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A. Prove. 

1) Var (X + Y) = Var (X ) + Var (Y) + 2Cov(X,Y) 

*  Var (X – Y ) = Var (X + Y) = Var (X ) + Var (Y) when X and Y are independent. 

*  Var(a + bY) = b^2 Var(Y) 

*  Var (X) = E (X – ()^2 = E(X^2) – E(X)^2. 

2) E(the mean of X) = (,  Var(the mean of X) = Var(X)/n 

 * E(X+Y)=E(X)+E(Y) regardless of the dependence of X and Y

 * E(a + bY) = a + bE(Y)

 * E(XY) = E(X)E(Y) only when X and Y are independent

3) E(X) = .5 when X ~ U [0,1)

    V(X) = 1/12 when X ~ U [0.1)

B. Creating a Random Variable

1) RV with Uniform Distribution

· Sampling 100 from U[0,1)

.set obs 100

.gen SU=uniform() 

(( ‘uniform()’ : pseudo-random number function that creates a new variable having random 16 digit values between 0 and 1)

· Sampling 100 from U[0,375)

.gen U=375*uniform()

2) RV with Normal Distribution

· sampling 100 from N(0,1)

.gen SN=invnorm(uniform()) 

(( ‘invnorm(p)’: inverse-normal function that generates ‘z’ value in a normal distribution with ( = 0 and SD = 1 (= ‘standard normal distribution’))

· sampling 100 from N(50, 8^2)

.gen N=50+8*invnorm(uniform())

3) Correlated RV’s   

X ~ N (2,3), Y ~ N (18,5) with  ( = .7 

.set obs 100

.gen x = invnorm(uniform())

.gen y = .7*x + sqrt(1-.7^2)*invnorm(uniform())

.replace x = 2 + sqrt(3)*x

.replace y = 18 + sqrt(5)*y

4) RV with Binomial Distribution 

· Distribution of the Heads in 1000 fair-coin tosses (p =.5)

            . set obs 1000

            . gen x = uniform() >.5

                 ( same with, 

                . gen x = 1 if uniform() >.5

                . replace x = 0 if x ==. ) 

· Distribution of the Number of Heads in 10 tosses (1000 trials)

.set obs 10000

.gen x = 1 if uniform() >.5

.replace x=0 if x==.

.gen caseno=_n

.gen trial=1+int((caseno-1)/10)

.egen heads=sum(x), by(trial)

· Distribution of the proportion of Heads in N tosses

            . set obs 1000

            . gen n=_n

            . gen x = uniform() >.5

            . gen heads = sum (x)

            . gen pheads= heads/n

            . graph pheads n, yline(.5) s(.)  ylabel(0,.5,1)

· Simulate 1000 throws of a six-sided die

.set obs 1000

.gen die = 1+ int(6*uniform())

· simulate 1000 throws of a pair of six-sided dice

.set obs 1000

.gen dice = 2+ int(6*uniform())+ int(6*uniform())

C. Estimating the probability using Stata

1) Standard Normal distribution

.di 1- normprob (z) ( ( probability that a standard normal variable is bigger than z) 

2) Binomial Distribution 

.di Binomial (n, k, p) ( ( probability of k or more successes in n trials, when the probability of success on a single trial is p.)

�Also refer to the lecture note, probability II. 








