‘ﬁﬁcﬁr (E&EMmED
3] REDER

o

\¥

REEY K E—
RREREMKEHBT HFBE

F138 HTFE
I. BEMEER

I. R#EE
MR, NMRHEE=
M. XEHETE

V. B0 RXMEHETE
1. BOEABMOEE - - -FIEICIHAD
2. BOEMRMDEE
. BABORXEHE - - - B
VI. BLLEDOXMEHTE
x kx xFIEC CFE T * * %

2 S. TOKUNAGA




ez M. XFEHEE

XEHFEEE

» TBHOEEXNJHEETSLY, BEN(GLVEET)F
HITOXMEHET DHIELVSGERA.

» [HEFENBEIZEDGLELDGREENEDSLLHD
M) IBEOTHTET 5.

= 5N: 0l IS

» [BHOARMIICEEFNDIEENOWIENST-FDH
EZEITIED.
o TODHEMBEO DREMNEERO%TI UTIEBEZTHREL,
o |6-0"|=d © 0€[0'-d, 8'+d] (=I])

= 1 2HITS
o X[E---(O%) 53X
o HEEE--(SEEFE (F1IXEREFRER) - - -95%, 99%75&

3 S. TOKUNAGA

iz IV. BENOXMHETE

BEH y DXE#EE (B2 EANES)

FREERE - _

» BARYAXn, BEAEY X DEAENEZSNT
HY, BoE oI ET 5.

» BEMES M- ERSEOHFMELEA, EED
DR TENDKETNIL, ZRFHD D MIEH0
1R EE(CLYIERR 7 Tl AT &E.

UELDEHDHET,

[y @ 100y %EEEXE ]

ZKROH (v IIEFEE=EHEFZHT, EFRIZIE
0.95, 0.99, 0.907%:&).

—EWTIEERREORN A, THZEDRIZ--

4 S. TOKUNAGA




gz VLIRS (2)

FAFHOGHEEY, *Eﬁf{ﬁf%)ﬂ%.b "
\ 4, -c \
ﬁﬁmmbf%ﬂ ’ >

HE U, DELO? -
1ZEE2_L7§~EE "ct% meﬁ%#.ﬂ_u, DELO 2D E LM

FOTEARTFEHY X 1220V T
E(X)= u xn x({1/n) = u
VIX)= 02 xn X (1/n)2 = 02%/n
(HRSIE-DEOMEN 1) (1 BICETREVOHRELY)
o(X) =y V(X)=4y(o2n)=0c/ {n

S. TOKUNAGA

[(EE] BAFHDS - L& otk L THHER

R (EFRSmOHELY)

Xy Xp ot = o, X ZIERD N (1, 02) SRS B RN EIE A
L'I:.'L,TJTZIK&T%J&

FAFEH X ~ Ny, 0%n)

EIE (POEREEDR)

X, Xp, " o, X EEWE 4, DEROTHAHIEEDBERNSEE
AHHBLI-ERETSHEE,

ZARY A X+ KREFNIL, EERIC

BATH X ~ Ny, 0%/n)
L1325,
Ll EERE R TR DRI A~




gz V. BEHORXEHE

B y O REHERE (5 5EEAD) DfRE

s X~ N(g, o2/n) SRR (RDBRERICES).
o IR FHBEFFRETNIEEE.

s 2=(X-p)/(0/{n) EIBEILTBEZ ~ N(O, 1)
» P(z(a/2) £2=Zz2(a/2)=7

o FfELa=1-7.z(a) ZFP(Z2z(a))=a H-7E.
o f=EZI£7=095 DEE /220025, z(a/2)=2(0.025)=1.96
o z(a/2) &M EA100(a/2) % m 1 & IENS.

= [ ZREERTHE

P(>_(—z(oz/2) o/fn=u = ;(+z(01/2) o/fn)=y
FoTIu 100X v )%WEFERAE I

()_(—2(01/2)0’/«/_n . ;(+z(01/2)0’/«/_n)

S. TOKUNAGA

(5] IV. BFHOXMHETE

R Ep.1075IRE
OLRATA—ILDOFHE 1 DRXFEHE
- BEM---BABF

(IEFR5#ldp. 106 TR FE)
» EARY AL ZXn=36(A)

- AT X =63(mg/dl) -y D S ENE
» FEEFEE=12( mg/dl)

UEDEHEDEET,
[y DISWETEREERD K IENSHERE.
({E%EE95%)

8 S. TOKUNAGA




(15T sy 1 V. BEHOXEHEE

BB 9 DM
. E%@l%gd)ggﬁb\td HLBREINTOVETNIE, TEDOLT

o Eiﬁl%l( THEVNVAMTHAHEEZT, ERBEHDORELZEA.

- FAKENERAL, AT D5 E EBS TR (RS
ey}

%gﬁ_g&ig3$—r 1 JIDFKE (p.106) [ZH LW TERBEF K
*EFELAYANDBRBLED LD TREAL TS,

IBEEAANSHNIEERBREAERE CTEGOIZELOA,
BEASKETIITERBEAZEE TESIEIXROEL,

. ’Rit(;(—z(oz/z)d/«/_n ’ )_(+z(01/2)0/«/_n)
ICEERATNIE—REZIEHET.

