it 2 N kg
Mt 1k % 1%

E R F

LU

0537 5963

W% A E BT



FT;- —ts
=]

A AR, WA RE U4, s DU b Yo ko B i B B
JEH L AR RN R AT I S W sk Al e ik, TR B A e B
LR ] 52 2 (R 5005 R S 42, A EE L B O 2 R 1 s 4%
B R84 o s, RERH A0, A0SR 4 R Y e 1) A TR 0 B 1), 1
Taitk B L ETEBBOL, B2 R HHNC R RS A T B R 1R B
B OIIE — pig A SRS, RIS, ARSI, BT oSk
zgtm—, ImBEE MEFT_L 2 (0, 35 3¢ LIS R A B B2, 3 R Bk,
TSNS RRTS PR BRI, B W e — (e MBI, B SR, B
Rz B,

AH BT, B dn LI, T RSN, ZUBRREAEET Y@
FAG. DA RPRIK— T S F2IR0), 195 258, A T M4 B
R, 05 AT B LA 45 TR T 74 TR, Ao B Mo ARSI K — i T it
A REHE G B H A Z M — i IR A R B S B 2 R . HER
WA SL AR HE, AT R 2 Tk, R 2, AR M A HE
T, WA ATERAR MO I, ETI 454! ok B 0 % 2 57, T
RZ, USRI 2 U, S B AL R, G Y IR
dERIWIE, A7 KL

B B BE AR A5 vl K 2 R 20 3050 W 4%, v YeiBOiG B k5
—IREPZ, B N TG0 56 M A o A2 3R K B R A5 452 1 I R = 44
W=H AR RNB RIS R, e R E Y E
A% A SR i ) 37 SALEE0 7 I RS, TR F54RT 2 A5, 0 VL3R
SIEAT BHIE, 6 88 4028 A RIS TF A N EET MK kA2
REOAF UL, (4ot SEHHIBY, i ag !

SR = =40 J] EERIFE R AT

LY E



D

(2)

(3)

4

()

(6)

A i

AEHEERFAKX UM EHYTN E SR A Xk
Z B @ 4L E.

Z 3 A 8,3 UL IR IR 48 I AL R S 15 B B A IR
At B ERH—TRIFE BT R EH K G B— G
R A TLLL G WIS 35 R M) AL E AT RN R M 2 %
FEBMAFBRESHXZAFEH BT —-F X
AR A BB MR S5 RS TC R 4, 1R 1B B AR
ZHMHFRRZ2E —BREFATRENKRIE Z[H
F R e R A IR O 2 RS i & I 18 3

A EHOIMIFEEREEF B W LG HFm 2 g &
HANANESG S A BB RS RIER L,
WAL B —RREBEEFA BB TMIERLEE A Z
M S BHAMNBDEFABUEBENIHAE L2 2%,
p ol JER Y/
AEzFEREEELFHEN:
1. Chaddock, R.E.: Principles and Methods of Statistics.
2. Chaddock and Croxton: Exercises in Statistical Metheds.

8. Day, E.E.: Statistical Analysis.



10.
11.

12.

L A N A

I~ st

Fisher, Irving: The Making of Index Numbers.

Holzinger, Karl J.: Statistical Methods for Students in
IEducation.

Kelley, Truman L.: Statistical Method.

Mills, Frederick C.: Statical Methods Applied to Ico-
nomics and Business.

Mills and Davenport: Manual of Problems and Tables in
Statistics.

Pearson, Karl: Tables for Statisticians and Biometrians.

Reitz, H.L.: Handbook of Mathematical Statistics.

Whitaker, E.T. and Robinson, G.: The Calculus of Obser-
vations.

Yule, G. Udney: An Introduction to theTheory of Statis-

tics,



&

A, 25 B B nrs ensesnsssssessesratssisssoas 1—14
ey
555 2 oo ,
N B2 5 7 25 B oo .
S, ‘
BB 58 57 7 25 Boreromeresesess et .
1 BT 25 B .
HE B cerernerenrene st ssrsna st e ansens oo 10
T A O 12

B. T 5 L B ceerrverresresornserenersrnsincrsanscssesssrsssseses 14—19
T GF oL B oveevreesrormmrsnastensatenscteniins e cusiseeseneces. 14
TH 58 205 eveverersssrmnncsrscrressmninis s etsssaesmtssssnresens 16
T 43 (5L B sooreeesseesensssssnessenssssssesssansssesssssssmseseons 18

C. B HE 35 B cvemmvsssmsnscincsicssecsnsiensoneions o susseees 1933
2 B B reeereenrnseniensesn e ens st csstsssessns et saneeses 19
R R A OO 20



o & X kB #

D, B fB 53 B reoevverermrermereenccsncssssnasssssmssssssinsrsns 34— 48

o R R R K E v a— 35
& A A N 38
M1 £ 3 22 ) BEerrermenressnnscnsienissessses s ssnssenssacs 41
Bl KE 2 48 HE Severeensmmmmsnsissomnissssssssscsssmsssssase: 492
22 E F—(F A W JE Z W ER)eermeerersasenns 44

é& ........................................................................ 45
ZE ¥y B S B BB EEeeeerrerersennesnssanscsnsinenanns 46

LETE 1B - GNP [+ N %

A, BB B B ververrrerrrirmsimnn s e 49--71
WEE B

I I PN 4
T BT R T crreererrrninniiininineiessientateasssssne 52
BT A 2 reverrenieninsrr et 55
U £ B FE et et et s st st e s e 57



e PR e e e e e e e, St e A, Sttt s,

R
B BL 4 T $E ovrsserorrsmrsressrenressesnsanseasensassonssassssos 65
W1 HE 8 5] § wervoresressrossanosnssnssniesssressssaseronasinans 65
SB A Z5 Sheesrestsssessnrersinsinsnasan s ses s sesssases 67
B B JE MO0 heeereserrsersnsmreesnasesssssisasisisiiiens 68
B He Bz ovreeessenssentssssssnsrassaesensssassanssassssssssnssanasias 68
GI T, B wevevseeesosesmssssrasessasscasancusssassusssssssansssssransotes 70
B. B B 45 B cooeeemesnniennn i seisnssnssssessn 71
C. B i 358 B ereerrrresoosisesstsncensssnssassssarsssssessssassasssesssas 72
TIL, B ] B A1) ceoevveemonesumnmmmemnmninniians RRIRE 73—106
A. B I HE B cerenrommrmnesniine e 73—91
ML S TR A T everesssresesssisnsisssisnacessasnsssrsurnsrassours 73
=D A IR TR D Pheeeeesesssenssnssnsiinissernaninn 77
2R B SR TL A e 82
$5 B ) B ER A B e ssinssenin i 83
B. Jl 348 Bl e o 92—106
B ARG 5 Fg Paeorrrsorrsossssersescsssimnnisessinissseronasesssssen 92
FL T 25 B Heeerermesnnerisissssorsissesansssnssasorssssssasiascn 93
T He fe seevereeesecsmnermmennnessnsnninensnennessacnsasssensesnsns 97

15 3 Mo 25 2R B Hherrrersnmneenn st 102



a2 X BBl

.................................................... 1071178
A, P B T e e 107—141
o b & B
R OO RP T TPRN 107
1 00 £5 (1 £ 48 1) erererrrassenssasessensrasssssases 11.3
B 5 66 B ereerrnreeessrers st sroneen -
R T PP 122
£ S 2 A HE 2B e e, 1%
b 0 NG S - 2
FE B 2B MR Bt beie 127
A HE LG L -reerrerrereerersnssnaoranssnenisnnessssnsninsenaeens 128
S 4 3 W A ] R B 132
Lo T S L 1L RN 133
B A HE B4 ) R B 186
= E AB ) R B v rsenrerrmseessniasncase s ssnsasssases 138
9 F A G AR L weeereensrensorrsnssserssnsssssstsenvoniaas. 140
B. Sk T £ A ] o serrensssnsisnssncncsc s s 141-—155
T R b " LR 141
AH 5] 55 Bvre forssressonssesstessasersosssmratnsrssssssensossassons 146
AR M B i 148



Fl E/8 5

C. Eiigll X4 M JH] ceesvsecsnninnrieninnnieninninen 15'5_1_73
e A o
mmgﬁfg.;i ...................................................... 155
nngﬁgg..., ........................................... . 164
AU I [ 2 I TSRO POURR 161
fie AN 2B O ¥
FEEH Z B IR it 165
T 14 R A OO 171
H B LB B cvereereorssvssrsisersennansisrseniarecienerinnnnns 173
17 2 5K 7k
UR I TG P cereerrereersrnsnatecssinnnintenninnenniossresierianenens 174
H A BH D5 B wrereerossrrenrissisirensarereceainenneeersennenssns 176
B AL BH 15 B cvererrersneninninnntnnireirenineinesissnsineanens 176
fE S Z A MR BB cvvrrrrrnrene et 177
Bl TH B3 15 Blereererriminnninnniniiaistiieeies e een s 177
‘Efj‘ i %{ B e corersvennins reeneenn e 179188
R TEECE Ve X 2 - SO 179
U £ B 22 TSR B JE coveererierementeeeninaeee et 180
VG 2 fir B 2 BT 82 BE fFererernnrsnneeriiiiieceninsrnensans 180
B 2 Z A 2 e 181
e R R e N OO 182
PA 2} £ 35 2 B SR evrererernnrneeeennonnneinniconnnee s 182

BLHI 2 B e e 183



mﬁ%w.m

E

3

TR RE T YY

RN R

G By Bo 2 A5 HE DB cevevrrvaenreniirssessessssssananreniniae 184
B A1 HE Z 4B S 3% ceerrrerernenirnsies e s aenn 185
THB R Z FRABLRRR corremmn 185
YD IR B 2 T 38 B R voomrreeemrenasssrancesccsnstsasantns 185
D RIEEZ IR R e 187
AU Mo BE 2l $2 B dheeeerorssnnnreiinissinensenneineansaees 187
B 0 B 2 AT U Sheeceennrenininraanenresaenana s 188

eereeresnneee 189—935

ol - 189—219
A BE BT 2 5 A Beereeeeesienssanessaenssons 990—995
Bl L 5 oo eeimrnisiminis s it stsntse st ssnenee 296-—335
BT ERME T B A e, 296
F: 1L 35 BB BY £ 32 T Flereerreseeresssansasssssessussasess 297
RIT HFE ST RARZEHBERE 228
RIV ABB—RFBERRFT ZHRH covvenrns 231
B2V [l p 2 fH R eeereneereeessiteninienaiesieeisiseesasaens 233
2:VI MR ZM R r & cormeornrrnimensssnnessnsisssessens 234

VI MU Z T B 83K ffi oeececeercncancns 235



Bt il 2 X K& il

—ft ¥k B E—

I. 2R B /> Bt (Frequency Distribution)

A, 4315 ¥ & (Averages)
1. & % 3B B (Arithmetic mean).
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AI=X1+X2+X3+ Teeses +X2
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(x 1)
&0 A MR
& @ (¥ 1 9% B 1)
R+ =4 1,677
BH- =4 L791
ERT W4 1,125
BH+H4 1,989
BB+ x4evY 1,932
Eb 5 I ‘EFJ 2»188
ER+ A4 2,281
ERH+ a4 2,204
ER=+4 2,342
KHit — 4 1,541
KALB
M-% 1677 +17914+ 1725 4 --- .. + 234241541
10

19670
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= 1967 1§ 5

en e e BB R B A 2 8 % 48 1,967, (000,000)
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O ST 8 Wz 0 4 ok (154
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BB AR

1541 —448
1677 312
1725 —264
1791 —198
1932 - 57
1989 - 0
2188 199
2204 215
2981 292
2342 353

Td'=—230

RAZK

. M=1989 +( —220

10
3. JmAHE FX 45 & ¥ B (Weighted arithmetic mean)

)=1967 T # W. % B 5 17

=§_f_;l_f_l_ ............... N )\ 3
M N (% 3)

B 8) HMEXMBMzEKEK BH. ®ms®ra BURGESS—The

Mathematics of Statistics)

€3 3)
E(;g- [’(‘mﬁF :i(f?t (fm)
3- 4 3.5 1 35
4~ 5 4.5 1 45
5~ 6 5.5 3 16.5
66— 7 6.5 14 91,0
7— 8 7.5 25 187.5
8- 9 85 62 527.0
9—-10 2.5 119 1,130.5
10-11 10.5 80 ~ 840.0
11-12 1.5 19 218.5
12-13 12.5 9 925.0

326 3,044.0
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25— 30 27.5 0 - 9.5 0
30— 35 32.5 1 ~ 85 - 85
) 35— 40 37.5 1 - 7.5 - 7.5
V'Y 40— 45 425 2 — 65 —13.0
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55— 60° 57.5 9 - 35 —-31.5
60— 70 65 17 -2 ~34
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\ ] 80— 90 85 34 2 68
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123 ~49.5
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M=175
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1ogG=10gX1+108X2+1(;$X:;+ ------ +log X, Y

i s - | e (B AT

_ 2(log X)
]- Y S A S,
g N

B 7 M6z ADEEN B HELT.

(% 7)

g 2 Al H %R

E W A 4 615,000 5.78888
E B+ 4 625,000 5.79588
EHE+—4 605,000 5.78176
EMTt -4 634,000 5.80200
RRA+T=4 624,000<_ - 5.79518
EHtTWM4e 606,000 5.78247
ER+ L4 638,000 5.80482
EHtT x4 619,000 5.79169
EATt4& 641,000 5.80686
EHEH+t AL 624,000 - 5.79518
BHE+ A4 619,000 5.79169

EB—-+44 641,000 5.80686
] 69,54336

69.54336
log G= """ = 5.79598

s G=624000" % g | E R
7. JmHE # 7 2B ¥ $ (Weighted geometric mean).

