Hitt (Emae)
Eol BEDER

REHED - BKE—

REEMEMAFHEE HFHEE




FEMEEK

MrE, MREEE
* % x BIEAGH ER &0
X ] #E 7
F 19 D X FE HETE
FIAEMDEERID & F
FIREMREND EE
30 8D X I HE E
JELEFEO XBHEE

= S

[

[

=T % % %



e . XMREHETE

X EHETE &I
[BHDIEZX/NJHETLEY, BN (EWVEERT)F
E9H5XMEHTETDIELVOIEBEBRA.
[HETEENBRHIZEDIGLMENWDGRENEDSLLNG S
M) IBEHTHET 5.

B&EIciE

[B#0ARE 1 [CEENSIEENO%IEWNST-FDHE

TEZ1TIED.
[ODHTEEO DIREINEEROWTA UTIEEZTERL,
|16-6"|=d & 6€[0'-d, 8'+d] (=I])

TIZEIT5
X (O%) 1EFEX
MR - (SFEE (F-IXEFERED) - - -95%, 99%7%1E

S. TOKUNAGA



[EE] \'2 lﬁi’JODI:FaEH’EE

1) u DREEHTE (B

BRI DIGE)

Fl:ﬁ EIL nXJ:E

$ﬂ4x
35")

h AT X QEBEHNEZ SN T
SEX o 2L R AT .

C %—J—/\

IERR S

Jﬁbﬂ?%‘fi‘\th\ ETED

ﬁ’,f%n?ﬁﬂjﬁ%”’?ﬂ(i BAREEHO i

15 fR E I

K UIE 5

UEDFEBEDELET,
[ 100 ¥ %S 5EXFHE |

“KOLH (v IXEFE
0.95, 0.99, 09075 &) .

— L\ CTIS5E

1 CaT Ll A e

E=EF%NT, EFpICE

XRADRDHF, THEDHIZ: -



Hot-oamoeE] VI.EKRKSH (2)

%—EZIK—'i’mﬁm#ﬁt & ZERE
X, X, X 7&—‘1’311, &02’6‘3736 FEM I SEEE
AT S Pty Sy

X, Xs, X II%*L%*L HATFFE 1, DER 02D ELNC
35$_L7Q~TJE$ SHEREES.

Lo TIEAEY X [ZDNT
E(X)=u xXn x(1/n) = u

V(X)= 02 Xn X (1/n)2 = 0%/n
(BAFIE-HBMOMAE D) (1 HISET3EVOEEEY)

0(X) ={ V(X)=(0¥%n)=0/ T



[AIEADEZT IRERFHDLM - TLOH Gtk L THHESR)

EEERSHDOHEEELY)

X Xp e, X ZIEFEATN(u, 0 ) IS B ER IS EE A

H:'.L,T* ZRET HE

FARFEE X ~N(u, 02/n)

E I (EJIL,\TJ?l EIHO)%)

X Xo, oo X ZEH 1, R0 THAHAEEDBEANSEE
5*% Hjt,t 2|:&¢%>&=c‘%

ZRY A XnhHi+4

PRETNIE, ELRII

SFARFEE X ~N(uy, 02/n)

E1ED.
Kk LLEZREFEA T

X [R#tE 7 D EARBI7TETTiEA



5 V. BFEHORXEH#HE

BE Y y O X H#EE (B9 5 BER) D fE %

X ~N(u, 02/n)&El (RDBRERIZES).
TE . EHBEAERET NIERE.

Z=(X-p)/(0/{n) LIBEELILTDEZ ~ N(O, 1)

P(—z(a/2) 2 Z2=Zz2(a/2))=7y
r=t=La=1-v.z(a) IZP(Z 2z(a))=a ZiEm-71{E.
fzEZIErY=095 DE=Ew/2=0.025, z(w/2)=2z(0.025)=1.96
z(a/2)[ET EAI100(a /2) % s 1 EFEIENS.

| ZzEHEER T HE

P(X-2(0/2) 0/¥n=<t <X+2(a/2) o/{n)=7
EoTl 1 D (100X 7 )%= RERE R

(X—z(oz/Z)O'/«/_n | X+z(oz/2)0‘/«/_n)

