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o EHIREDFHEMEDMHEE L. (Use of Calculators is prohibited.)
o HIFAREL X E (Y, NSV, THEWRE) XREBl A HIR R E T HA T EA.
(Illegible answers are excluded from marking.)

o BB T, BIREOME &Y E O & — A< — VRS .

(Summary of this examination will be posted in Obata’s website.)

[1] BOEID L OIEAKORNE»S, EORBFAEDOHRTHEIINSG L DIZT VXL MEES, A
855 ANSABIRAUEEROS LREREODESE2 X LT5. —FTSAE, X X AL AD
SIEAEDEETOHBMTHS. (55 x4=20xi) (Let A be a point randomly chosen from the interir
of a square with side length L. Let X be the shortest distance from A to the edges.)

(1) X O0HME F(x) = P(X <) 2K®, 0TI 7%2MRE k. 270U, 2€ R &35, (Find
the distribution function F'(z) = P(X < x) and draw its graph, where x € R.)

(2) X OERELRE f(r) 23K K. (Find the probability density function f(z) of X.)

(3) X D% K K. (Calculate the mean value of X.)

(4) X Oz ked K. (Calculate the variance of X.)

2] HEREH T 7559 A—2 A > 0 OIEAEIRES ¥ 13,
P(Tgx):/)\e_’\tdt, r>00LE  PT<z)=0, 2<0DLE,
0

DEDILDEZIZWS. (5 x2 =10 /&) (Let T be a random variable obeying the exponential
distribution with parameter A > 0, i.e., the above relations hold.)

(1) a>0&95&&E, P(T>a) Z2KD K. (For a >0 find P(T > a).)

(2) a>0,b>0&32&E PT >a+bT >a)=PT >0b) PEOEDILERYE 720U,
P(AB) 3% B D FTD A ODEMFMNHEREZKT. (For a > 0 and b > 0, prove the relation
P(T > a+b|T > a) = P(T >b). Here P(A|B) stands for the conditional probability of A under
the condition B.)

[3] HDETIE, K A DRESFHIL 100 % THD LWV (0<qg<1). B B &, BEHE D 90%I1Z Btk
StZ RS DS, FEREGE D 5% IZHBEMHERRAHETUE S . (58 x2 =10 ) (There is a certain disease
A randomly found in 100g % of the total population in a country (0 < ¢ < 1). A certain clinical test
B is 90% effective in detecting the presence of this disease, but it also yields false-positive results in
5% of the cases where the disease is not present.)

(1) ¢ =004 £T5. ZOREEZZTTHERKICHE 72 ADEGE TH SR %KD K. (Suppose
g = 0.04. Calculate the probability that a positive test result will be a true positive.)

(2) ZOMEZZITCTHEKRPEZAPERETHEIMER PIE, 0<qg<1 LEHIZEDLDITE
63207 77 7%RULT, TDEADRHEHZIBR XK. (Let P be the probability that a positive
test result will be a true positive. How does P behave as ¢ varies over 0 < ¢ < 1. Draw the
graph and state its characteristics.)

[4] 100 FHERHIZR U CHA A OHEERZ IR S 72012, 600 447 % MEIE R al U THEER 22.1% 215
7. Tz d ERIIROXEHEE %2 U T, [FHRE 95% DX 22.1+£3.3% AErhiz. 2D &Iz
DWVWTIRDMIWIZEZ K. (10 ;X x 2 =20 &) (The ratings of the TV program A was 22.1%, obtained
by 600 random samples among 1,000,000 population. Applying the interval estimation, one obtains
the confidence interval 22.1 + 3.3% with confidence coefficient 95%. Answer the following questions.)



(1) FEXEOEHDMAFIZONT, ZOEARNLRE Z /6 E&HE THiHE L. (Explain derivation of

the confidence interval together with fundamental ideas.)

(2) BRI 95% 2 Ro7- %5 £, BEHXHEOEZ LV 221% £ 033% ODESTHEZED S
=HIZiE, 5T I 0? Bl AbE TR K. (What can you do in order to increase
the precision so as to have the confidence interval 22.1% 4 0.33% with the same confidence
coefficient?)

[5] ALEWEOREEIERE [H— 5 T TRV, ERYIOEREZHEL T, FHEE 2 = 32.75, AR E
u? =0.25=0.52 21572, ZOHETHRSND EFEYOFEHEED I0%EEX M %KD XK. (10 /) (The
weight of refined chemical is measured. After 9 experiments under the same condition, one obtained
the mean value = 32.75, and the unbiased variance u? = 0.25 = 0.52. Find the confidence interval
for the mean value with confidence coefficient 90%.)