G, = :/Xl WI-X2 W2.X3 W3....Xn L TR (A & 8)
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log Gy = N
R L'(/2\\it91
log Gyy= 27 08X )

W 8 ZWMMPIBLHALYHERENENEMNE S GG
&5 4L 8 T 2P ¥ BU@ 8 L MILLS: Statistical Methods)

I
il & m f logm flogm
$35—449  § 40 1 1.60206 1.60206
45— 54.9 50 6 1.69897 10.19382
55— 64.9 60 8 1.77815 14.22520
65— 74.9 70 5 1.81510 - 9.22550
75— 84.9 8) 14 1.90309 26.64326
85— 949 90 22 195124 42,9328
95-1049 100 27 2.00000 54.00000
1051149 110 18 2.04139 36.74502
115-1240 120 14 2,07918 29.10852
115 922473668

BARDRK
log G, = 22473666 _ 4 95493

115
@,=$ 90.00
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Mo = ll'*'f,..l.f

§ eveemsrneris s asnsrasaserses (A & 11)

(F10) EMEEEHR T TATERSH I8 A R

15, 826.25, 26.70, 27.93, 28.70, 27 70, 24.30, 27.60, 26.15, 27.30,
26.75, 29.25, 29.55, 25.75, 27.60, 30.70, 27.90, 27.65, 28.10,
25.10, 28.15. 4 3§ 7 B 4 4l % K & ﬁ\%ﬁ #, 4 9B 7

T 4
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AHFOHMGCRT I Y GEEHETERH 2 BHG
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B B j} 2—2v/2y+y>0 (ID)
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b -9 . =
S, Mo _,7+3 3 X1=97.43

WMEBR_-+ T ANER L& ZH%B 2743 5%
11, (H; & Pearson 2 5 24 ).

Mo = M - 3(M— M) ~woerevsssessssissrssren (A £ 12)
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s B3 B R 2745 5T, b L B 4B 2743 56, (n # 13) & K
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Wi B G A AL

Cht 28] A& & 3R 3L fi2 Mo=M~3.03 (M - Md) B FF &3 I8.
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il 51 R B
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$ 2425 1
25— 26 2
£6 -7 .4

. 27-928 @ "

98—29 3
29 —30 2
30~31 1

20
PUBAREMDTZREAEL24
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4
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i (O 3% BT A ML 2 K BR {6 1.0, =27.00, 4 §E i=1

Md =27.00 + 10; T x1=:97.48.

AETNRE M ABZ DN
w. 1.=28 (op 11 = & B 1),
F=14243=6@p %ﬂuizm A,
% [ k.
fCA AKX

Md= 28— x1=97.43

10-6
7
0=+ AR T b OB A 27.43 5.

B. H 4 4 8 (Percentiles)

11. T 4 L B (Percentile)

P . A
<N~ F
Pp=l.l.+ 100f 'it
f ......... peeseestesssasies (A % 15)
D -
P eul (l—m)N—I’.i
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% A B
20— 25 1
25— 30 0
30— 35 1
35— 10 1
‘40— 45 2
45— 50 2
50~ 55 3
55~ 60 9
60— 65 7
65— 70 10 :.
70— 75 19
75— 80 31
80— 85 a1
85— 90 13
90— 95 2
95100 ___I!.
123

1. k30@F A O #:
di ke N=128, 50 V=369 6130 77 4 51 15 8 36.9 A3 #l 2

Re f=19, ZFHUL TFZRYEMF=14+0+14+14+24+24+ 834947
+10=365% # > & FB i I.I. =70.00, {[ I i=5.

.. Py =70+§§'-‘%§@ %5 =170.24

2. 3k 80 4 L B

W30 -08.4 080 E 4 678 55 954 A B Al Z % M =21,

MMM P2 kM F=1340+14+1+24243494+74+10+19
+31=86,3% Ml 7 K B fifi L.1.= 80, 4} §E i =5.
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o Py =80+ = 82.95.

fe 128 B A g Bk A 2 80 T 4 O B 48 70.24, S0 F 4 i
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bR PSR B EAY IR (U7) @b S5 01 3 50 A 5 B K 103 %

B, B R R

15. W 4 & # (Pereentile 1anks).

RR,

R Rl+ (X'-*ll) ............................ .7!}'3'&16]

(B 15) S 00k 8254 B AR 2 1 2 5%

(# 13)
il S8R AR " RHMXRE _T w00
_ f ZHE TN

25 1, 1 0.81

30 ay 1 0.81

35 1! 9 1.63

40 1: 3 2.44

45 9. 5 4.07

50 9 7 5.65

55 3 10 8.13

60 9 19 15.45

65 7 26 21.14

70 10 36 20.27

75 i - 55 44.72

30 31 86 69.92

85 o1 |07 86.99

90 13 120 97.56

95 2 1922 99.19

100 1 123 .'100.00
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Ryp.= 69,924 509 =

= 78.455
kR SERZAN WA AT

100 F(X=LtL)+F-i)
N-i

R o= e et (A & 17)
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B 4 X=82.5, l.l.=80.
W 13,45
F=86

R 100[21(875—-80)-%-86 X 5]
52:5= 123 %56

=78.455 & B M /i .
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=78.4556 % B Wy Al
16. W & §if % (Quartile).

>mm5wmmzmmxzn4&ﬂwﬂ
3

-

f |
}mmﬁmaﬂZﬁ&*z%wﬁﬁwg

Q:=u.l - - 'iJ



X B o B 19

P i T B W W P T A )

F18) RE-ZTHEE - EHSEUARXITEESREAKAR
LH - HH KA Z4HE @ T RS K I W5 HLE

(& 19)
i A&
_60—62 31
62 —-64 31
64—66 10
66—68 13
6870 6
70—72 4
7274 2
7476 1
7678 0
78 —80 0
80 —82 0
82 —84 2.
oS
N_o5 3=
N=100, 7= g N=T5
v A 23 19,)
Qu=60+20 x2
1 31
=604+1.61=61.61
T5=T2
- X 2
Q3=66+4+—7— —3
= 66-4.46=66.46

C. ¥t p 35 5 (Dispersion)
17. 2 ¥ % (Range)

D, (10, G —— e (Y - 20)



20 RN R R

—

D N

CBY19) oo WX 1G] = A 4 0 - 2 8 W) 4% 2 4 45 39,00
i 2% 80 TG, diz UK Y 15 78.40 S 4 sk di AW i 2 4 BT .
(5% AF IL S \” b —4p e W)
A X, 1% 85
X. 15 73.40
XA
Ry=85—173.40=11.60
18. 9 5 {r 2 (Quartile deviation)

(B 200 @] [R) 10, 3t 09 43 3% 7 G 55 dn K

(f‘& 15)

4l 55 * i
24—-95 1
25-9246 2
2627 4
27 =28 7
28-29 3
20-30 2
30-31 1

<. 2. 20
Nl L5 385
;;4 4
Q, -=26+-Z— x 1= 26.50,

1

Qy=28+4 5 x1=2833,



R

e e S e P i

DY S

Q.0 = 25:33—26.50_ oo

2

19. zZ2 ¥y 3= (Mean deviation).

(Y EE) 3 2 M. D. 3% 56 % A 8" (Delta) % 5t Z.
B2 A B 10, =+ T Az %, kA% k18,
BanMI=2743, z URIFAM PR XS TAZTL

o O (TR o
(# 16)
(1) d
2.5 2.03"
25.5 1.93
25.5 1.93
26.5 .93
96 5 93
26.5 93
26.5, 93
7.5 .07
7.5 07
27.5- .07
97,5 .07
97.5° .07
27.5° 07
27.5° 07
28.5. 1.07
28 5- 1.07
28.5 1.07
29.5 2.07
29.5 2.07
0.5 _3.07

21.42

(2 KX 22)



22 B B2 K K B R

A

2142
M. D =25 ==1.07

20. B3 FE (2 €A 5.

u.p. = =+ EVNS'M)" SRR o S Y. 3

(B122) ) F iR Y ELE R o

(# 17)

(1 Eﬁ;’:@ =) (r) fd’| jra'|
24.5 1 3 3

25 5 2 2 4
26.5 4 1 4

L 27.5 7 0 0
28.5 3 1 3
20.5 2 2 4

30.5 1 3 33 3
20 21

Md' =215, Md=27.43, ¢ =27.43—-27.5= —.07
MM 7 R B No=1+2+4=T,
KMz R N,=7+3\-+2+1=13,
RABLK

M D.=21+( "2103)(‘ V7 107,

BT TASATHZE Y EBLOT



X B S B 23

I i i i d

20, ZBH E W E % T H T KRB K.

MD.= 2._(FM;rzm3) ................................ (2 ;24

() 23) /i ) 217 T £,
M=27.5—%=27 5—.05=97.45

Yo 3m,=26.5 ©4+256%x2+245
=181.5
m, 7 RYF="T
RADK
3 D, 7 %27.45—-1815)
20
=23 107
(M) THETHPEHEHFRTURERERZ, 0L DAUE R

w M-

39. P #E 2 (Standard deviation).

(B k) 43 it 2t @] B “o’ (Sigina) B “*S. D.” £ R Z.

(B 24) S BN TKBEAMITEN G ZFE: B
5400, 7, 4585 0, 5 45 25 W, T 45 20 18, % 45 15 W,
HiFTRAEBEXZZHR B,



24 . S oak 2 & B s

e e e e e 8 e e e e

P~

(% 18)
4T R I8y d &z
40 -13 169
30 - 8 64
25 2 4
20 7 49
15 12 144
430

M=27 N=5,

A 2SR
o0 .
o 4—39= ~86=9.97.

23.  IE #E 2 (4 5 i B 4 an).
o = ,\/ Z;«;lj SRR g O Y.

(65 25) B W) 10, g 45 36 3% 2§ 8 o K¢

(#z 19)
Hl th 24 x5 d fd fa@?
m f

24—25 24.5 1 -2.95 —2.95 8.70
25—26 25.5 2 ~1.95 —~3.90 7.61
2627 26.5 4 —~ .95 -3.80 3.61
27—28 27.5 7 .05 .35 .02
28—29 28.5 3 1.05 2.15 3.81
29—30 20.5 2 2.05 4.10 8.41
30---31 305 1 3.05 3.05 _9.20
20 40.99

il

[ (]
-J
N
()]



x B 4 B 25

i et

KARK

40,96 TS
o=N""g95 = ~2.048
=1.43.

24 B 2 W

_ERdY
TETN C\
;coacsdgerngeclddelotednsvddtrtgenenerIveo i [&’0\ it 27]

" f
o2=8%=?

(Bl 26) ) A} 10, M 4 46 2 o fiff € & & B:m K

@ 20)
g 2k K $ @ f@ fa?
} m f
24—25 24.5 1 -3 -3 9
25—26 23:5 2 -2 C -4 8
26—27 26.5 4 -1 -4 4
27—28 27.0 7 0 0 0
“8—29 28.5 3 1 3 3
29—30 29.5 2 2 4 8
30—31 30.5 1 3 3 9
20 ~1 41
M=275
e="1- 05 ¢2=.0025
20
KADK
o2 = % — 0025

= 2.048.



26 A /Ay

sooo=143, % BOR EF.
EXFHREPEHEAUAER D kG EEX T %d
BAHFREZHA
25, FRUEE (hos oam e B ok 2 T D).
A REREEZHERZHBABETS HE MR,
A5 A KX R |

o A DAL Rl S F SR A S
Ny+ N+ -+ N, N+ Not -+ N,

X G oecremnrmsnsmnrnnsonennnenns (A A 28]

B2 BREMMBMASM_FETATESEETY &%
W 2 B R (1) K (22 B K i 5 2 e
BB T E YR

(*& 21) B — B
I& A B dy/ fi'dy f1dy"?
Gt %0 f1
i— & 10 -3 - 30 90
5—10 24 -2 —48 9B BRETFHYE =175
10—15 20 -1 -22 20 Ny=120
15—20 30 0 0 0 Zfidy'=-—30
20—25 10 1 10 10 Zfidy'2=350
25—350 20 2 “40 80
8033 6 3 _ 18 54
120 =30 350



K G A - 27

(% 22) Rty
I & A B dy’ fady foda'?
(Gt 0 12
1I— 5 6 -3 -18 54
5—10 8 -2 -16 32 BEF G =175
10—15 4 -1 -4 4 Ny=99
15—20 18 0 0 0 Sfydy =82
20—25 30 1 30 30 Bfady?=360
25—30 15 2 39 60
50—33 20 3 60 180
99 82 360

M EdECm P ENrERERTAZRESR
¥y 8 ) 8 175, i AT B G A 2 R(28), M 15

_J350+360 ( 30 + 82\
V¥ 120499 “\120+99

=~/324=06%5
=178x5=89 EI89 It

() MR o=y T (Y xi mm EusHB AR

N
Z ML F=fit ot +f, AEHEEMEEATRZREFHY
K, e Bfd’ = Zfidy'+ Sfly’ +oovver b Bfada’, B4 =21y 2+ 3f ol 2+
...... +zfndu'2-

A ECHEEQERZFEABS—-REALX

(26) 3} & 3L & 2 9 .
B. ®& %3 liffﬁfﬁfé%ﬁﬁzr’éﬂﬂiaﬁiﬁﬂ mkEPFPHZE

a"éy;ﬁ\:%ﬁ Aﬁ]ﬁ:&“'r:’

SF,(dy’ + k) = Zydy’ & gl (B R 293



—~

28 # a2 X Kk B AR
Zfi(dy + h)2=2fd, 2+ h(RLfidy + Zfih) e (A K 30)

4 3 42 0 2 7 N 2 25K AR 9 BOR B, i 6 e Bk
BRAGE — B 4%, TR A B R (29) 5 &

1 28) e W 0 55 — B O 20 0 2 L SR 4R 0K

175,58 = Bk 15225, 4k 40 2 18 T % 2 48 % 2 n T

(# 23) ey

T8 A ¥ dy s’ 122
(Gt %0 S
1— 5 G -4 -24 96 -

5—10 8 -3 -4 72 BETYH =25
10—15 4 -2 - 8 16 N,=99
15—20 16 -1 -16 16 Bfada'=—17
20—25 30 0 0 0 3fydr’2=295
256—30 15 1 15 15
80—35 20 2 40 80

90 -17 295

1 (W ZBRERD I
B—RAN B EFE B ZER)E —5(=-1 4.

