18.05 Lecture 37
May 17, 2005

Final Exam Review - solutions to practice final.

L f(zlv) = {uv~ "z te~ (£)" for 2 > 0;0 otherwise.}
Find the MLE of v.
— Maximize v in the likelihood function = joint p.d.f.

60) = e [yt Bl

log(v) = nlogu —nulogv + (u — 1) log(J [ ) — > _(%)*
Maximize with respect to v.
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2. X;, .o, Xy ~ U0, 6]
f(z]0) = 510 <z < 0)

Prior:

Data: Xl = 5,X2 = 3,X3 =8

Posterior: f(0|z1,...,25) ~ f(21,...,2,]0)f(0)
fx1,.yzpn|0) = 0%[(0 < allx’s <) = %I(maX(Xl, e Xp) <0)
FOlz, s n) ~ g 1(0 = 4)[(max(zy, ..., xn) < 0) ~ gz 1(0 > 8)

Find constant so it integrates to 1.
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3. Two observations (X1, X2) from f(x)

Hy: f(z)=1/2,1(0 <z < 2)

Hy: f(z) =1{1/2,0<2<1,2/3,1 <z <2}

Hs: f(z)={3/4,0<2<1,1/4,1< 2 <2}

0 minimizes aq(9) + 2a2(d) + 2a3(d)

Find " £(i)a;, Decision rule picks &(4) fi(x1, ..., Tn) — max for each region.
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§0) filwn) fiaz) H, H, Hy
both w22 € (0,1 ()(1/2)(1/2) = 1/4  ()(1/3)(1/3) = 1/3  (2)(3/4)(3/4) = 9/8
point in [0,1], [1.2] (1)(1/2)(1/2) = 1/4  (2)(1/3)(2/3) = 4/9  (2)(3/4)(1/4) = 3/8
bothin [1.2]  (1)(1/2)(1/2) = 1/4  (2)(1/3)(2/3) = 8/9  (2)(1/4)(1/4) = 1/8

Decision Rule:
0 = {H; : never pick , Hy : both in [1, 2], one in [0, 1], [1, 2] , H3 : both in [0, 1]}
If two hypotheses:

fix) _ €2)

fa(x) = &(1)
Choose H1,< Hs
4.
flz|lp) ={——= ez (Inz—p)?® for x > 0,0 for x < 0}
\/_
If X has this distribution, find distribution of In X.
Y=InX

cdf of PV <y)=(lnz<y)=Pa<e¥) = Oey f(x)dx
However, you don’t need to integrate.
p.df of Y, f(y) = LP(Y <y) = f(e¥) x ¢¥

_ 1 ez (ne’—w)? o oy _ 1 ez W= U N(p,1)

ey 2 V2T

5.n=10,Hy:p=—-1,Hy: p=1
a=0.06 = a1(d) = Pl(f <c)

iy h(@) e
0={H;: ) > ¢, Ho if less than}
20 T
1 1 2

— - -3 S (Inz;+1)
f1<$) sz<\/— €

—\ 1 —%Z(lnmi—1)2
—?Eg —e 22X 5 0, Zlnxi <
2

6={H, : Zlnxi <c¢=-481,Hy: Zlnwi >c=—481}

0.05 =Py(LInw; > ¢) = Py(X N(—1,1) > ¢) = Py (Rl > ity — py(7 > S

c—np

Vno
Power = 1 - type 2 error =1 —P2(0 # H2) =1 —-Po (D> Inz; <¢) =1-P2(3 N(1,1) < ¢)

1 PQ(in\/ﬁn(l) < 74.2\3/11—0— 10) ~

=1.64,c=—4.81
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6. Hl ‘P = gap2 = gap3 =1- %70 € [071]
Step 1) Find MLE 6*

Step 2) pi = %, p3 = G, p5 =1 5
Step 3) Calculate T statistic.

T

_ an
T = Z X72-—s—1=3—1—1=1
=1
0 0 50 .
Y(0) = (§)N1(§)N2(1 - E)Ns

56
log(0) = (N1 + N2)log(8) + N3log(1l — F) — Ny log(2)N3log(3) — max 6

d Ny +N, ~5/6
— 21N
00 g T — %0

5 5
Ny + Ny — 6(N1 + N2)o — 5N39 =0

. 6 N +N, 23
solve for § — 0 —5( - )—25
Compute statistic, T = 0.586

§={H,:T <3841, Hy:T > 3841}

Accept Hq

7.n=17,7 = 3.2, = 0.09
From N (u,0?)
H1 Y S 3
Hy:p>3
at a = 0.05
T = T o oty =223 967
L@ @) L(0.09)

Choose decision rule from the chi-square table with 17-1 degrees of freedom:

c=1748
0:{Hy:T <1.746,Hy : T > 1.746}
H is rejected.
8. Calculate t statistic:
N+JNz+ )2
T = Z T 121
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X%afl)(bfl) = X345 = X2 at 0.05, ¢ = 12.59
0:{Hy:T <12.59,Hy: T > 12.59}
Accept Hi. But note if confidence level changes, a — 0.10, ¢ = 10.64, would reject H;

9.
flo)=1/2,100< z < 2)
F(z)=["_ f(t)dt =x/2,2 <2

x: | 0.02 0.18 0.20

F(x): | 0.01 0.09 0.10

F(x) before: | 0 0.1 0.2
F(x) after: | 0.1 0.2 0.3

diff F(x) before: | 0.01 0.01 0.1
diff F(x) after: | 0.09 0.11 0.2

Ap = |F(z) — Fu(x)|

max A, = 0.295

¢ for a« = 0.05 is 1.35

D,, = /10(0.295) = 0.932872

§ = {H, :0.932872 < 1.35, Hy : 0.932872 > 1.35}
Accept Hq

** End of Lecture 37

*** End of 18.05 Spring 2005 Lecture Notes.
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