S. TOKUNAGA



w5 V. BEBHOXBI#HE

2 Ep. 10745581
OLATA—)LDOFEHE 1 O XEHETE
F5EHE---ABRF

(EE¥R 5% ldp. 106 TR E)
ZRKH AL ZXn=36(A\)

ZREH X =63(mg/dl) == u D RHEFEE
HHEERZE o0 =12(mg/dl)
UEDEHEDHET,

[y DIBWEFEXREZEKDH K IELNDREEE.
({EXEREE95%)




551 V. BEBHOXMEHETE

1B 9 S E

FRBEFDRENEZICHHEINTULVETNIL, FTEED
L\Thb\ﬂ)ﬁﬁ’ﬁ%zé
IE%EE%I( +SEWN ST THHEEZAZT, ERBEFDREZEA

=36x T+ RKEWERLL, BEREHD D MEIEIR DR THLL (i
WEEE&W

_t()_(—z(oz/z)O‘/«/_n )_(+z(oz/2)O‘/«/_n)
I{EERATNIE—EEZITHET.

BRERZE o DENBRIELSDIE, NGEYBRDULLVRTE.

HEMIZIEHFYLEWNWVT—REREDLNAN, ERWGRBEFEEE
RS B=-OIZHATEALTLS.




551 V. BEHOXMEHETE

[ (100X 7)%EEE X I:

()_(—z(a/Z)U/«/_n | X +

[ZDUVT:

EREH(OFAE) ZHRIDLET S
O‘/«/_n [FIRERELEEND.

[ZDMDEELGTZE]
Yy ZRETHE -

z(a/2)0/{ n)

XHETHS.

a=1-rIIN&%ELB — z(a/2) [TKE=LTG5.
—{SFEXBDENKRELTES.
(NNLHEREZFOT DD, BERESEOIDHLENHLIDILHAR)

e RE<THE — (558

XE DR /NELTES.

FERENEZALDMD, RENBLIDEHA

S. TOKUNAGA



(5E] V. BFEHOXMEHETE

K%K aﬁﬂd)iz 1DRAVEFEEDDHE
358 0 A AV TERATEH DS AN RS,
ﬁ%ﬁf FNERA RS ERFEY DS HLE
ERBEAEEELTLL, A A Xnbi+HK

%(';L/*rL(ﬂEZIK— (k) Jlatl_iﬁ T CILLLTE,
W NICLTHERSHDOMEREIZIFETES.

7‘*75\%0)(1‘52&—4’]75\1;?))1_%% AN(u, 02/n)
X, Bl oZRANWTRINTWNAD =MD, 02
0)1'|E75\1’>75\b7ab\t¢’é B TEZE0N.

IRZEIZF o UAIFREMD T —ADN LS !
[ B ERE D — R A,

|"I'




g1 V. BEHORXREHTE (FFoEik41)

Ec$i’>l U DXEHTE (BREEXHADIEE)
NEL O 2R THHOTH _
ZIKODTﬁ Ml U2 ={Z(x-x)2}/ (n-1)
X, .%( 1’)75\%)(1‘52|§T—975\15;‘|'ﬁ’(§6)

FCTEHADERHADIEEIZIE:

: UZ’E O 2MaME (HEEE) ELTHIA.
U2z 020 (MR) HEEZE T Hiota.
ERIZEZREOTLEAIL, FLTEER M DOMEREIC
T . ?Emd)%‘,il;tlia/u& EILC.
(Un{EZE 0 MECHIZRAT BT, RLAKAFEZ D)

ERPAZANKEITNIL, BOVGEEDDLEL)ELHET
5)%) EWHIFFTES.

EWNPMERDGSITRENERTELENIET .
— g2~

12 TOKUNAGA



g1 V. BEHORXREHTE (FFoEik41)

A2 0ZRAWTICRED (U ZET)HEEEZEATD

—EEV
-FDMDEELL

UTDEEZFIA:

£ I (FF1Ep.100)

IEFRE ;EETN(u o2)hod, KEES n DEEAEIZ
KX X, === XPIZDWT, EAREHX TR ot
%UZ&#% J)t-‘é MR

T: =X —u)/ WU/ n)

-1MDt7 J(tﬂﬁifné’\ 0 ZHED.