R’ A 2 3 (29) X (30),
3, (dy +h)= —80~120= ~150

3 fu(dy + h)2 =350+ ( —1)(~ 60— 120)
= 3504180
=530

2. fUA 2K (29), 5k 2 08 15 85 2.



EN L/ B 29

_ 530+295_(—150—17)2
o '\/120+99 190599 ) <2

='\/§—7—7—5S x5
=179%5=8.95 gp 8.95 7.

26. A% fE 3 (g Al #% {a & ¢ I Sheppard’s correction 4 3%).

G = A/ JLgeeeresessassstmscssssanssasesssanssnssssssssassssrass (A #:31)

A 2
(B129) [ B 10 2 3 i 025 B ok 4% 200 =208, g, =20
'—-1%::2.048—.08=1.968. s o=~'1.968 =140,
(k) AARZEN ETHNEHEEAS AN ELEZXZT LR IBZo, &
u2=—2%(,22-il—2 (R, 2 5% 48)

27. = U 3 7 34 P HF K 4 B 3: (Charlier check)
TA(d +1)2=Sf(d )24 2Efd + Noverovserssesseians (A R 32)

(F180) ks A EAERYRZEFEN

T
(3 29)
HMEmsy x@ 4 @ [y  @+1)*  fd+1)?
m

f

24.5 1 -3 -3 9 1 4
25.5 2 -2 -4 8 1 2
26.5 4 -1 -4 4 0 0
27.6 7 o o o 1 7
28.5 3 1 3 3 4 12
2.5 2 2 4 8 9 18
50.5 1 3 _3 9 16 16

20 -1 4 59



30 A A W |

.

1A D

59=41+2(—1)+20=159.
28. ¥ % 1% ¥ (Co-efficient of variation).

=-..x100 ............................................... (é\\:—ﬁtr&?’)

(B 31 Kk B B 26 B sk 45§ o =1.43, M=27.45, Y

1.43
97.45

=521
ol 8 AR BB XS A B e

V=—""x100

Vs= ;IdXIOO .................................... (A 3% 383)
K V,= g:_{_gi 100 correerrernnneninersianiinrenss (A = 33,)

HARKXAFUSERQ BBBMEHER AE Smloii
I8 Z 3 B, f B 5% 4E RS-

(figd) By Rmy 22 G
%% 9% 08 2} Bl (Normal Distribution) B,

M. D.=0.7979 o, (1 =a'»\/:§—«) Q. D. =0.6745 o % ¢=1.2533 M. D.
r=1.4836 (). D.
B GO Ae 0, A O, m LR AR Z R

M. D. =-ga',

Qc D- = %0’.



/S SR 31

N A i i T A

s

29. 1@ 2} B (Measure of skewness).

o

Sk:M"MU ............................................ (2 3¢ 84)

(320 A7 W B 10 2 i %, B, s M= 27.45, Mo=27.43, o= 1.43,

 9745-2743_ 02 _
Sk=""" 4g ~ 1430

5 B 11 o 1% 2 Do=27.39 1t A B 51, 0 &5 4 8F B R A
A AW R TE S R 5 R 1, R A Bk B B R
v W) 6, T e T A2 R

Sk:?'gy%@_@l. ....................................... (2 5% 853

(% 33) ) [7] R, Md=27.43,

 3(27.45—2743)_ .06 _
Sh=—=—Fg — 143"

30. BREMEEY T FZ %R KD

Sk:%g/gfﬁi ........................................ (A 5% 36)
Sfe= mélr_ ";\/ 2f (Iiir’)_‘_‘_ BEa2 e OF -rirerinienns (2 5t 875

CHESE) 45T (37) 55 4+ 3R (36) 2 1 8 ¥
(i 84) i 7 B, SR Z w5 A T



32 A A W U

€53 25)

4| EEH:P 25 mf%c d’' @) f@')? fla@’y
24.5 1 -3 -3 9 -27
255 2 -2 -4 8 —-16
26.5 4 -1 -4 4 —- 4
27.5 7 0 0 0 0
28.2 3 1 3 3 3
29.5 2 2 4 8 16
30.5 1 3 _3 9 27
20 -1 41 -1

N=20, sfd=-1, 3fld)=41, X%f(d)=-1,

c=—1_ _ 05 ¢*=—.000125,

o2=2 2905 .0025=2.048, o =143

3¢o?= — 3072

A 267
Sk= 1—3}13:/ S0 (= 3072) = (~ .000125)
- ¥/ =05+ 30124000126 = -L%m
- f;g = .445.

31. 1@ 2} IZ G 5= 09 23 fir ¢ ok 48).



/N - SR - 33

(51 35)  Inl i B Z i B go=Qs— Md=28.33-27.43=.90

g1 = Ml —Q, = 27.43~26.50=.93

_.90-.93_ —.03 _
90+.03 183

.. Sk —.018
32. IR 3 JE ¢n s di 45 90 s 6L B2 R D).

= NBi(Bat3)
X= 2(5,82—62,81-9) ceressesann s snssanesssasaes w (A 89

(F36) ZEMAAAEERESTTFRSEEBH Gaan
YULE—Introduction to The Theory of Statistics P. 88 & ® H ¥ 43)

Bk

B, =.000155, [B,=3.148789,

s X = /-D00I55(3.148789+8) ,012450(6.148789)
(6 % 3.148789— 6 x.000155—9 _ 2(16.743945 000930~ 9)

_ 076552 _
~ 13.486030 005676

(BrsE) 406 3 % %% Jo b b {8 W X OB iE. B2 B A B M=07.621
Md=67.520 (8, 3 27) ¥ X F& B & %L ‘

AJAXBRBHEREHRZ— BB EFFHRTIEMN
A M T BT T RE FILE B % By, Be 2 il 3 R(A 49



34 #% &k A KX &k B

D. & 5E 4 B¢ (Normal distribution)

) L

33. =718 4> i (Binomal distribution)

N(g+p)o= .L?V(q“+nqﬂ—lp+n(’; l)qn_
n(n 1)(12! 2)qn “3D3 e cariees ) ............ 70 \'40)

(B 37) Rk 6 B, 720 K, R B 1% 2 Sk R Bz A

B 1) 43 .
59 4 2 2 M 05
B0 7 B 2 AR 2 S

i QIR A /A ey i e A

-1, 1 _1 .1 _2
p—-6+6—-3 img=1 3=
A AR Ay 4 B, 1R

=39 T 799 T 709 T 799 T 799 T 798 F729

: 9
729(’ _) _‘~g( 192,240 160 60 12, 1

=062+1924+240+1604+60+12+1

A K 4 P



S G S 35

(2 26)
5 B - .
BRE aum % 8 (5 4)
0 64
1 192
2 240
3 160
4 60
5] 12
) 1
i A 799

34, 1% I 2 % 4 $ (Mean number of successes @ B 4 i3 & 2
F 2 Bt BY).
M= np st s (A & 41)
(FI38) R —-F/UHEZIEWVDHET T _MHERS
REEBHM EXIIZFEHEBm=12X3=6, B X i
T eHm k& E S
3. MU ZzBEEZ®@ LA ZH M.

o-_-:/\/npq .................................................... (A A 42)

By MEPRBEHELEmMB EXR DM B ZRE

=, 8
c=~T2x3 X} =+3=1732

86. =33 % fik dh £82 = & 72 5{(Equation to normal curve of

error)




36 #oEt 2 X K b

P

*

() EXN p BRBHEZESHLE « B Y HMEHE 2
EE), 3 4 B 2.7182818, ifi ¢ 45 4% it 2.

N

=o'

Yo sereeossssnsrnneisssssnnancenniansetensanesnes [ ﬂ 44]

N =
y = -‘l'_‘——.-’e 262 LR R R R F R R Y N Y PR Y P RN Y Py PR ] (}A\ it453
N

(B140) S LU ATAEGE RSP FHE5 8K
BB AR ME ozl BT %

(& 27)
(1) (2) (3) (4) (5)
8 = RO

z (1) f d’ fd’ fd'?
57— 2 ~10 - 20 200
58— 4 -9 ~ 36 324
59— 14 - 8 ~112 896
60— 41 -7 ~287 2009
61— 83 -6 ~498 2988
62— 169 -5 845 4295
63— 394 - 4 —1576 6304
64— 669 - 3 — 2007 6021
65— 9.; -2 ~1980 3960
66— 1223 -1 —-1223 1223

67— 1329 0 —858%
68— 1230 1 1230 1230
GO— 1033 2 2126 4252
70— 646 3 1928 5814
71— 392 4 1568 6272
72— 202 5 1016 5050
73— 79 ] 474 9841
74— 32 7 294 1568
75 16 8 128 1024
76— 5 9 45 405
77— 2 10 20 200
FE 8585 + 8763 56809




T

RARK

M:

o2 =

=.02

X % A ®
S(fd)=8763—8584 = +179 C= I

67.5+ 515%9‘ — 67.52 (inches)

56809 P — (.02 =6.6172~ 0004 = 6.6163

858

o =~/6.6168 = 2.572

Yo =

8585

2.572%2507
3 & 4 8 W o T 20 B R PR

=1331.4

#  28)
REAEEEEM S 4 48z
m z i Ye Yy
% % T S 7

H B6op Bk | BEM 2 2R (ar 4sk2) | ERAIREL
575 —-10 02 —3.90 .00950 1 2
58.5 - 9.02 —3.51 .00217 3 4
59.5 — 8.02 -3.12 .00769 10 14
60.5 - 7.02 —-2.73 02108 32 41
61.5 - 6.02 —2.34 06471 86 83
62.5 - 5.02 -1.95 .14939 199 169
53.5 - 4.02 —156 .29618 342 394
64.5 - 3.02 -1.17 50137 671 669
65.5 - 2,02 - .78 73769 578 990
€6.5 - 1.02 — .40 92312 1229 1223
67.5 - .02 - .01 .99995 1331 1329
68.5 .08 .38 .93024 1239 1230
69.5 1.98 7 74342 990 1063
70.5 2,98 1.16 51027 681 646
71.5 3.98 1.55 .30082 401 392
72.5 4.98 1.94 15232 203 202
73.5 5.98 2.32 .06780 90 79
74.5 6.98 2.71 .02542 34 32
75.5 7.98 8.10 .00819 11 16
76.5 8.98 3.49 00221 3 5
77.5 9.98 3.88 .00054 1 2

2O 1. 8585 8585

37



5 Y E VLN

e I e Pt et st ottt it —entl el st o~ oSt )
e e I e et bttt st e e et M st

1500

T

1200 !

)
L

(=

600 1

300 /

CON RS SR VR R M RN C NS T 8 80
# & o %)
@
& %5 B R ORB i R
37. R Y4Bz A (Moments of frequency distribut’on g

e i LB SRk O K),
B—m Dl:z-—-jbr~

%:'ﬁgﬂi Vr_):—“—“N—-- \
............................ (‘}i‘\ it 46]

=M V= =g

& 14 4 m v4=-.N-‘J



39

e

R ®% B B
(41 PR NEE N FHEEBLERMBZHEAE
fn P
(# 29)
(1) 2 ! 3 (4) (3) () (7) 8)
: o &
ARV S ) Sy
* ¥
m f z' N f@x')? (') f(z')t

57— | 57.5 2] —10 —20 - 200 —2000 | 20,000
58— | 585 4| —9 —36 324 { —2016 | 26,244
69— | 59.5 14| —8 | —112 896 | —7168! 57,344
60— | 60.5 41| —7 | —287 2009 | —14063 , 98,441
61— | 61.5 83| —6 | —a08 2088 | —17928 | 107,568
62— | 62.5 169 —5 | —845 4225 | —21125 | 105,625
63— | 63.5 394| — 4 | —1576 6304 | —25216 | 100,864
94— | 64.5 669 | — 3 | —2007 6021 | —18063 | 54,189
65— | 65.5 990 | — 2 | —1980 3960 | 7920 | 15,840
66— | 66.5 1223 | —1 | —1223 1223 | —1223| 1,223
67— | 67.5 1329 0 | —858% —117622 |

68— | 68.5 1230 1 1230 1230 1230 1,230
69— | 69.5 1033 2 2123 4252 8504 | 17,008
70— | 70.5 646 3 1938 5814 17412 | 52,326
T— | 715 392 4 1568 6272 25088 | 100,352
72— | 725 202 5 1010 5050 25250 | 126,250
73— | 735 79 6 474 2844 17064 | 102,384
74— | 745 32 7 224 1568 10976 | 176,832
75— | 75.5 16 8 128 1024 8192 | 65,536
76— | 76.5 5 9 45 405 3645 | 32,805
T— | 7.5 21 10 20 200 2000 | 20,000
& it 8585 +8763 | 86801 | +119391 11,182,061

ik e 35 5 47 14
b #5647 Hpee 2 f (27

Sf(x') = — 8584+ 8763 = +179.

N2

=

56809.

i b 8 T AT fee X f ') = — 117,622+ 119,391 = +1,769.



e e e e P e e P ™ sttt it st et PGP

40 k& X & B

N; 3 84T s f(a)t=1,182,061.
AR
i 55 — W vy = 815755 ~ 020850
5 = ¥ 4 py= %%1059 =6.617289
& = A vy= %g%_ 206057
&5 14 93 4 v, =_11§3528$= 137.689109

88. AL M Z2HEEWosT Y w kb X

B—MA m= A
WM ma=va—1y®
! } ............ (A s 47)
WO m=vy—3vpat P
S0 ma=vy—4v v+ 6v, v, —3r, Y
WA BT
39. WIEZHIEWE L zHE.
B — M p=0 \
7 R o/ ] F2=772"'112 l
B A = (‘ .......... reses (2 3 48)
) 1 7
ff‘f : = - [ gy
Sy Y 4 gy 7?'4 9 ~+240J




x B #4 B 41
1 42) B k¥ v 2 i (#,=.020850, v, = 6.617239,
vy =.206057, v, =137.689109) 4%
T, =0
1y = 6 617239 — (.020850)2 = 6.617239 — .000435
= 6.616804
7, = .208057 — 3(.020850)(6.617239) + 2(.020850)?
=.206057 —.413908 +-.000018 = —.207833
ar, = 137.689109 — 4(.020850)(.206057) + 6(.020850)?
(6.617239) — 3(.020850)* = 137.689109 —.017185
+.017271—.000001 = 137.689194
X om=0
t, = 6.616804 — 083333 = 6.533471
pg= —.207833

g = 137.689194 — 3.208402 + .029167 = 134.409959

40. diy £ % ¥ 44 ¥ (Criteria of curve type).

b= 45 \\
- % ................ (A %49)
By(B2+3)?