. E*E-iﬁ-ﬁ% UG)fIE?ﬁ\EE%I]L’L\oG)li, MNEYRDUDULMRTE.

gfé g&i PN — Zt Ohdh, ERANGREBEFEEERY
oI JARIRY

9 S. TOKUNAGA

gz IV. BFEHOXMEHE

Tud(100x v)%EFEXMAEL:

(X-2z(a/2)0/Vn | X +z(a/2)0/yn)
2D

RN (DEAE) EHLETIRETHS.
e 0/ n IBEBELFEND.

[ZDMDEELTEE]

w Y ERSKT DL
o @ =1-y [FINEED = 2(a/2) [FRED.
—EBRMOBHSAES.
(SNDHERERLT DD, BEAREMIBELHDDILLR)
" nZKECT DL — BFREREDOEMNNEKED.
o BRENEZIOLENS, BENHDDIG LK

10 S. TOKUNAGA




[1gE] V. BEBHOXMEHE

[BH8EBEHNDIGE I DRI EFEEDHDE

» B0 2ZHAVWTERTEHNDO S IHIARES.

» BEMSANERSTLESEREHNDOSHLIE
Rofm.

» FRBEFEZREET L, BERY A Xnh+59K
EHTNIFEREH DS ILIEFR S T TE,
WIFNICLTHEER M DEREIZFEE TES.

= ENED ERFEHHNHED) ERSHAEN(U, 02/n)
X, B oZANTRINTLNSADEMNS, o2
DEIHNSIENEHERITEAL.

» WEIZIFoUIRIHDT—RAMNZ N !

—TBAERMIDT—ZA, |

1 AGA

gzl V. BFEHYOREHE (B8R

BEHu ORBEHEE (BRHMRNDIZE)

BHER o 2R THH>TH _

BADARAE V2. ={Z(x~x)2}/ (n-1)
X, BIZHHDBRT—INLETETES).

FITHOBRINDIGEIZIE:

= A& U%% 0200:aUE (HEEE) ELTHIA.

o U020 (R HEETY hiota.

o DGELPUZERDHTLFERIE, FLTHERDPHOMREIC
JFE. HEDAHEFIIFEALRL.
(UnfEZE 0 DECAIZRAT BT, RALAKIEZ D)

o BARYGAXNKRETNIX, RODGREDDEL)ELUE
THHZENEFTES.

o EAMERDIGE [FBENBRTELGT.

—Hto~ TOKUN

12 AGA




(g5 V. BEFHORXBHTE (Boeska)

* % *x COHSETLLVAZ * % *

» A2 022ANTICREE(U2EE0) Mt BEEAT S,

—>EIEV
SZTDMDEZELGEADTT[2] tHH

LTOEEXHA:

I (HF£p.100)

FEHRBERBN(y, 025D, KES n DEFAEE
A X Xy, m o X FIZDWNT, BAREHX , RMRHEL
U2LT B CDEE, ERTH

T:= X —u)/ WU/ n)

ZBEHEn-1DtS (EFEIEN S5 %) 12655,

TOKUN
13 AGA

iz t DIROBEREBDI 5D
(BEAZ WNRIFREE DD T TY A FLDERS)

F:EHES, Bk BRE1 R FEERS M)

TOKUN




gz V. BEHYORBEHE (B8R
t9 I DT
» [RFa2—TFTUMDtRMIELEIENS.

o [RFa—TFbstudent ] [TREZFEDRR—L.

o EEADOT= (X' —u)/ U/ n) [ERFa—FTUrLELEENS.
- BEICERTIDEDLOoNNVEDTEHE. LHA RIS

THOI>TWB IR TELTEROBRLGELXZBILNO)FIBTS.
» ZEBABOBHBIIERMELTNS. RAEEDHH9EET.
» HHEEMFEIEIND/NTA—2%HFED.

o YA ZnDEANDOROEZAF1—TUMLTIZENTIE, BBEEY (¥

DY XFDOIZa—])=n—1.

o BREEEKREIBIZEZIXTMIIGZN\SA—2DEL.

o Y REWVFEBETHRSHNO1)[CIEDE, v = THREIZ—E

o BHEVOtRHOLAN00a%R%Et, (a)FzlEt(v, o) TKRT.

o t, (o) DIEEHEFEP13TORMG.

S.
TOKUN
15 AGA

(g5 IV. BEFHORXRBHTE (Boeska)

TEELHEE

» [EIRBER IDREIFTtDTEF AT S LETERE
BICEE.

EREHX DIEZELLTHL:
Z=(X"—u)/ (o /{n) EQFERIEE.

o DEYUNBKETFNIE, T=ZTHBELNSTE.
(=F2L, SEZTLBDIEnHINENT—RATLT)

TOKUN




(B8] V. BEHORMBHE (B578R)

t2mEF ALy DIfEFE

- BABOHKRAOERBERN(U, O2)ADD, KESnDEES
BARX X = x HZDWT, IBARFEYX, FROEREVLET S,

ZDEE

t= (< =)/ U/ n) ~(BEEN-1O5)
=min
» BEHuOEEE Y =1— o DEERMEI

(x -t (a/2)U/n, X+t (a/2)U/{n)

CERIO-TACLFBIHBRAMDIZEAEERERL. BHEEWIHFHT-I
INGA—EBINHTEFIT.