ERDM2] tofm

..|

T

IL

)dttf

E=k:E]




=t DEBEEERDT 57
(BEXE WRFHEEDSTTH ALY ER)

AL

\

it

BHES, ik BREE1 (G REERS M)




H

TREN)

)0
N
3
J0

T V. BEHORXREHTE (

tﬁj_\ HIZDNT
[ RF1—TUrDtRfIELEIENS.
[ RFa1—TFTbstudent JITREZFEDRR—L

FIEADT= (X —u)/ U /¥ n) ZFRF1—TorLEEEENS.

BEZEICEERT DDIEDRPoMDNVEDTEE. O ERBIIC
(O TWBIDTELT(ERDBARGEZANT)FIAT S.

ZEBEBOBEIIERTMELTNND. JFEDHLHEIEER.

BHELMFEIXND/INTA—FEFHEFD.
HAXnDERNSRO-AF1—TURETIZEWTIE, BRE Y (XU
YXFDIZa—])=n—1.
HRELIIRHIDICEAIITHIIAZ/NNTA—2DES].

Y REWFEZEERSANO1)ITIEDE, v =coTRELIZT—H
BHE v Ot2HmDOLA100a%REt, (a)F=Et(v, a) TKRT.
, (o) DIEFXEEZp. 13TORMND.

15 TOKUNAGA



(58] IV.

Lil,

4y

B E

[ TF#R

N
N
B

BAREEX DRELERE

=

~T

1DRE Lt5H

THORXMEEE (

F 5T ENREN)

k)

195 LTARE

Z=(X' —u)/ (o /{n) EOFEEUEE.
DEYNDKEITNIE, TS=ZTHHELNSTLE.
(f=1°L, §ZZTWBADIEnA/INEWNTr—RXTLT)



[£E] V. BEHOREHEE (BH2ERA)

tmZEF ALy DIHETE
Bk o BNRMOEHRBEEAN( 1, 02) D50, RKESNDEES
SR X, x HZDWT, BAREEX, NMRAERZUET S.
CDEE

t = (x'—u)/ WU/ n) ~(BHE-1DtH )
S
BEHu DEBEYy =1— o DEFERBIX

( x -t _(a/2) U/yn, x+t_(a/2) U/ n )
(B 10>TAoLEBARENDBELRELL. HEEENSHT
INDA—ADBHTEFIT.
[RECALLI B EXBERIDIZE D ¢ D100(1-a ) WSFEX T -

(i—zULQ)U/fh ’i+zMLQ)U/fh)

17 TOKUNAGA



H

TREN)

N
3
1

mE] V. BEHORMEEE (B
| 7E2 (1 Fl=p.108)
BEMH: AL EHDLAL A TO—)L{E
(EFRRBEHILp. 106 TR E)
2|§'U"on—10 EAREEX =70
ERXDR RO ERUZ=14%14x (10/9) =%
(MEERZEZIDTE L,IE- 1)
{E3EE =0.95
[fEE]
BHE=n—1=10—1=9
¥ Ep. 137D REKY ,(0.025) =2.262% 5~ H 5.
95%1S 8 X fidl (&
(x'-t _,(0025) U /yn, x+t_,(0025) U //n)
[2EZHTHEZRALT
= ( , )




#HEIZ LY

—VI. XD

FE D X B HER

|

-

|5 Lz

X Bl




ez VI. BHEEO X EHEE

[ E

=

=

LER(ICE T SR &I

NIVX—ABFEMHIZE9 5.
IE DI,

HORERSLEERETDT—ANFEALEZDT, =L
TWENRIESHOEFREEIZFAT 5.

r.

nHHnﬂxO) M. XEFRHFRGE, Fa(ZHK;

2

LA AN
r%ﬁ%‘l‘ﬁ‘ﬁ‘&fﬁﬁ#% EHBLINFYUR].




gz] VI. B ER0) X EHERE

2185 Fa D IE 3R 1L
FIDBREEEIZKY, nDA T+ KREJVEE,
B(np) &N (np, np(1-p) ) TIELLTES.

" B(np) [SRESFERZEZRIE, B(1,p) (ELVD[E ) 125
P MEDHERZHOMERGTE LN L.