2= 4(d0,— 3P,)(2P.— 36, ~6)



42 L A W AR I

At et et et o P P I e =Sy S o ot g e P e o e b O ettt vt st S et ]

(5 43) . g3 b B pp=6.533471, py = —.207333,
g = 134409959, #ik

_(—.207833)2 _ 048195 _
Bi= G531y ~ 278.889831 ~ 00010

_ 134.409959 _ 134409959 _
R (V-7 R oY -7 B

e .000155(6.148789)?
2™ 4(12.695156 — .000465)(6.297576 —.000465— 6)

_ (:000155)(37.807606) _ 005860 _ 100s0q
X(12.504697)(.297113)  14.968186

(Bst) «a=22-3A~-6 ERUTEBALFTBMAEES ©=0, £=0
Ba=37G W), W2 WK fb 8 2 B #5258 4% 2 Bl KARL PEARSON—Tables

for Statisticians and Biometricians £ 38 & M 1 = 1.

41. Hb £k 2 12 #E 3 (Standard error of sampling)

o, = %/ﬂ%fl ........................................ (2 3 50)

(p144) RIMiZzZHE L TRRBBRBHI R



e/ b4 /ix Bl 43

e e e N N i Wy,

(2 30)

Moot RO OWZ | R A R 8\
MBRKAAZDBRAEDTFREEH

() (2) (3) (4) (3) (6)
WMZER 5 | BCZRAE | ETZAGHE
Almi ¢ |myoRiRZ i Suyolz sty [FHlZ AR
b7 —10.52 | —4.09 .49998 4292.3 (?) (f)
58 — 9.52 | —3.70 .49989 4291.6 —58 1
59 — 852 | —3.31 .49953 42885 | 58—59 3
60 — 752 | —2.92 .49825 42775 | 59—c0 11
61 — 6.52 | —2.53 .49430 42436 | 60—61 34
62 | — 552 | —215 48422 4157.0 | 61—62 87
63 — 452 | —1.78 .46080 3036.0 | 62—63 201
G4 — 352 | —1.37 .41466 3559.9 | 63—64 396
65 — 252 | -—.98 .33646 2888.5 | 64—65 671
66 — 152 | —.59 .22240 1909.3 | 63—66 979
67 —.52 | —.20 07926 680.4 | 66—67 1229
68 .48 .19 07535 645.9 | 67—68 1327
G- 1.48 .58 .21904 1880.5 | 68—69 1234
70 2.48 .97 .33308 2845.7 | 69—70 987
71 3.48 1.35 41149 3532.6 | 70—71 665
72 | 4.48 1.74 45907 3941.6 | 71—72 409
75 5.48 2.13 .48441 4150,1 | 72—73 209
74 6.48 2.52 49413 42421 | 73—74 92
75 7.48 2.91 .49819 4977.0 | 7475 35
76 8.48 3.30 .49952 49884 75—T76 11
7 0.48 369 49989 ! 3291.6 , 76—77 3
8 1 10.48 ! 407 49908 | 4x23 71— 1
' | ; 8585

TR, 2 A gk RIL

B nEd RN REXREMEREALEBTEIA B (2R
i 1)



44 # 3 A Xk B A
# 31)
a o mom|E ow|
homh |k omlx om | E K
m fo 7 fo—f
62.5 169 | 201 —32
69.5 | 1063 | 987 76
AN

PRI B625 — Ml x EHIEER B

_ [201(8585=201)
o,= Ll =~/201—4.71

=14.01
PR 695 — Ml ZImERR

987 % (8585 — 987)
8585

=~/987-113.59

0“=

=29.56
ER M2 Y —-32 (=230, % 2 BT76(=260,) & A
# 80,
BE A P 2wk o A I A 2 B2, 3L OB 4 s, 05 FT LLW B
. |
42. X 2 7 F (Chi-squarc Fg 4 & 150 ).

X2z ¥ (ﬁ);}f)_g ........................................ (2 & 51)

(B 45) WU R 6 2 g B AR U BR AR A B X 2 B8 4o P



x B 4 B
e
(& 32)

(1) (2 (3) (4) (5)

B w | 2Ny (fo—1)2
g o’ Jo 7 fo=1 7
58 B F 2 1 1 1.00
58—59 4 3 1 33
59—60 14 11 3 82
60—61 41 34 7 1.44
61—62 83 87 -4 18
62—93 169 201 —32 5,09
63—64 394 396 —2 01
64—65 669 671 -2 01
65—66 990 979 11 12
66—67 1223 1229 -6 .03
67—:8 1330 1327 2 .00
68—69 1230 1234 —4 01
69—70 1063 0987 76 5.85
70—71 616 665 ~19 54
7172 392 409 ~-17 a1
72—73 202 209 -7 .23
73—74 79 92 -~13 1.84
7475 32 35 -3 26
7576 16 11 5 2.97
TE—T7 5 2 1.33
77 ¥ E 2 1 1 1.00
21 31 8585 8585 0 X2=23.07

45

B T P Y

#1 KARL PEARSON—Tables for Statisticians & Biometricians

pp. 26—28 Test of goodness of fit F& f % I} X2=238.09, n=21, i

W p= 285 1 L W X220 8AE TS E AL M, T

bt iz AR B Y B S ZER A E KIS

43

# JE (Measure of kurtosis).



46 N /N W AR

R T

BB i e s (A & 52)

(B 46) 15 B | B, B, 4m 3,= 3148789, [} B,>3 (B B;—3 %
IE), ke S 00 B B HG4R U T B RS K M4 B 2 I

lly 5, B — 2 6 45 BE R (35 By U #% 45 75 1),
14, 7B 34 B¢ 91 5% B 2 36 g (Distance between mean and mode)

D=X - 0 e (A & 53)

(1473 7 IR #1) 10 = i 35 3| 57 4o X,

(% 33)
z 7 f=' f(e')? &R flz)t
24—~ =3 1 -3 9 -7 81
15— 2 2 —4 8 —-16 32
26— -1 4 —4 4 - 4 4
27 —~ 0 7 0 0 0 0
23— 1 3 3 3 3 3
29 — 2 2 4 8 16 32
80— 3 1 _3 9 27 81
-1 1 ~1 233
£ A 2 3K (46), 1§
-1
Vl = 'QB— = e 05
4]
Vz =——2—0~' = 2.05
v, 77‘01= ~ .06
v, =233 11.66
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[P

A e

AV GO -

i}

o

1

]

7y = 2.05— (.05)2 = 2.0475
Ty= — .06 — 3(—.05)(2.05) + 2( ~.05)3
= —.05+.3075—(.00025)
=.95725
7y =11.65 —4( —.05) ( —.05) + 6(.05)2(2.05) — 3(.05)¢

= 11.65 —.0100+.03075 - .00001875

—11.670731
HAXU)EHH
=0
f1,=2.0475 —1i2= 2.0475 — 083333 = 1.964167
13 = 257250
1y = 11.670731 ~ 1(2.0475) + -+
) 540

= 11.670731—1.02375 4 .004 167
=10.651148
HBaAXMU)HEEH

_ (257250 _ 066178 _
B =i osaieTy = THTTee 008183

~/B;=.093450

_ 10651148 _ 10.651148 _,,
£ (1.964167)2 3.857952 760830



48 R A

FHAKXCHEHFEH

.093450(5.760830)

X = 5(13.804150— .052398—9)

538350 _
= -9—.5—03‘504—' = .006648

W it 2 = (31) 8 5% 4%
o = ~/ 1064167 = 1.4015
255X & o 2 ffi {4 A 2 3% (53)
D =.056648 x1.4015
=.079392
4 i1 95 8 D e 53 M, 2 6
M, = 27.45 — 079392
=27.3706
B 0 ok 1 s M Al o 0 7S % B
(Hish) REEXERUNRAEXLEYEEHEURBLEREKZ



II. 35 #{ (Index Numbers)

A, P18 35 8t (Index numbers of prices)

45. b 18 > & i 25 33 ¥: (Arithmetic mean of price relatives)
z ()
I= §°~ Srerasscavesnesensastsasees wweannnnee (0 32 54)

(B 48) f& & 2 sh A\ K& 4 i 4o F F&:

(& 34)

] ma [ TERAEQY | FTRLEM | A HAE (R
I (%) 16.78 17.50 12.60

11 &8 %1 (f.) 3.08 3.30 2.99
IIT 5% & (FF) .29 .26 .36
IV 4 A &8 .21 .23 29
V § il () .21 25 .25
VIig .10 .16 12
VII 8 1€ () .50 44 .43
VIII #: (4%) 1.30 1.15 1.75

B LR B4 % ES e e F 2 88 e



60 L /A 2R T I

(# 35)
+ # e |+ K FE L+ b 4
R

& 7 pol He 67 224 8% T oo | 6 61 2| 422 1% po | 31 i1 2
T'o Po V4]
1 16.78 100 17.50 104.3 i2.60 7591

II 3.08 100 3.30 107.1 2.99 97.1
111 .2 100 .26 89.7 .36 1241
v 21 101 .23 100.5 ] 104 8
vV 921 100 .25 119.0 .25 1.9.0
VI .10 160 16 160 0 12 120.0
VII .50 106 .44 88.0 .43 86.0
VIII 1.30 100 1.15 88.5 175 134.6
g0l 7| sesa 860 7

RABR
1,=°00=100 ¢+ # # 2 15 80

1,=5%1 1083t 24 w0

1,= 5007 = 1076 ¢+ 40 2 %0

46. 18 =z o HE &4 & B ¥ (Weighted arithmetic mean of

price relatives).

ZPoo Py

I - ‘"—p-P--loo-lo --------------------------------- /}
P PoGo (2 555,

Tpoqy L&

[t po BP0 408Fc b tasnsnunernssenstress vae r = =Y
I, = g St R R 55,)

Toyqo-£L

——— po ST IIB NN NENs IRl sEBeREIsItgae
p 2plqo £7.L} it 55c]




o1

cossresnnnsnncsennnmesensses (0 3 55,

49 MEeEBZHFEBRXTHE ST EZESED 2R

i K
(3 36)
B &b A | TGy | T B
1 257 288 285
I 728 749 768
111 1610 1827 1740
IV 397 520 980
Y 818 831 856
VI 693 701 | 713
VII 588 579 638
VIII 130 198 261

LA 4BENHSB R L

%Higfﬁ%f&’ipeqo'ﬁﬁé,?%%ﬁuﬁéﬁiﬁﬁ@f@%‘é%(im T

(% 37
+ H Z::3 - * i + t i
& & -
n, yil P, m
L D Jo PaGo p‘/ | Pogo ( po) To 71 Podo | Po)
I 16.78 9571 4312.46| 104.3| 449790 75.1| 3238.66
1I 308 7981 92942.24| 107.1| - 2401.44 97.1| 2177.22
11 .29 1610 466.90 89.7 41881 124.1 579.42
v 21 397 83.37| 109.6 91.29| 1048 87.2
v 21 818 171781 119.0 204.42| 119.0 201.42
V1 .10 693 69.301 160.0 110.68| 120.0 83.16
VI .60 588 294.00 88.0 258.72 850 252 84
VIII 1.30 139 180.70 88.5 159.92| 134.6 243.22
& FF 7820.75 8143.38 6866.31

LA 2 5K (55,)



ol A N

8143.38
S F x4 15 ).
I,= oo = 1041 (1 7 4 4

6866.31 :
= 87.8(F & &1 %)
I,= TEH0TE 87.8 G|

(Rt ) HExnZHMEM:
1 B34 2 4 0 R 49 B o 3R A, D o g0
2. P AR A Z MR ESR
3. USHH4AZHMAELLZHRHFRE D n o
4. VETHEZ G Rt BV ER B na
VIR R ey A E A 2.
(& & 554) B (& X 55:) 3 o 4L 8 2o F:

'y ! ” e " . m P (n)
=p0 Qo£:+pg To 1?;11: +Po q -—;%:—,—,,—-‘- ........ +p0( 'qo( )p‘l)(’” |
’ Po QO + pg QO "+ po qo'" o ceerrennnees eree pg(n)qu(n)
P1 Qo +p) qo "y qo’” ................ + 9™ g™
Po Qo + Po go "+ g T —— Lot po(n)qotn)
~XMP1%) i m mim e 4 A WA R BN K R
2 Poe}
Ly ' ot " nr_ e i n P (n)
_ Po ©r % +Po 01 %:ﬁ+ Po G —%,,» A vonene + pe™qy ™ p:,‘"’
? Po gy Po @1 A+ Po’ gy e + o™
Pl q1 +p1 ql Pl q,}:” R 4 ™ g™
Poqr F Po vl FPo QT Ao F po™q, ™

=E__EPIQl;(xlti‘:£ﬁzﬁu’fiﬁ?,§%?ﬁﬂafﬁlﬁmiﬁﬁﬁ’ﬁti‘%mfﬁ‘)).
~(pom1

47. Y AS = 18 34 %5 ¥ (Harmonic mean of price relatives)



k] ® 53

Ip = _._‘N .............................. sersnternssraiones (A . 566)
) (_9_9.)
py
(1500 ¢ B 48 % 4y 2 Je AR,k B B T
I
o + ® £ | + 5 % |+ w &
" i n P P Py
g | e | e (D) W (B2 e oo (22)) 0 2 (22)
I 100 0t 104.3 .009588 756.1 .013316
I 100 .01 107.1 .009337 97.1 .010299
111 100 .01 89.7 011148 1241 .008058
v 100 01 109.5]| .009132 104.8| .003542
A\ 100 .01 119.0} .008403 119.0( .008403
VI 100 .01 160.0 .006250 120.0} .008333
ViI 100 .01 88,0 .011264 86.0| .011628
VIII 100 .01 88.5| .011299 134.6} .007429
.08 .076521 077008
KA K
1,= -5 =100 ¢1 5 4 1 % 2 15 80
8
=S 210455 (5 4 8 T B8 B,
T, = Grgsar ~ 1045
8
=8 -103.89 (F 4 B % T & i5 %),
1= o008

48. g =z I #E {8 # & ¥ #: (Weightecl harmonic mean of

price relatives).