[6] 24 Y DOAFEZZHMWT 572012, I 2% 400 [F#1T72. (10 /5 x 2 = 20 ;) (A coin is tossed 400
times for judgement of the fairness.)

(1) RN 222 [Tz, 2D AL VIEIRNFETHB L WVWRDB7Z5 D07 ARKE 5% CIRFIMEE X, A
BOKHE 1% TIRE S 0? FERZHE L, M5 & Z A %A R K. (The heads occurs 222 times. Can
you claim this coin is fair? Perform hypothesis testing with significance level 5% and 1%. Then
compare these results.)

(2) W3 215 [l 7. ARKYE 5% DIGIREIZ L > TIA VIERFL WA NEI P EHET S L
ST 25 2 FERA D MR & X SIEE K. RIT, B 2 FHER D HER D SULATIT 722 & 5 2R
WD KIS BEAETHEMEZ LK. (The heads occurs 215 times. What is the type II error in
the testing hypothesis with significance level 5%? Explain when the probability of type II error
is less than 5%.)

[7] HADERRERDIEE L 44.5 5%, BYEREIX 23.5 K TH L. HHY— 7LD A N— 25 L DF
YAFERIE 3R TH S, ZOV =7 VIFHAANDBIER/EEAR L WA 5725557 (10 :X) (The average age
of the total Japanese population is 44.5 (years), and the standard deviation is 23.5 (years). There is a
group consisting of 25 persons of which average age is 34. Can you claim that this group is a random
sample of the Japanese population?)

FEHEERL 240 N(0,1) Ol o 5 P(|Z] > 2) = «)
« || 0.317 | 0.100 | 0.050 | 0.045 | 0.010 | 0.003 | 0.001
z 1.00 1.64 1.96 2.00 2.58 | 3.00 | 3.29

HEE n Ot 5340 t, Ol o & P(|T| > t) = )
0.100 | 0.050 | 0.020 | 0.010
6.314 | 12.706 | 31.821 | 63.657
2.920 | 4.303 | 6.965 | 9.925
2.353 | 3.182 | 4.541 | 5.841
2.132 | 2.776 | 3.747 | 4.604
2.015 | 2.571 | 3.365 | 4.032
1.943 | 2.447 | 3.143 | 3.707
1.895 | 2.365 | 2.998 | 3.499
1.860 | 2.306 | 2.896 | 3.355
1.833 | 2262 | 2.821 | 3.250
1.812 | 2228 | 2.764 | 3.169
1.645 | 1.960 | 2.326 | 2.576
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HIBHEET S (2015.07.22 ) HIR RS
1] ) z<0DEE F(z)=0,2>L/2D¢E F(z)=1RMoh» 0<z<L/2 275,

L2 —(L—-22)2 1
Fz) = P(X <) = (L2$) = ﬁ(—4332+4L33)

A
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A
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(2)0<z<L/2DEE,

TNUATI, f(o) = 0.

(4)

o0 L/2
E[X7] =/+ w2f(:r)dx—L12/ x2(—8m+4L)dx:§i
e ;
L7=his T, 2
L? L 1,2
[2] (1)



(2) RMENMERDEED S,

P(T>a+bT>a)
P(T > a)

P(T >a+b|T >a) =

ThHhEW, T>a+bBROIET>aTHE006,{T>a+bT>a}={T>a+b} THD. T535L,
(1) DFEREHNT,

P(T > b —A(a+b)
P(T>a+b|T >a)= ;(Tj:) ) _ ee_m =e " =P(T >b).

ZOMEZ BB SAOMEEMEE WD .
[3] S A ITREFL TV AHER L JEH L TOWARWWER I
P(A)=q, P(A)=1-q.
WA B YRS 2 R TR L, MR TH - T,

P(B|A)=0.9  P(B|A®) =0.05

RAZDARITE - T,

P(A)P(B|A)
P(A|B) =
(41B) P(A)P(B|A) 4+ P(Ac)P(B|Ac)
_ qgx0.9 _ 18q
Cgx09+(1—-¢q)x0.05 17¢+1°
(1) ¢ = 0.04 &F2UZE,
P(AB) = 52X 001 3 4os

T17Tx004+1 7

18¢ 18 1
P(A|B) = =—(1-
(A1B) 17 +1 17( 17q+1>

q=025q=1122{td5LE PAB) X025 1 $THEFHMNTS. Lhrd, =0 DEL TIE
WD AEIZHEIMLTWB WA 5.

