Economics 203a Homework # 3 Anton Cheremukhin

October 23, 2005

Exercise 1 If the moment generating function of a random variable X is (% + %et)S, findPr (X =2 or 3)
Proof. (1 —p+pet)" = Z (n)py (1 p)"Y, hencen =>5p=2/3
PI(XZQ):() (‘%) _243
Pr(X:B):() ( _g) 243

Pr(X =3 or2) = Pr(X 3)+Pr(X=2)=22 m

Exercise 2 If X ~ b(n,p) show that E (%) —p, E [(% —p)Q] _ p(ln—p)
Proof. E(X/n)=FE(X)/n=np/n=
B[(X 0] = B (X —pny] o = shopn st o

n

Exercise 3 Compute the skewness and kurtosis of the binomial distribution b(n,p)
Proof. E[(X — p)’] = E[X?] — 3uE [X?] + 312 E [X] — i3
E[(X —p)'] = B[XY] — 4pE [X®] + 612E [X?) — 4B [X] +
[X] = § ( —p+pe)")|,_, =np
BIXY = (1 =p+pe)")| = np—mp +n’p?
BIXY = (1 =p+pe))|
BIXY = Z2((1-p+pe))|
np — Tnp? + 12np® — 6np* + Tn?p? — 18n2p® + 11n2p* + 6n3p3 — 6n3p* + nip?
E[(X—p)?’]/o®= m[l—3p(1—n+n2)+p2(2—3n+4n2—3n3—|—3n4—n5)]
E [(X — u)ﬂ / ot = m[l +p(=7+Tn—4n?)p + p*(2 — 3n + 3n? — 2n3 + n*)+ +p*(—6 +
11n — 14n? + 13n® — 10n* + 6n° — 4n® +n7)] =

= np — 3np® + 2np?® + 3n?p? — 3n?p® + n3p?

Exercise 4 If the random variable X has a Poisson distribution such that Pr (X = 1) = Pr(X = 2),
find Pr (X = 4)
Proof. mlf;

mo 2,—m _ . _2472_2
_m2€! #m—?:Pr[X—él]——Z, —@.

Exercise 5 Let X has a Poisson distribution with mean equal to 100. Use Chebyshev’s inequality
to determine a lower bound for Pr (75 < X < 125)

Proof. Pr(75 < X <125) =1—Pr[|X —100| > 210] >1 -3 =2 =m

Exercise 6 Compute the skewness and kurtosis of the Poisson distribution with mean .

Proof. E[X? = 2 (exp[m (et—l)]))_ =m +m?

BIXY) = Zx(explm (et = D])| _ = m+3m?+m?

E X" = Za(exp[m (¢! )])‘ = m+ Tm? + 6m? + m*

E[(X u ]/a :#(m+377;2+m3—3m2—3m3+3m3—m3):#
st [. ]/a = L (m—+7Tm?+6m* +m* — 4m? — 12m?® — 4m* +6m? + 6m* — 4m* +m*) =
gy