I,= ZPoTo__......vrereenns veeverresesensssrsaans (A X 67,)

Zpodo zf-



od ot A X & bR

~—

&Py

5 Do
D1 Dy

I= crnssnssserasninenens (A R 57 4)

(#151) 5 [R o, 5% 37 & 88 4%,

% 39
o How|F i &t ox & |+ b %
13
Al ] : i w
oo | B % mtxﬁmq Bt MR B % HEOEE
I |4312 46 01 43 12;.009588 41.35|.013316;  57.42
I |2242.24 01 22 421.009337 20.94 | .010299 23.00
ITT | 466.90 ot 467 011148 5.21 | 008038 3,76
v | 8337 .01 .83 .0001 2 76| 009542 .80
V | 17178 .01 1.72 | .008403 1.44 ! .0)8403 1.44
Vi 69.30 .01 .69'| .006250 .43] 008333 .58
VII | 294.00 61 2.94/| .011364 3 34].011623 3.42
VIII | 1s0.70 .01 1.81 | 011299 2 04| .007429 1.34
H 1 T
# B | 782075, 78.20 75.51 91.85
&ADK
7820.75 .
b — Tt L N
o Ty= e S =100 O i 4p)
2
7,="820T0 _ 10357 (+  4m.

P 7651



151 B 55

B e

7820.75
L= L e = 8515 ¢+ 4 4o

49, H: {8 =z # ] 28 ¥ #: (Geometric mean of price relatives),

I=~ 51: % 21:’ % _lph,,l_’_ VTN ' G (A = 58)
0 1] 0

(B 523  f1 #if B 4 8 2 Jb 4,k S 2 0] 1 3 B

I,=%/1043 x107.1 x89.7 x109.5 x 119.0 x 160.0 x 88.0 x 88.5

=106.3 (-1~ 75 ZE).

I,=8/751%x97.1x124.1%104.8 x119.0 x120.0 x 860 x 134.6
=105.8 (- L& ).

(HHzE) A X188 8RN XD EH IEXEERE K (Jevons) iE it %
AR S UARN ST, LB LEBT
ZEUENLAESCREHRE Y 2% BRA

50. M 16 8 ] 45 39 2 ¥ 3 y: (Logarithm of geometric mean

of price relatives).

(B 53) i #1l 48 % 4y 2 S AR oF 2 ¥ B



56 B 5 2 X Kk b ft

(# 40
: w4 TR £ T & 4
o ;
o) 10g (PO n P P2
s (o) oz (Z2)) e o (F) e (1 o0 (Z) 1ox ()
I 100 2.0000 104.3| 2.01828 7.1 1.87564
11 100 2 0000 107.1 2.02979 97.1 1.98722
111 100 2.0000 8071 1.95279 12411 1.09377
Iv 100 2.0000 1095 2.03941 104.8! 2.02036
A" 100 2.0000 119 0§ 2.07555 1190] 2.07555
VI 100 2.0000 160.0| 220412 120.0] 2.07918
VII 100 2 0000 83.0] 1.94448 86.0( 1.93450
VIII 100 2.0000 88.5 1.94694 134.6 2.12005
16.0000 16.21136 16.19527
R A2

log I _1%99_20000 log 100 2 I, =100 (i 1 4.

log I, ="021130 9 09642 = 10g 106.3
;. I,=106.3 ¢+ % 4.
log 7,=1512%2T _ 209441 = 1og 105.8

o, I,=105.8(F & 4.
g FEREH I ZHEBEEIMBABLST S HHEARMH
F B G 9E UL b B O 6E 48 3L RS
o1, Mo {8 I HE 4% 7 22 ¥y B: ( Weighted geometric of price
relatives).

EMJ( )Poflo pl” Po’ 0o pI”" P @ o
L) x (B )T %k




Ct
-

1 =

e

M oA B B S AE HE R AL 48 S M s 0 M B B2 R
B P

o~

, , p ’ p 144 p I4d4
r7’/ r7 rrzs 1777
Do’ Qo log(--!-,) +D0” Qo log(—‘w) +Po"" o log(—‘m) +
log Ip — .EO _pO p()
ZPoo
........................ [‘/2‘\ - 61)
O 543 b B B4 B M A1 S B R T 3 K ) T e
' (# 41)
Wow| + i 4 + A 4 T b 4
& ah ! . | !

: " o E i 1 1_70 l ,]ll | o ﬂ ] o .1_7_2 o &
To 40 log ( Pn)! Pe o Og( T Og(po);p" %0 loo(pa) 0g (Po) Po qo loa(m)
1 [4312.46| 2 000) 8624.92 | 2.01828 8703.75 | 1:87564 8088.62
II |2242.24| 2.0200 4484.48 | 2.02979 4551.28 | 1.98722 4455.82
il 446,901 2.0000 | - 933.80 | 1.95279 911.76 { 2.00377 0977.58
1Y 83.37] 2.0060 166.74 ] 2.03941 170.08 | 2:02036 168.44
V | 171.78| 2.0000 343.5612.075586 | = 306.54 | 2.07555 366.54
VI 69.30| 2.0000 138.60 | 2.20412 152.75 1 2.07918 144.09
Vi1 294.00| 2.0000 588.00 | 1.94448 571.68 | 1.93450 568.74
VI 180.70| 2.0000( 361.40 | 1.94694 351.81 | 2.12905 384.72
gy | 7820.75 15,641.50 | 15,769.60 15,144.55

ALK
| 15641.50
log T, =i = 2:00000=Iog 100
I,=100 ¢+ % 48

L 15769.60 o nrnag 1. -

- I,=103.84 (7 4.

15144.55 _ _ o
log I,= 782075 193646 =log 86.39

<. I,=86.39 (I 4 4).
52. b A8 b B B #: (Medicn of price relatives).
() 55) 191319154 L ES6 My M 2 WA N F



58 #oat 2 X & Bl 3
#e (3¢ # #1 b2 FISHER—The Making of Index Numbers P. 489)
k42 |
! 1913 1914 | 1915
R 4 | o To o | " 2
‘ o R T Po
|/ (32,0396 1 10000 11.9208| 99.01|12.1351| 100.80
2 |z 8.3654| 100.00| 8.3608| 99.95| 7.1313| 85.25
3 |EEMiP3 .1236) 100.00) .1205| 10477 .1129| 91.34
4 |44 12951 100.00| .1364; 105.33| .1289! 99.54
5 | ¥ 1K 1025 100.00] .1010| 98.54| .1073] 104.68
6 (5% 1486 | 100.00| .1543| 103.84| .1429! 96.16
7 |4:mEil| 2960 100,00 2731 91.98] 2743 92.89
8 |gykil| .1101) 100.00; 1037 94.19] .0940| 85.38
L - 6263 10000 6204} 99.06| .7103! 113.41
10 |/ 28 9131 100.00| 1.0412| 114.03| 1.3443! 147.22
11|z B7581 100.00{ 4191 111.62{ .4958| 131.93
12 i@ 2468 130.00! 2660 107.78| .2597| 105.23
13 {mgmee  .1113] 100.00| .0816, 73.32] .0745| 06.M
14 |43 1279 100000 1121] 87.65| .1015] 79.26
15 l# @ (11.2500] 100.00{12.3182] 109.50| 11.6250! 103.33
16 | #f | 90.3974 100.00]90.9904! 109.66;90.5000| 100.11
17 lgipe | 8071 100.00| 61581 76.30 .5373| 69.05
18 gy | 2.5833] 100.00] 26250 101.61] 2.7183] 105.25
19 gk 17271 100.00) (1842 106.66| .2076! 120.21
20 | %= 5833 | 100.00] 5675 101.56| .7375| 125.36
20 %% ! 3.0083] 100.00| 4.0573| 103.81 3.6365| 93.05
22 1k i 1.5300| 100.00| 1.5800' 100.00' 1.4525| 91.93
23 | 5.0336| 100.00| 5.0592| 99.91| 50464| 99.66
24 |3 | 1.2700) 100.00) 11700, 12.13; 1.0400) 8189
25 A4 | 3.0300( 100.00| 23200 76.57| 2.4200) 79.87
26 | 4 | 5980| 100.00] .5481| 91.66| .4969| 83.09
27 . # 15331 100.00{ .1318| 8598| .1676| 109.33
28 gk e | 1.5100| 100.00| 1.2000! 7947 1.3700| 90.73
29 gm e 1149025 100.00|13.3000| 89.85(13.5758] 9l.1u
30 [$@ i | 28.0000] 100.00]28.0000| 109.00|28.0000| 100.00
81 |gy#: |44.3200| 100.00;357000] 80.55{38.6600] 87.45
32 [ $% KB | 3.5583| 100.00| 3.3688| 94.67| 3.2417| 91.10
33 | g 0676| 100.00) .0675| 99.85] .0698| 103.25
34 |4 0437 100.00{ .0386| 88.33 .0467| 106.86
35 |/ %K | 1.2500| 100.00] 1.2500| 100.00 1.,2398] 99.17
36 gt Jd233° 100.00| .1200] 97,32 .1208) 97.97




1 B 59

e e e e o s P i, W s et

fi b %, 11913 48 45 0 45, ok 1914 48 52 4 B 41 5 4% 3% 4% 36
FE 47 5 52 M E N FE 8 2. 2 oK 36 E b W B AR 2 A 9 0 3
4 . 4 18 48 B |

25 0 1914 45 4 8 St 2 0 A 3 o Bk A0 R

i AdFEwey 7332
RAFZwm 7630
55 1S % () 25) 99.08
W19 (megy 9085

BiGEE KxBuzn 114.03

) 2
1% In) 24,
1915 ¢ Z 48 % =99'17".';97'97= 197{1—%= I8.5T

a—d —d

53. M. 1B =z Jm #E vb {r 8 #: (Weighted median of price rela-
lives).
(B 56) 5 WL b B, WL 4% 4 JE 48 2 10 48 HE B, ok 1914 4 K
1915 4 2 44 45 Bk % 9 2 HE 0 B 4 4R 32 Bt R0
F ks



60 Y a1 I
(% 43)
- ILEEAT | MR | HE OB L1 :ii _
. 8 3t . -t L -

i o w | mw 1918 (%) 1914 (%l))s 1915 (31':-0)
1 12.0396 69.8 | 840.364!  100.00 99.01 100.80
2 8.3654 | 68.4 572.193 100.0) 99.95,  8.25
3 1236 1077.0 | 133117 100.00] 10477  91.34
4 12051 6589.0 | 853.27G| 100.001  105.33 9.5+
5 0251 . 7220 75.030 |  100.0) 98.54| 104.68
6 14861 0211.0 | 1368.755| 100.00| 103.84 96.16
7 2969 1757.0 | 521.633|  100.00 9198 92.3
8 1011 11000 | 121110  100.09 94.19 5.38
9 6263 1782 | 11L007| 100.00;  99.06; 113.41

10 9131 5550 | 506.471] 100.00] 114.03! 147.22
11 3758 11220 | 421648! 100000 11152  151.93
12 2468| 1722.0 | 424990 100.00| 107.78] 105.23
13 1113 863.0 96.0521 100.00°  73.32]  66.94
14 1279| 97850 | 236.2021 100.00,  87.65'  79.36
15 11.2500 0.9 891,000 102.00: 109.50: 103.33
16 90.3974| - -21.8 | 1970.663] 100.c0! 100.66;  100.11
17 8071 115.8 93,462  100.00 | 76.50;  69.05
18 25838 * 67| 17.308{ - 100.00; 10161 105.25
19 1727, 6720 | 116054 10000 106.66| 120.21
20 B5883| - 448.0 | 263558 100.00  10L.:6!  125.36
21 3.9083 19.1 74649 10000  103.81; 93.05
2 1.5800 85.8 | 135464 100.00. 109.00]  91.93
23 5.0636 6.9 319801 100.00 9991  99.66
24 1.2700] 477.0 | 605799  100.00 0213 81.89
25 3.0300| 463 | 140.2891 10000 7657 - T9.87 -

26 5980 146.1 87.36G8 | . 100.00 91.6(:; 83.09

27 1533 812.3 | 124.526) 100.00°  85.98  109.33

28 1.5100 79.2 | 1195092 10000 7947 9078

29 14.9025 31.0 | 461978 10000  89.85 91.10

" 30 28.0000 3.5 | 930000 100.00;° 100.09{ 100.00

31 44,3200 | 1.04] 45.093| 100.00!  80.55 87.45

32 3.55831  15.3 54442  100.00 94.67 91,10 °

33 0676, 286.0 | 19.334| 100.00| , 99.85| 103.25

34 ©.0437 f 823.7 35.906  100.00 88.33] 105.86

35, 1.2500;  23.3 29125  100.00| - 100.00 99.17

- 86 12331 10400.0 | 1282.320|  100.00 97.32 97.97

13104.818
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e e )