[RECALLIB S EEXRIDIZE D 1 D100 (1- ) WEFE XA :

(X-2z(a/2) /4 n , X +z(a/2) 0/yn)

TOKUN
17 AGA

gz IV. BEHOXE#ETE (B28RE)
{5l %82 (% Ep.108)
» BEF:BAZBEHDLOL XTAO—)L{E
(ERBEMRIEp. 106 TIRE)

» BEARYAZXn=10, EXREHX =70
» ERDORRDEU2=14%14% (10/9) -k

(TZERZEIDERITEE )
» (EEEE=0.95
[FEE]
BHE=n—1=10—1=9
K Ep 137D R LY t,(0.025) =2.262% A 5.
95%{E %8 X A &

(x'-t,,(0025) U /Yy n, xX+t,,(0025) U/n)
249 HEEKALT
=( : )

TOKUN




V. BoROXRE#EE

HEICLYBIEZELEY

—VI. BLEROXEHEE ~

TOKUN
19 AGA

gzl VI, BEEROXEHTE
(B ERIZR S HHER | L3

= NILX—ABEMIZEET HHEA
o 2IERNTDIEA.
o HAREREHERERST—ANFEAELDT, 120
TWEMIEN O EHELIERI AT 5.

» MEEREAEDRE ] IFRFEGE, FiEITERKER
LMEIAYS LY.
o [RETRIGIEMRERDDHIENF YU R ]

TOKUN
20 AGA

10



gE] VI BLEEROXEHTE
218 7 f D IF FRITRECALL
FIDBREEIZKY, nh+0 KELNES,
B(n,p)IZN (np, np(1-p)) THELTES.

B [SRESHEERLEHIL, B(1p) (EVWSE—D5 %) T4
SHIEnEDHERERDMER G EEHD.

= W0 T, BRLEEP=X/nDRMHE,
IEFR7 % N(p, p(1-p)/n) THEHPUTES.
" SHIZPOIZEEETE:
Z=(P-p)/y (p(1-p)/n)
(IR AZHETE R S B 2HES.
= DENRENE, HEEINETLRILEZAATEDNIE
FWMITF(?)

S.
TOKUN
21 AGA

gz VI, BLEEROXEHETE

EYHATHOTHS.
(ATt EREZp, BARLFEP=X/n DEREZPET H)

Z=(P-p)/J (p(1-p)/n)

AR BEF RS RIZHESDT

P(-z(a/2) £ (Pyp)/V (p(1-p)/n) = z(a/2)) =1-a
EDOHYaANERELERTHE

Po—z(a/2)y (p(1-p)/n) = p = Pyt+z(a/2)4y (p(1-p)/n)

Fhahs, XfE:

(Po—z(a/2)y (p(1-p)/n), Potz(a/2)y (p(1-p)/n)) ===(%)
B EphREFENIEEIN-.

ECBN(F)[FRAMBTHD p EDELDNDEEATNEDT, CNEZDFFEHE
REETHIEFTEGRL!

FITe

TOKUN
22 AGA

11



EE] VI BLEEROXEHE
HEFTIRIL,

(Po—z(a/2)y (p(1-p)/n), Pytz(a/2)4 (p(1-p)/n))
[CHEWTpEELUE (HEEE) P, TEZHZ 5.
FTHOHLLEBEE y=1— o DEEXMHIL:

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

* =L, BREDHEKEERBELY-L\EE(Ep=05 iR F.
p(1—p) &p=0.5M¢EHZKIE0.25FHAHLITERE
REHDTSTEBNHE ).
o MBREDRKEZRBELYLZLEEIOH:
—SIREN—FEEUTELGELSBERY A XEFRET HMHELE.
(BEY A XAERETIHATIEIP,DEEBONTLEL )

* (14ETYL) [BLEEDRE IEDENVITER !

TOKUN
23 AGA

GREDFHIICEE T B0
From TV News
The Governor of Tokyo said-"--

“I don’ t believe the
opinion poll, because

they surveyed only 1000
people or so.”
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Is 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.
(FEMCHRERELLE T NIT/INELVHY )

But!

TOKUN
25 AGA

Calculation of SE

= n: sample size
= p: population rate
» SE: Standard Error
SE = 4 (p(1-p)/n)
=< ¥ (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%

TOKUN
26 AGA

13



Estimation of error GEEMIHM)

SE = ¥ (p(1-p)/n) depends only on p and n,
i.e., it does not depend on the size of population!

(E%l@k%élinnﬁl_% ZL7EL )
In this case, the value of the error is around 2—3%.
FtELTHZFELLD)
= [f n=1000 X 4=4000, the error is reduced by half.

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

(FELEEABELNEEITITHON TOSEVSETRT)

= On the other hand, we assume random sampling in the above
estimation, which can be suspected.
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