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Statistics 120 Spring Quarter 2008

Answers to HW # 24 (Chapter 11)

1.5 From y = €%, we get = = logy, %;— = %, and then fy(y) = m,e" <

i; < éP, Fr(l)mg =.log:c, we get £ = ez,‘;—i = ¢e*, and fz(2) = ﬁe_’a,
oga < z < logf3.

1.7 From y = é (z Zé 0), we have z = %, 3—; = —;15, and therefore fy(y) =
—2 . .
al; X \/—12—_;y26—y2_ = \/%e v*/2 4y € R, which is the p.d.f. of the N(0, 1)

distribution. W

26 (i) From u = \—}—5(:1:+y),'u = '{]72(:” —y), weget: z+y=+2uz—-y=
v2v, and hence z = %(u +v),y= 3@(u — v). Furthermore,

. V2 V2
J = 2 _i@ = —1, sothat
2 2
fuv(u,v) = '21—71 exp[—-;—{ [?(u+v)']2 + [—\g—g(u— v)]ZH
= % exp [—%(u2 +v2)]
= Ee’%‘ﬁ \/1276"%”2, u,v € R.

(ii) From the last expression above, it follows that U ~ N(0, 1) and
V ~ N(0, 1).

(iii) From the factorization in the same expression above, it also follows
that U and V are independent.

(iv) By independence of X and Y, we have directly:
X +Y ~ N(Q, 2) and hence U = —\}—i(X +Y)~ N(0, 1). Likewise,

X —Y ~ N(0, 2) and hence V = %(x —Y)~N@, 1). =

51 (i) Forz > 1,F(z) = [fet~tVdt = — [Fdt™¢ = —t7|f =1- L.
So,
1
F(r) =0 for z <1, and F(a:)=1——;; for z > 1.
(i) In formulas (11.30) and (11.31), take a = 1,b = oo to obtain.

n—1
fu(u) =nx (F) xcu~ et = pey ™l w> 1,

and

n~1
fv(v) = n(l—%) xev~ ) = pe(e—1)"" el p>1. W



5.7 Clearly, P(system works beyond t) = P[min(X,Y) > t]. So, setting T =
min(X,Y), Example 14 gives fr(t) = (2X) x e~ (2}t ¢ > 0 Hence:

(i) P(T > t)= [Z(2N)e~@Nodg = —e=(N=z|0 = =22t

(ii) Since the distribution is the Negative Exponential with parameter
2), we have ET = 1/2).
(iii) For A= %, P(T > t) = e~ 2/3 (and for t = 3, e.g., this probability is

3’
e 2~0.135),and ET =1.5. B
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