HIE Rk B 4E 2 W IR LS B, 2L 05 B 4 2 M (R 4 4L
SR IHE b B AR M O A 2 B 175 MLTEL e
15 2 % 1 F ‘ |

(% 44)
1914 4 1915 4g
oz b | M | Mz | B
78— 73.99 96.052| © 66— 66.99 " 96.052
76— 76.99 233751 69— 69.99 93.462
70— 79.99 119.592) 79— 79.99 496.491
80— 80.99 . 46,093 81— 81.99 605.790
85— £5.99 124.526| 83— 83.99 87.368
87— 87.99 356.202| 85— 85.99 693.303
88— 88.99 35.996| 87— 87.99 46.003
89— 89.99 461.978| 99— 90.99 119.592
91— 91.99 600.021| 91— 9i.99 785,101
92— 92.99 605.790| 92— 1249 591.653
94— 94.99 175.552| 93— 03.99 74.649
97— 97.99. 1282.320| 96— 96.99 1368.755
98— 0849 « 75.030| 97— 97.99 1282.320
90— 69,99 1578.437| 99— 9999 | - - 917.310
100—-100.99 | 2233.352| 100—100.99 909.027
101—101 99 980.866| 103—103.99 910.334
105—103.99 1443404 101—104.99 75.030
104—104.99 133.117| 105—105.99 142,293
105—105.90 853.276| 106—106.99 35.996
106—106.99 116.054{  109—109.99 124.526
107—107.99 424990 113—113.99 111.607
109—109.99 891.000| 120--120.99 116.054
111—111.99 401,643 125—125.99 263.558
114—114.99 | 506.771| 131—131.59 101,648
I 13104.8181 1.:7—147.99 506.771
.1 13104.818




62 a2 X & B

T e e e e e e et et et et ™o e i s ! P P ..

e e e et i e e e et st s

hE&Em = N=13104.818

%= 6532.409

CA 2 K (14), %

; . 6552.409 - 5800.340
A 1= -—
1914 4 2 fit B = 1004+ 2222400 0800.340 .,

752.069

=100+ 55asasy

x1
=100.34

7] 28,

. ) 6552.409—-6270.629
1915 4 ¥ 3 8 =99 + 2_917:3.4 0'_; x1

981.780
-— O}
=9+ gy X1

=00.51

54 I 1§ 2 B 1: (Mode of price relatives).

CB 573 4 K 8 45 5f 1914 4@ K 1915 4¢ 2 3t 4, 2 Al Bk 2.



e T et et e o™l s e . S i A =

(& 45)
% %
lefiza Ml [ HiE b1 —
1914 42 1915 4
61— 68 GG - 1
68— 72 70 - 1
79— 76 4 | 1 -
76— 80 78 | 3 2
80-- 81 82 1 2
84— 88 86 2 3
88— 92 | ) 4 5
92— 46 a4 2 2
H6—100 98 10~» e
100—104 102 s 4
104—108 106 4 1
108—112 110 2 1
He—116 114 1 1
116—120 118 - -
120—124 122 - 1
121—128 126 - 1
123—132 130 - 1
123—136 134 - -
186—140 138 0 - -
143—144 142 ~ -
144—148 146 - 1

th LW 1914 4 L 96--100 HithP M 2 RE 108 & %,
19I5 4. vp IR UL 96100 ML P e 2 R ¥ 6 B I &, Wi 4% 48
% -z b {fi ¥9 15 98.
oo 1914 4 2 37 # =98,
1915 4 2 1% #% = 98.
55. He A8 2 i ME 2 B 3 (Weighted mode of price relatives).
Ul 58) 45 A Wil B4 ok 5% 48 B du T



64 MR 2 U ke B OAR

R R e U

e s S O P

(F 46)
10914 I } 1915 4
e 7 G B b B i 4 I it GHL 2 b 4D R %

' 73 96.052 67 : 96.052
76 93.462 69 93.462
77 140.289 79 : 356.202
79 119.592 80 - 140.289
81 16.093 82 | 605.790
86 124.526 83 87.368
88 392.198 85 693.303

90 461.978 87 46.093
92 1214.811 a1 769.129
91 121.110 92 ' 657.217
95 54.442 93 , 71.649
97 1282.520 96 1568.755
99 1027.001 98 1282.320

100 859.155 99 29.125
01 .1970.653 |» 100 2956.878 " -
102  280.886 101 840,364
104 1413.404 103 010.334
105 486.303 105 517.528
107 116.054 107 £5.996
103 124,990 109 124.526
110 891.000 113 | 111.607
112 421,648 120 116.054
114 L 206771 125 | 263.558

| 13104.818 132 421.643
o 147 | s06771
" 13101.818

b U175 ML A8 AL 22 ol il 2 B L 2 B A 4 b i )
ok Z ARG PR 2 6 B
S 144 Z 4R B =101
1915 4¢ 32 4% B =100



{71 % G5

(AEE) WU RRBRAZIERER AT REL B M
WA EAEY A WELEENMARI L Z2HUT T R
Z2E+ N H B F.

5 656. fifj. .5 f4 {§ Y: (Simple aggfegative index number of prices).

z
I, = zz; ....... ressrssassrssssaesnsansins (8 3 62)

CE59) 51 R Wit % 34 3 & Ju F:

(= 47)
h th + 4 (po) + K4 (p) T-L4Ep)
I 1. 16.78 17.50 . . 12.60
11 3.08 3.30 2.09
111 .29 26 © .86
iv 21 23 .2
v 21 25 25
VI .10 .16 12
VII 50 A4 .43
VIII 1.30 1.15 1.75
i % 22 47 23.29 18.72

A0 KRB+ & ERE S

AR
93.99
L= 5577 =103.6 (R A+ 4 2 41 61 #5 %),
18.72 |
Ly=5577= S33 (Rt 24 i 20,

87. i BE #1 1§ #¥: (Weighted aggregative index number of

prices).



66

r————

I...

p

I S/ ;’c\. k W'J ﬁ*
ZP1Go .....ooueeierensmnsrrressrisssesesens [ A 52 B3
ZPOQO . (2 5% 63)

_zlll.qg_[@\ A 64)

2P0l

Ut R =X 2 K65, K& (65,0 2 i 5K 52 & 40 Wl (A K 63)4%

i I (Laspagre) B
#: (Laspagre aggregative method). (2 3% 64) 4% Ik &+ I (Paaschi) if
183, Y Bk & W B B RE B % IR AR IR BF IE #8 (] #: (Paaschi
aggregative method).
(#60) I EH
Bk B BT

U000 0 B 45 HE B A OR AR B UG A9 4

HBASNUNE R R EZ YR

# ®

4 m W | E W & M

L S A A A R 7R -1 B A O B S I
Pogy | PLGo | P29 | poq Mg Poge | P2y

1 [4312.46 | 4497.50 | 52.8.20 4842.64 | 504.00 | 4782.30 | 3591.00

I | 2242.24 | 2402.40 : 2176.72 | 2:06.92 | 2471.70 | 2365.44 | 2296.32
1T | 466.90| 418.60| 379.60) 520.83| 475.02| 504.60| 626.40
w 83.37 1.31 87.34| 100.20| 119.60| 205.80| 215.60
V | 170.78| 204.50| 201.50| 174.51| 207.75| 179.76| 214.00
VI | 69.30| 110.88| 83.16| 70.10] 112.16| 71.30| 85.56
VII | 204.00] 258.72! 252.84| 280.50| 254.76| 319.00 274.34
VIII | 18070 159.85| 243.25| 257.40] 227.70| 339.30| 456.75
$# Fr [7820.75 |8143.76 | 6865.61 [ 8570.10 | 8908.69 | 8767.50 | 7759.97

B 2 3K (63) 15 2k 47 T HE #8 18 1 B



T e P s P B ittt e N e e e o

_ S143.76 _ o
Iy = sy = 1041 (4 % 4p),

1 _ 6865.61

. 78?075_= 87.S (- - £E). .

i 2 X (64) 4% 51 5 4 i HE #1645 9%

_ 8908.69 _ .
»= gemo 7o = 1040 ¢ < 2.

P = GGTEG = OO0 (F & 4m).
88. m RE QY 5l by ik

ZPilo o Z0:0y

617

L= ZPoe 5 b3 23 L RN e (8 - 65)

(B G1) i k= B JF 7% 52 45 B ik A 2 5t

104.14+104.0
1,==41

87. 8.5 ~
1= 78;8 = 88.10 (4 & #).

89. 3 an 2 5 (Ideal formula).

I,= ZPoo Zpoy

(#1623 ¢ 160 fF 1% 2 1 %,
AR

I,= /1041 x104.0=104.0 (4 »: 45).

I,=~ 87.8x 88.5= 88.1(+ + ).

=104.05 (-+ x ).

_EPIQD x _ZHIQ1-CDI ---------- $ses00sveerntsng

(A X 66)



GS a2 X kB

(M) AAXNFERELFAERGERZEELS LG EMU R
B (6 25, 8% 2 b 32 R 4 3% (Cross formula) 13 .

-

60. 5% 15 W IC #4485 #:(Tdgeworth and Marshall aggregative

method).

_ Z(Gotqu)Dy_; ¥
P Z(go+q1)Po (2 X603

($163) #4815,

OO A4S
I — 1100_.:.:1(:0

»= 1636085 100 (b

14625.58 :
7,=2252208 _ gg9
r= 1658825 T A
(sk—) AXNGROTEAUREHTFZHAMNAEINLNL KA
R O7 LI M AT 3 2 1R R R B T Bk R R
M 2. (i 2% FISHER, TRVING—The Making of Index

Numbers PP, 174—177; 493—494).

z(ilo_fql )m
AGKBRE W E D NSERBLI=—
= _‘10';"11 )pa

\ 2

il

(B 2E=) WISWZ AWM, WA B kAL % K 5 IR 45 % Chain baso
indox) EA b % B 47 01 45 B0 2 31 375 B0 1M — 4n B AR R5 8
I B B B SN M BT R A AR A BT 3K 4 GUOR kA 4y BTk
54 2 Mo, 2 0 BB B 4 TR e SRR R,00 4 B 4R 46

61. 3% It #: (Method of linking).



I % GY
ZDigo )
L R=py= =P |
L A
Zp.q
L.Ro— 3y — 241
a=Puz 201a:
L. -It3 - ng = ZI?i;-q;b AITITITT Y] T I T LY TTT RN Y I [é} J_:t 68]
| ZPog.
' Zp q -
LR, =D nryn= g Podn-1
Pin-n) an—lqn—lJ
(4] 64) Lﬁ'@ﬁ*:iﬁﬁé—l—;‘:fﬁ-h M EREFEERLEE
LU N e M g o ¢
(% 49)
. |+ = -lﬂ—§¢'+"éqéﬁ+.ﬁ¢+;‘:aﬁ
B | |
r'm..ﬁtnomm{ o | 6002 | R 02 (B 05| B gs| B pa| B 0
¥ |12.32( 50{11.55 48 1169 45}16.79 ‘40|16.18| 52
2 6.34| 28] 5.60 '32‘ 6.93 311 6235 351 6.14 2.8
A o BT A B b O BT G0 R R0 ROR € W 05 MG B B 2 B
i k3, X po o= 616.00+ 17752 =793.52

b3 P1 o= a17 00+156.80="754.30
5 p, qu=554.40+179.20= 733.60
S P gy =561.12+221.76 = 782,88

3 pp g2 = 467.60 +242.55 = 710.15



70 ﬁ+i‘:\]xfﬁ]ﬁ$

e = e i N W et | e e e i

- e

X ps q2=671.604218.75 = 890.35

X g o= 755.55 +198.75 = 949.30

X py ga=728.10+190 34 = 918.44

RABK

62 4 _H: #: (Chain index).

CR,=FP,,=L.R,
C.R2 =P01'P12=C.R1XL.R2
C. R3 =.P0]'P]2'P_33= C. RgXL. R3

= 92.54 (=& 2Z3E ).
= 106.72 (4 py 4 2 B 1).
=12037T(+ H 4 2 s;; ).

= 96.75 (+ x 4 Z 118 ).

 soneeees (2 R, 69)
C. Rn =P01'P12 Res """" P(n—lln= C'Rn—l XL~R., J
(B 65) 47 WK ZEM 20+ =4 8 840

Py =9254 (-} = 4 2 4 1)



i 5 71

L e e s e g N NP N B P

Pyy-Piy=92.54 x106.72=98.76 (4 p4 &£ 2 4 Jb).

Py Pia- Poy=98.76 X125.37 =123.82 (-} 71 48 = iR k).
Py Pry Pyg Pyy = 123.82 X 96.75 = 119.80 (4 = £ 2 51 Jb). -
=4 T S LR T HE 2 5% JE (fixed base) §5 8 45

92.54, 98.11, 127.84, 123.62 4~ & H! LI 7§ J: #2.

B. 4 4 3B ¥ (Quan ity index numbeas).

63. iy i 45 W

I=2/Z0Ps o Z6Ps ... weetnisnnens A 5570
? JEQOPO xz()'ol’l (2 X703

(7 66 A g F 48 2 51 1,

1=y 752075 (81476 1096 x109.4=109.

(4 4 A iR R,

S7G7.50 _ 7716997 NG T .
= —TI21X113.0=1125
L= N 755075 *Gsea6r 1

B e A 27 1R O

Mz) ARG RPBRERZAMLAABHRDREHZE AL

Y4 ET LR AHEKN AR



3
o

S ENENY RN

C. ‘ﬁE 158 B (Value index nunibers).

64. 4 fii 17 ¥

I.= -Z_ILI_‘LI_.[@\ A 71)
ZPo

() 673 H$% 2£ 43 2 3 50 1%,

I,= g ms = 113.9 (5 42 4 i 4 20,

o= 992 (4 47 9 4l 15 B0,
CRiSE) &4 AT R =35 % 8% A
4R 4 1.040 x1.095 =1.139
4L 4E: . 882x1125= 992
P36 R, MW 4G BAN [, ot 45 I I R ) By (Factor
reversal test). th 42 75 7 8 W) 38 41 2 2, ok 7 2 45 W75 92 4 R



IIL. ¥ [ 35 A (Time Series)
A, & W) g 84 (Sceular trend)

‘65, BEA A (y=atbe) ZIEEFBX— N E F B
(Normal equations for fitting straight line by least}squares). |
Z(y)=Na+bx(x)
Z(xy)=aZ(x)+ bZ(xQ)}‘ i
(F) 681 25 I ICBH JC 4F 2 -1 75 4F 3k B 8 i 22 4 i1 46 &
Gl e L TR Gz b R iy P, AL H
A B 2 A By 2 3.

