeated samples of size 12 from all adult males in the U.S., what would be the mean number of men who do not smoke? What would be the mean number of men who smoke? What would be the standard deviation?

Given that the probability of smoking is 0.20, then the probability of not smoking is .80. 
The mean number of men who do not smoke in a sample of 12 can be calculated with the formula np = 12*.80 = 9.6.  
The mean who do smoke is np = 12*.2=2.4.  
The standard deviation is the same for both probabilities and is sqrt(12*.80*.20) = 1.39 

(b) Suppose you select a sample of 12 men and find that 6 of them smoke.  Assuming .20 is the true probability of smoking among men, what is the probability that you would have a sample this extreme?

Essentially this questions is saying there is a p=0.2, n=12 and we want to know the probability of observing 6 or more smokers, which can be calculated using binomialtail like in earlier questions.
. di binomialtail(12,6,.2) 
.0194

Normal distribution

5.Male foot lengths have a normal distribution, with mean ( μ) = 11 inches, and standard deviation (sigma, σ) = 1.5 inches.
(a) What is the probability of a foot length of more than 13 inches?
P(X>13) -> Transform the standard normal: Z=(13-11)/1.5 = 1.33
. di 1-normal((13-11)/1.5)
. 0.0918
(b) What is the probability of a foot length between 10 and 12 inches?
P(10<X<12) -> P(X<12) – P(X<10)
. di normal((12-11)/1.5) – normal((10-11)/1.5)
. 0.4972
(d) What are the foot lengths at the 25th percentile and 75th percentile?
Using a standard normal Z-table, z-scores for 25th and 75th percentiles are -0.675 and +0.675, respectively. We can then use the formula: X=  +Z to get:
25th Percentile: 11+(-0.675*1.5) = 9.99 in 
75th Percentile: 11+(0.675*1.5) = 12.01 in
(d) The probability if 0.04 that a randomly chosen adult male foot length will be less than how many inches?
Again using a standard normal Z-table, a probability of 0.04 has a Z-score of about -1.75.
11+ (-1.75*1.5) = 8.375 in 
[bookmark: _GoBack]Thus, the probability is 0.04 that a randomly chosen adult male foot length will be less than 8.375 in. 
image1.emf



0
.1



.2
.3



bi
no



m
x1



8



0 2 4 6 8 10
x1



Binomial distribution n=10 p=.18



0
.0



5
.1



.1
5



.2
.2



5
bi



no
m



x5
0



0 2 4 6 8 10
x1



Binomial distribution n=10 p=.5
0



.1
.2



.3
bi



no
m



x8
2



0 2 4 6 8 10
x1



Binomial distribution n=10 p=.82











image2.emf
0

.02

.04

.06

.08

.1

binomx18

0 20 40 60 80 100

x1

Binomial distribution n=100 p=.18

0

.02

.04

.06

.08

binomx50

0 20 40 60 80 100

x1

Binomial distribution n=100 p=.5

0

.02

.04

.06

.08

.1

binomx82

0 20 40 60 80 100

x1

Binomial distribution n=100 p=.82