(2)

1

0.5




[4] (1) NEREREZZROZ &,
(2) —M&iZ, 95% A5 FEIX 1

— o
X +1.96—
NG

ThHZzoN5. KETIEREREZMS TWHDT, BALEK p 2HWT,
ﬁil'gﬁi\,p(l—p)
\/ﬁ
B, WTHhIZE &, BEARE MR- 72 £, FEXEOWEEZ 1/10 123 5 72O T IFEALIE 100 £55
T b,
X ABRITE E UTHBEL TWAD7E0 S, BN RREEDBE, DEEE LS5 72D 3R E B
PRIV BRE WS ERN AL DN, (TD72d DB 57200, KET X,
[5] AT EZ X &3, )
X —-m
U/v/n
PEHHEE n—1 Ot EIZULEAS. 90% FHEKEIE ts Ol 10% fidd 1.86 THDHI b,

X +1.86 x E =32.75+1.86 x 0—5 =32.75+0.31
/9 3

[6] (1) Hy:p= % Hy:p# % a=005 L UTHEZITS. 31 % 400 [E#% ] 5 & EDEDEIE
X L35k, X ~ B(400,1/2) ~ N(200,10%). Hy OF» & MiflE TH 5. FEHIRIL
x — 200
10

THO, EBUH 7 = 222 ZFEHIRIZE D 5. Lz T, HEEKUE 5% T Hy IZFEHX N, 31 VIENF
TlkmWEHEINS.
BEKE o =0.01 &9 5 &, mHIKRE DAL

x — 200

> 1.96

’ > 2.58

L, EBME 7 = 222 FEAUIE LR\, LMo T, BEKE 1% T Hy EEHNSI NN, L
Mo T, HEKMESY CIHAREZRBLEY, GECARETIERV.

(2) (1) &FEBKIZ, Hy: p = % Hy:p# % a=005 & UTHEZITS. EBUE z = 215 IZRIIHTHE
HRWDT, AE/KUE 5% T Hy IZEHINT, a4 VIIAFETHD LHEINS. ZOHEDIME-> T
WAER Thbb, a4 VIEAETIERVDIZEPRDLSTAFETH L L HEL T X D MERHNE 2 A
DHERTH 5.

a4 VHPRIETIERWGS, WREAR p IXIERICH D, 5 2R O ERZFHliT 2 Z & BN TE RV, 72k
ZIE, p=10.525 (£EX) & p=0.6 (GX) DEGEEEZ LS. p=0.525 DEEIE, p=0.5 OHMELWV
720, FRBDOH P NI E 5> TL HIPADR DR D KREL, K615 L5112 >05 THDH. DD,
NIEZR I A NEWEYNZ U T, RIETHD L WS HEZ ULALTH D, £ DOMEWER (55 2 fEik
D fER) 13RO TR E N,

p=0.6 DEGEIX, 2DDH0HRDRVEENTED, 3<0.025 LZZENEATING. Lzd->T,
B=0052%25DFpn06 LODUNIWRKFTHD. 2D E, SEHUIXIEIE 102 EFEZXTIVDT,
219.6 +1.64 x 10 =236 25 p = 0.59 o2 d. DE D, FAXRTVWBE I VBRW (p=0.5) THSMH,
HDNVIEEPHPTL p>059 THEH, WINLTHIUL, 2B 2R fERH 0.05 ITHZAENS.



p=0.525 p=10.50 p=0.60

200 200
200-19. 6 200+19. 6 200-19. 6 200+19. 6
(22N FRAUR

[7] HARARKDEYIEHE m £ T 5. Hy:m =445, Hy : m # 44.5, a = 0.05 £ U THREETTS.
KEX n =25 DEMFEAEARDEARY X 12X LT,

X-m X—-445 X —-445
o/vn  235/V/25 AT

34445
47

BRKHE 5% OFEHIBIL |2| > 1.96 THE0 6, FEBUH » = —2.23 IXFHIBICES | Hy HEHIN 5.
DED, ZOTN—TIEHARANEEDP S ORIERAEARLITE A0,

HAKYE 1% 725 Hy BEHI NV, Lo T, 2OV — FIFHAASED S DM AR
EA5.

= —2.23.