(2 50)
. iH L ” Yo
’\ L 2

& 1p T y | xy « (a+b2)
RRtE 1 69.0 69.0 - 1 66.154
=4 2 70.5 141.0 4 68.553
=4 3 70.6 211.8 9 70.962
puspE 4 72.1 288.4 | 16 75.966
4 5 76.3 381.5 25 75.770
St 6 75.7 454.2 36 78.174
i 7 30.8 565.6 49 ! 80.578
AL 8 80.8 646.4 64 ! 82.082
LA 9 82.1 738.9 81 85.386
+ie 10 85.5 835.0 100 87.760
“}—4g 11 90.7 997.7 121 | - 90.194
o gt 12 95.7 1160.4 144 92.598
=R 13 95.4 1240.2 169 95.002
T4 14 7.7 1367.8 196 97.406
34 15 100.0 1500.0 2925 99.810
b4 16 103.0 1648.0 256 102.214
136 1346.9 12265.9 1496 1346.944




74 I A N - I

o ——— e

-~

i L % % N=16, S(x)=136, Z(y)= 13469,
S(wy)=12265.9, ¥(x2)= 1496

AR
1846.9 = 160 4 136D reseersrserrsreraressesssereessremses (1)
19965.9 = 13060 4 14OCh werrererserererserenranans e (2)
(a——— 63.750
B, ()45
lo= 2404

iy =63.750+ 2404w, B B e i £ 52 H A2 R

(LT ED
110

100 ' | J/

00

(R, )

- B V
60 ‘ |
1 J. o 7 9 11 13 — 15 17
(4 )
(B 2)

WHESG B Y NIERAEAERNA RS
(R B+ 70 48 =100)
66. MAERBEFERXZHEZTurveansHY),



e B @ 2 75.

P e e O N N N e . Sl e e " el ™, U e BNl AN} s Al N N i N, e . S IO e,

Zy=Na .
............................[
Z(xy)= bZ(xz)}

7 K735

(F69) MM EPBEEOLUES D BEEHmRruAe2
s 2y HB B R &

(2 51)
! s |
e i x ' 2y 432 ] Yo

v ' |
REsue | —15/2 l 69.0 ~1035.0 225 I 66.1561
= ~13/8 705 |. - 9165 169 |  68.555
ske| ~11/2 | 106 | - 7766 | 121 | 70.959
mee | - 9/2 ; 721 | — 6489 | 81 73.363
HE | — T/2 76.3 | - 534.1 49 | 75767
xég | - 5/2 757 1 — 385 25 78.171
EAE L - 32 80.8 | — 242.4 9 80.575
Ael - 1/2 80.8 | - 808 1 82,970
JLiE 1/2 821 | 82.1 | i 85.383
+4 3/2 85.5 | 956.5 9 | 87787
4 5/2 0.7 | 4535 25 99,191
e 772 | 96.7 676.9 49 92.595
+=4 9/2 95.4 858.6 81 94,999
+mep | 1172 97.7 1074.7 121 97.403
+iise | 13/2 100.0 1300.0 165 | 99.807
taie | 15/2 103.0 1545.0 225 102.211
S 1246.9 i 2! 16345 | 4 1360 i 1546.895

| ! 817.25 | 30 |

f | % 14 N=16, S(y)= 1346.9, X(vy) = 817.25
X (22)= 340
KA 25K
1346, 9= 13qrereeereseersarroccrecs veeveaes vescarenses (])



76. # O 2 X K B RR

. e e e e e e Py e e e e e e e e e e N Nt

817.95 = BL0b-serrsorssessssrssossssssssssasassassamsases(2)

e o iR,

a¢=84.181
b= 2.404
I 834w =00F 2 4 12 X 185 y=84.1811+2.404%
5 I S 4 O 15 o =0, T % fh S34r W 14, 0 7%
y=84.181+2.404(x — })
i %~ 3 7 B2 3 o =S52.079-+2.404v. 3L 57 ) % ffi y. (. %1
RSO B EA MR FH UM TS
CEf 283 ﬁﬁ%fﬁ‘ﬂ&ﬁﬁﬁﬁ#,ﬂhﬁﬁﬁfﬁ@i.ﬁﬁ%%»?f

(3 52)
5 % , .
&r ﬁ x zYy :1:2_ ‘ ¥e
A y ‘
5 4 -7 69.0 | —483.0 | 49 66,260
= 4 -6 70.5 -423.0 36 68.641
= 48 -5 70.6 ~353.0 25 71,022
/o 4p -4 72.1 —~288.4 16 73.403
i 4 -3 763 | -2289 9 75.784
T -2 %5.7 ~151.4 4 78.165
! -
& A -1 80.8 ~ 80.8 1 i 80.546
A 4p 0 80.8 —2008.5 0 i 82.927
.‘) -
h AF 1 82.1 82.1 1 | 8a7308
4+ 4 2 85.5 171.0 4 87.689
F—tp 3 90.7 272.1 9 | 90.070
et 4 98.7 386.8 | 16 |  92.451
“}=4p 5 05.4 477.0 ! 25 : 94.832
-} m4g 6 97.7 586.2 36 97.213
s | 7 100.0 700.0 49 99.594
| 12430 | 26752 | 280 | 1243.905
: ~2008.5 |
i i
i ! 666.7 -I




BB B ) 77

e e e e P e P s,

ik 22 £ N=15, ¥(y)=12439, S(zy)=666.7, Z(a?)= 280,

~——

A
19439z 15 wreerererorseasrrarscsnerassonsssonsessasses (1)
666.7 =280b ........................... (2)
7, (213 a=8§2.927
= 2.381
Jill 9 =82.927 4 2,381 = (| B} 8 4¢, =0)

67. M A =R B (y=a+brtecs?) ZBE F B/ A
75 5 {: (Normal equations for fitting second degree parabola by
\east squares).
Z(y)=Na+bZ(x) +cZ(x?)
Z(xy)=aZ(x) + bZ(x2) +cE(XB) ) coeenee (A s 74)
Z(x2y) =aZ(x2) + bZ(x3) + cZ(x1)
(B 70) A REICE FE-T A g p BE O H I EISG,

S AU WE A KA AR L A BB R BT %



78 by SN N Y 1 I
(3 53) *
- 2 We
4 i# t 4 x Y (¢ibr+er?)
TR AR 1 828 82.8 82.8 598
o 2 2 100.0 200.0 400.0 86.3
= 3 91.6 274.8 824.4 490.3
Pa4E 4 92.1 368.4 1473.6 04.6
Ji4E b} 96.6 483.0 2415.0 994
P G 103.0 618.0 3708.u 104.6
A4E 7 a2.7 648.9 4542.3 110.3
ALE 8 105.8 846.4 6771.2 116.3
Juip ) 106.5 958.5 8626.5 122.8
-4¢ 10 132.49 1329.0 132460.0 120.7
+—4 i1 138.5 1743.5 10178.5 136,
+- 48 12 154.4 1852.8 22233.6 144.7
+=4 13 170.1 2211.3 28746.9 152.8
-+ 4 14 156.3 2188.2 30634.8 161.4
R4 15 185.9 2788.5 41827.5 170.3
L 16 156.5 2504.0 40064.0 179.7
+44 17 187.5 3187.5 54187.5 189.5
+ g 18 100.5 3541.0 64658.0 194.7
N=18 171 2372.7 25876.6 345644.6 23721
Bk N=18
X(y)=92372.7
S(zy, = 25876.6
s(x2y) = 343644.6
M ek FE IV, S(x)=171

X(a2) = 2109
X(x?)=29211
Y(at) =432345
A UL b 3Kl X A 2 X (T), 1
23727 =18e¢ +171b + 2100 geserverseraserrersransasasesnrsrens(1)

T T T T T N A N S I S e e e . e P e B i . O W )

TREHHAARHIHEKRBERETFTAS -85 — 0.0 E B
EhREDUSDRENH AN REFTRUHEN 2 79



(1)+18,
(2)=171,
(3)=2109,
(5)—(4),
(7)+2.838,
(6)—(5),
(9)+-1.532,

#¥ o il IX A (8), 1%

HE I/ | 79
25876.6= 171a+ 21095 429241¢ eeren st ripecnn(2)
343644.6 = 2100a + 202415 + 432845¢  +weerresrerseen (3)

181.817 = @ + 9.5 4 117167 c-orrerrmrsscaseress ceensasrans(4)
151.325 =+ 12,3330 4 171¢ -eoerassrsssssserarcresirensns (3)
162.942 = @ 4 13.86G5D + 205 «eorsessrores eresnsonsesensens(9)
19.508 = 2.833D -+ 53.838¢ -srresrssressasrsrsrasassnsesssnses (7)
G.SSG = b+ 19,002 -erersorsrscrsssmsorsorsusnrserssasnnassenras (S)
11617 = 1.532) -+ Bdgermssssssssssesessesssssssrecsssssssisasenss(9)
7588 =03 922.103¢ cerreersrorerasesorsessoranss AT (10)
697 =3.191¢

A% 6, ¢ W i {C A (D), Y

a=80.216

ke BRzHIFELXE

y =50 216 +2.743z + 21823



30 b= A iy 3 1 I

e T e e P e st e =

N~ —~——

68, MAZAKMHmRENE HF B Z MW

Z(y)=Na+cZ(x2)
Z(xy) =bZ(x?) N - W )
T(x2y) = aX(x2) + cZ(x1)
(B 71) 15 0 b= 6038 I — 41 2 3 5, 0 VI8 A B, dby, 2 R

= T I

(# 54)
e

g {7 z Y zy 22y 22 x
| (2+bricz?)
RE4E -9 | 828 | —745.2] 6706.8] 8t 6561 80.7
= -8 | 1000 |—800.0] 6400.0{ o4 4096 85.3
= —7 | 916 | —c41.2] 4488.4] 49 2401 90.1
P -6 | 921 | —5526] 53156 36 1206 95.2
Ji4g =5 | 966 | —483.0] 2415.0] 95 695 100.5
XKiE —4 | 103.0 | —4120] 1618.0] 16 256 105.1
£4E =3 | 927 | —2781| 8343 9 81 110
AfE -2 | 1058 | —211.6] 4932 4 16 118.0
J4E =1 | 1065 | —105.5| 1065| 1 1 194.3
“F4p 0 | 132.9 |-42302 130.9
+—4p 1 | 1585 | 138.5| 1385] 1 1 137.7
+=4 2 | 1544 | 3808] 617.6] 4 16 144.8
= ‘ 3 | 170.1 510.3] 1530.9 9 81 152.2
-pudE: 4 11563 | 625.2] 25008 16 2356 159.8
it 5 1 185.9 9295 4647.5| 25 625 167.7
4 6 | 156.5 | 939.0| 56340, 36 1295 175.8
e vt = 7 | 1875 1312.5| 9187.5 49 2401 184.2
-} AL 8 | 1995 | 1596.0/-12768.0| 64 4096 192.8
+ 4 9 | 186.8 ‘ 1681.215130.8] 81 6361 201.7
N=19 2559.5 |-80610{78513.4] 570 | 80666 | 2559.7
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i L N=19 =(y)= 2559.5
S(z) =0 X (zy) = 8061.0— 4230,2 = 3830.8

S@?)=570  s(a%y)=1785134

(2%)=0

S(24) = 30666

#2003 ARA B KT,

i (2) 1
(1) % 30,

(3)—(4),

i#F ¢ i (X A (D),

2559.5 — lga + 570cu-uuuuuuuu-u-uu""-uuuu(]_)

3830.8 = 570D -eererrersssrsssrsnarsssrsssrssssssssrassaresces 2)
%8518 d= 3700+ S0CGE G +wrrersrerssssrsrrnseens vreree(3)
b=6.72
TBTSE = 5700 4 17100 werssseserssssessassess wersrnsens (4)
1728.4=13566¢
¢c=.127

2487.11=1Y9%

«¢=130.9

kAR BRzHEXS,

y=130.94+6.72z +.12722
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69. RLA=ZRMWPH (Y=ct+brtc®+da®) X IBEBEFBER

7% /8 B #: (Normal equations for fitting third degree porabola

by least squares).
Z(y) = Na+bZ(x) + cZ(x2) + dZ(x*)

Z(xy)=aZ(x)+bZ(x?) +cZ{x?) +dZ(x*t)

- Fen (B RT6)
Z(x2y) = aZ(x?) + DZ(x3) + cZ(x*) + dZ(x5)
Z(x*y)=aZ(x3) + bX(x*) + cZ(x%) + dZ(x°)

)




N T 1| S3

T e e e e et = o i e ™ o i

OB 72) 4 5 vb [ 06 4 A0 &% B 2% MG 10 GBS B LA R dE R
= R ER 8.

(% 53)
Ag i z (10000 1%) ay X2y 23y
: Yy
E

FiE = 1 41.8 44.8 448 | 41.8
=~ 9 51.8 103.6 2072 | 4144
== 3 58.7 1761 | 5283 1584.9
=-z4p 4 0.4 2416 | 966.4 3865.6
= s 5 50.1 245.5 1477.5 7387.5
=T o 6 58.5 351.0 | 2106.0 12636.0
= 7 61.7 4319 | 30933 21163.1

= 3 417 3336 | 1668.8 21550.4

i TV 3 9 50.6 4554 | 4098.6 B68R7 .4
= 10 60.6 606.0 6060.0 $0600.0

= 11 58.4 642.4 70665.4 777304
M| 12 64.1 7649.2 01230.4 1107¢4.8

i 4¢ 3 56.0 798.0 0464.0 125032.0
K| 14 44.4 621.6 | 87024 121833.6
4| 15 7.5 112.5 16%7.5 25319.5
A 16 14.3 298.8 | 3660.8 58572.8
gk 17 1.2 20.4 346.8 5895.6
44| 18 2.4 43.2 777.6 13996.8
-4 19 2.3 43.7 830.3 15775.7
+ = 4g 20 0 81.0 360.0 7200.0
I =4 |21 | 1.9 209 | 837.9 175959
+mie | w2 142 312.4 6872.8 151201.6
+ 3] 23 | 14.2 326.6 7511.8 1727714
kAR o4 17.3 115.2 9064.8 | 2391553
+ b A 25 25.7 642.5 16067.5 401562.5
+ Al 26 | 243 631.8 | 164268 | 4270058
el o7 18.2 491.4 13267.8 338240.6

! JR—

} L

N=971 A7 l 915.2 019271 | 1349515 | 2408662.3
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B kX%
N=27 X(x)=378
S(y) =915.2
S(ayy =9127.1
Y(a?y)=134251.5
X(«3y)=2493662.3
NEMFEIV
X(z?) =6930
S(a?) =142884
S(xt) = 3142062
Y(2%) = 71965908
(2% =1695217590
3% 2L R EE A 2K
915.2 =27+ 37Sb + 6930¢ + T42884d sreerermssseraree R (D

C«’!