LT, BAREEP=X/nDHf1,
IEFR 5% N(p, p(1-p)/n) THELUTES.
SHICPOEETEL:
2= (P-p)/y (p(1-p)/n)
(LT LB ZHEZETE TR 2 R (ZHED.
DEHRENIL, HEIFIINFEFTERLEAZA A THDONIL
KWMET (?)



gz VI. BHEEO X EHETE

EUYHZAT PoTHB.
(LT B &R Zp, ZEARLEP=X/n DEREZP,ET D)

2= (P-p)/4 (p(1-p) /n)
HELIRCIEZEEE R 2 MICKODT
P(-z(a/2) £ (Pyp)/v (p(1-p)/n) = z(a/2)) =1-«a
EBDHAYARNZRIEZERT HE
Po—z(a/2)y (p(1-p)/n) = p = Py+z(a/2)y (p(1-p)/n)
IhEnHb, XfHE:

(Py—z(a/2)v (p(1-p)/n), Pytz(a/2) (p1-p)/n)) === (%)
2R RN S ENDEEMN-a.
ECAH(*) [ERMBTHSE p ZDLDESATNIDT, ChEZDEE(SEE
XEETAIEIETTELL!

ZITee

Sy
TOKUNAGA



gz VI. BHEEO X EHETE

HEEZITOMRIT,

(Po—z(a@/2)4 (p(1=p)/n), Pytz(a/2)Jy (p(1-p)/n))
I2EWTpZn UE (HEEE) P,CEZTHZ 5.
THOLEBEE Yy =1—aDEERMEIE:

(Py—z(a@/2)v (Py(1-Py) /n), Pytz(a/2)4 (Py(1-Py)/n))

* 1L, REDHZKNEZRIEFELY =L\ EEIp=0.5 KA.
p(1—p) [Fp=05MDEEZFFHRARIE0.25ZAH_EITERE
CREH#EDOT7EBRNEE ).
FREDHRKEZRBELY-WWCEE 105
SIREN—TFEUTELGLIIGERY A XERET HRIELE.
(ARG A RERET SR TIIP,DIEIZFIONTULVEL )

* (14ETOL) BEEDRTEIEDEWVISEER !

Sy
TOKUNAGA



. BEFEER
0. R¥EFE
NMRE, PRIEE=
% & kx Bj[E] = ZHV S k k k
. XMEH#EE
V. BF¥HOXEHTE

IO EDEERID & E
FDENRID EE

I3 B D X EHEE
JELEFEO XBHEE
% % kx BjE] C — F T * * *

= S




(ERZEDETMHIZRY 9 5 215l)
From TV News

The Governor of Tokyo said---

“I don’ t believe the
opinion poll, because

they surveyed only 1000
people or so.”

(-— aff nﬂxd)%iilﬁgb\f
AN REZZALON
F=D#xx1717T)

TOKUNAGA



s 1000 too small?

1000 is :

1000/127,500,000 = 1/127,000 = 0.0008% of the
total population of Japan, and

1000/12,140,000 = 1/1214 = 0.08%
of the total population of Tokyo.

(FEMNBERELET NIX/DNIUND---)
But!




Calculation of SE

n: sample size

: population rate
SE: Standard Error

SE = ¥ (p(1-p)/n)
=< 4/ (0.5(1-0.5)/1000) = 0.0158
If p is around 0.1, then

SE = 4 (0.1(1-0.9)/1000) = 0.00949=1%



Estimation of error (22 ) ZF{i)
SE = 4 (o(1-p)/n) depends only on p and n,
l.e., it does not depend on the size of population!

(BERORESIFREICFEELGL )
® In this case, the value of the error is around 2—3%.
(GTELTHZELELD)

If n=1000 X 4=4000, the error is reduced by half.

In many case, the estimation by a sample with n=1000 is
reliable.

(FELEEAMEBEABRZIZITHhNTLNAELSHIRT)
® On the other hand, we assume random sampling in the above
estimation, which can be suspected.

®©@ ®
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