0127.1= 378w+ 6930b 4 142884 ¢ + 3142062 rervseererree: (2)
134951.5 = 6930a + 14285:1b + 3142062¢ + 71965908d-+++(3)
2493662.3 =142884a + 3142062b + 71965908 ¢

3 1GOS2ITE0L  rossssenssmessoreassssassssssansssssssssssnss vrressesaennaes w(4)
X F RS L de 2 R R 2, B R o T

53.896=a + 145+ 256.667T ¢ + 5202 rese carerareearerecsosserseas (5)

94.146=a+ 18.333b - 378c + 8312.333d -vssrsrvessersascrancae (6)

19.373= a +20.61Sb + 453 4¢ +10384.691d cersorevseverenenei 7)

17.452=a +21.9908 +503.667 ¢ + 11864.203 reerevervrrere: 3S)



6)=(5), —9.750=4.833b4121.3330c + 3020,388d -er-crrsesersnsssserner(9)
()= (8),  —4.T73=2.285b+75.4006 4 2072.358d rrrereerrasssersinsesen (10)
@)—=(T), = —1.921= 13725 4 50.267c +1479.602 rerrrersresssrissssssn (11)
4 (9), (10), AD =X, A U WD XL F MK 2

—2.250= b -+ 28. 002¢ + GO7.00dd serveerrreer esteenannne cesessaerins (12)

- 2_039 =5 +32.998¢ +906.940d  sereeerrsrerersamasniinenene, (13)

—1.400 =0+ 36.638¢ + LOTSARTd wereeesresssessusssssssssssasens (14)
(12)=(12), .161=4.9960 4 209.886d swrserrserssesecssseaseisssrsraonsassssnenss '(15)
(14)-- \13), 659 ~3.640¢ + TT1ASTA wrerenevssenscsssesssssssnsisacsssasssassenss (16)
0 (15), (16) =, % Pl it e Z 5 BBk 2

; 022=¢ +42.Q11d_ ...... eeveressnsesrrnnresseesssssintssrenssrensatratens w(17)

189 2= ¢ F AT 112 ceoresrssvnrassesssssernassnsissonsssassasssassassese serens(18)

(i8)—(17), .157=5.101d
o d=.031
A0, c= —1270
% A (12), b=11.703
KA®G), ¢ =51.969
W RS KR HBR, B
y = 31969+ 11703~ 1.27052 4 .0312*
70. mA "?{#@4&1%&@@?%:&2%%&&
S(y)=Na+cZ(x?) ~
(xy) =bE(x? )+dE(xl) l

3 (x2y) = aXi(x®) +cZ(xt) J
Z(xy) = bE(x*) + dZE(x)
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(# 56)
4 ﬁ}i z |y E zy | ay { By @ | a } a5 f Ve
¥ek=-14 —13 | 44.8| —582.4) 75712 —08425.6 169’ 28361 4823800 42.433
s—dg ~12 | 51.8| ~620.6 7459.2 —§9510.4 144 20736 2985084, 50,543
==ap| ~11| 58.7) 6457 71027 —781207 121] 14601 1771561  56.485
=t=4p| -10| 60.4| —601.0 63400 —00400.0, 100 10000'10000002 60.445
=HmeE - 9| 59.1 —531.9: 4737.1‘i —43033.9| 81l 6561 531441 62.005
B 5U4F - 8| 68.5| ~468.0 87440, —20052.0 64 4006 2621441 63,173
A - 7] 617 —431.9‘ 3023,3‘ —21163.1) 49, 2401 117849 * 62.293
=4 -6 49 -250.2‘ 1501'25 - 9007.{2‘ .36 1296 46656 60,185
RBu4 — 5| 50.6] —253.0 1265.0 — 6525.0, 25/ 625 15625 57.025
=4~ 4| 60.6 -242_41 969.6; — 3878.4) 16 256 409 52.999
=4 - 3| 5%4| ~175.2,  525.6 — 1576.8) 9‘ 81 729 48.203
M4 - 23 64.1 —128.2; 256.4f —b12.8-- "4 16 64  42.093
WA - 1| 5600 - 560 560 <5600 1 1 1 37.58
KA 0] 444 o' 0 0 o 0 51.955
L 1| 75 7.5 7.5 7.5 1 1 1 26.389
At 2| 143 w86 572 144 4 16 6 2107
s 3] 12 36 108 s24) o 81 729 16193
+4 4] 24 06 8.4 153.6/ 16 256 4096 11.935
v—tg 5| 23] s w5 281s 25 625 15625  8.485
+ =4 6| .9 5.4 324 194.4] 36 1208 46656  6.029
+=4 7] 19 133 931 651.7 49|‘ 2401 117649  4.753
T4 8 1432|136 9088 727041 61 4095 262144 4.813
+34 9 142, 1278 11502 103518 81[ 6561, 531441} = 6.485
+xdp 10 17.3 173.0 1730.0: 17300.0, 100, 10000, 1000000,  9.865
+ & &:E: 11| 25.7| 2827 3100.7; 34206.7 121! 146411 17715615 15.169
TAAE 12 2431 2016 3499.2 419904 144 20736 2085984  22.583
Tt 13| 18.2) 2366 3075.8 399854, 160, 28561 4826809, 32.293
N=27 :‘ 915.2T-3685.7’! 58071.9:—289 74.7 1633:173542:23125518't
B kARG

N=27
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%(y)=915.2 | % (22) = 1638
X{zy) =—38GS5.7 ¥ (z!)=178542
S (a2y)=58071.9 S(x%) = 23125518
S (a3y)= —289474.7
1 3 o I o (1 R A /A it S U
015.2=927¢ + 1G3Sc -eerereeerens vorearnrsnesaans berrererssieeanas eeserer(1)
— 93680.7 =1638b S 1T80AUL covevsererorissrarintorssrenaresenscnsneancnnes (2)
58071.9 = 16380 4 17854DG -seererresserarersrrsoreessorersesarase saosees (3)
— 2804 T4 T = 1783428 + 23123518 cvoersrevneeesnrssascarsevarensunsnereas (4)
(3) %3, 1742157 = 49140 4 335626 +eevrvrresrersasrurersrenncevarironsarnrrens w(3)
(1) %182, 166566.4=4914a 4+ 298116¢ «eerransesnessiresernsccarcsansa stressassesome (6)

(3)—(6), 237510¢=7G49.3

A ¢ ffL X A (D),

(2) X109, —401741.3= 1785425 + 1946107Sd srersrsssserrsmmsasssscsssssarseses(7)
(4)=(7), 86644404 =112266.6
- d=.081

B dffi % A (D), 115



88 S A R

e e e M e P e Pl o el ot et et et ™

1638b = —9220.5

MEPR A 7 B AR B 4o T

80
50
3 60 A - \\
2 sl NEA)
.—.::". 40 \/ \\ \
ot T } \\
s 30
%“' -
L ag T /
g
10 _ 1 \ \ 1/ /]
174 \ <N/
Iq] — -
§53%§;° "'é““‘"“’°“"°°‘2:2‘-‘,3:32;&},2
a3 RN S (% )
()]

PEBEARLMSER NI/ ZERESZ =R
71, AR Bl £ (y=ab) X8 3 Jj B3 Normal equa-
tions for fitting the simple exponential curve).

Z(logy)= Nlog a+log bZ(x) ]

couveses [ 78]
Z(x log ) = log aZ(x) +log b=(x2) /

BI74) HMRE+ —FE= 4 h A ARARBE 2
7 {45 9, ok 30 AL & 2 4% Bl g2 B 8 26



B W B A 89
(# 57)
BiAr: vi % i B
S 7 O Y logy zlogy 2? Yo
BRY—4 1 5.2 0.71600 0.71600 1 4.5
=4l 2 5.2 0.71600 1.43200 4 5.4
=4 3 5.4 0.73239 2.19717 9 6.3
+puseEl 4 7.7 0.88519 3.54506 [ 16 7.4
THAE b 9.0 0.95424 477120 | 25 8.7
x4 6 9.5 0.97772 586682 | 36 10.2
+udE 7 | 122 1,08636 7.60452 | 49 12,0
+A4E 8 | 181 1,11727 8.938i6 | 64 14.2
+i4e 9 | 183 1.26245 11.39205 | 81 16.6
:‘*E‘Ej 10 | 19.9 1.20885 12.98850 | 100 19.6
55 9.74777 £9.42188 | 385
3 Ry AR IR N B R A6 UL
B k3%
N=10 3(z)=55
S(log y)=9.74777 >(22)=385
3 (x log y) =59.42188
A% bk B L, ICA AR,
9.74777=10loga +551og b -«--eersrernminnisnisaisnsnnae, sesrannes «(1;
59.42188= 55 10ga+385 logb R I I L T TP T TR TP (2)
(1) %55 53.61274= 55108 @ 43025108 brrereveevrsravsrssscssnsuresssssanisasesuns (3

(2)—(3), 5.80914=825logd

log b=.07041 ‘f)) b=1.176
£ A Q),



90 7 5 A X &k B AF
loga=.58752 B a=3.868
kAR ZHFBRRE
y = 3.868  (1.176)"
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(% 58)
Lt x u logy | «<logy | a2
REIF—tE  —v 5.2 0.71600; ~—6.44400 81
+=tE =7 5.2 071650, —5.01200{ 49
=47 ~5 5.1 0.73239 —3.6619% %5
s -3 7.7 0.88649) —2.65947 9
Flide| -1 9.0 0.93424) —0.95424
+K 1 9.5 0.97772  0.97772 1
+bi 3 12.2 1.08636]  3.25908 9
+ A4 b 13.1 LI1727  5.58635 25
+ 45 7 18.3 1.25245  8.83715] 49
=14 9 19.9 1.29885  11.65965 81
N=10 | 0.74777) 11618290 330

HERE
N=10
S(logy)=9.74777
%z log )= 11.61829
Y(22)=330
KARK
974777 = 10102 @ -sersrsrcncerisnsssenssnssssesamsancessssssssnns(1)

11.61829= 38010g b -wrreerrmsscssussssoscrsssosssssssssssssssni(2)
i (1), log @ = 0.974777
Co a=9.436
#h (2), log b= 0.035207
o b=1.084
BT REAE R MR TR B,
y=9.436 x (1.084)
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IV. #H B8 (Correlation)
A, & £ #H BB (Linear correlation)

17.% #ﬂ R — R $ B (Coefflelent of correlation by
the product-moment method).

- Z(x o e
(ﬁl.l R PR R IR R PN RN RN RN RN R I ) -,L‘\ Ik 81(1]
NO' o,
Z(x - .
]a = _—gﬂ)_.——uu-n-.u--u-uu-uuu- L]-LN\ i& Slb]
v IxN Ty
BSO) HME+THERPREEDL DO ZIFM W F X w0y
M- T 8B R e ok 3040 B 4R Be
(#2 68)
s | £ ¥ 2 2 ,
£ 13 X ‘ XX | o x Y xy
IRE =4 56 35 | —24.27| —29.33 589.03 860.25 711.84
g 4 45 41 | —35.271 —-23.33| 1,243.97 544.29 822.85
I 48 51 48 | =2927! —16.33 836.73 266.67 477.98
7 54 6 | —26.27| —18.33 690.11 335.99 481.53
b 4E 55 48 | —=925.27| —16.33 638.57 266.67 412.66
A e 64 63 | ~16.27| - 1.33 264.71 1.77 21.64
Ju 4E 76 54 | - 4971 —-10.33 18.23 106.71 44.11
-+ 4 90 60 9.78] - 4.83 94.67 18,75 —42.13
- — 4 94 65 13.73 .67 188.51 .45 9.20
+ =4 92 75 11.73] 10.67 137.59 113.85 125.16
=4 101 i 20.73| 12.67 429,73 160.53 262.65
| A 94 77 13731 12.67 188.51 160.53 173.96
+ 9 4g 112 36 31.73 21.67| 1,008.79 469.59 687.59
+ X 4 101 91 20.731 26.67 42073 711.29 552.87
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r= s errersts s snrasaesaes (R 3 82)
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re— o N N s P 3& 82;)
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(B8 1p Ll kB 31 ok 340 4% B
(F 67)
£ ox | EH DT g ¥? Xy

BH= A 56 35 3,136 1,225 1,960
Py g 45 41 2,025 1,681 1,845
b o 51 48 2,601 2,304 2,448
s A 54 46 2,016 2,116 2,484
A 55 48 3,025 2,301 2,640
A4 64 63 4,096 3,969 4,032
Ju A 76 54 5,774 2,916 4,104
L a0 60 8,100 3,600 5,400
T 0 65 8,836 4,225 6,110
= 42 75 8,464 5,625 6,900
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T 4R 101 o1 10,201 8,281 9,191
+ & 4 s - 99 | 14,161 9,801 11,781
| 1,704 965 ' 101,918] 67,301 83,542




3| 23] 109

B k%  Ne=15 = (X'2)=104,918
5(X)=1,204 X (F?) = 67,301
(Y)= 965  N(XV)= 83,542

. 1)204 —

C, = 2
e F 15

80.267

6, =&—= 04338

o 2= l@fgﬁ-— (80.267)2 = 6,994.53 — 6,442.79 = 551.74

67,301
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1 135 | 91 3 1.5 15 2.95
2 144 | 77 6.5 9 -25| 6.2
3 145 | 81 8 5 3 9
4 159 | 48 23 26 -3 9
5 156 | 64 22 20 2 4
6 148 | 78 16 8 8 64
7 127 | 80 2 6.5 -45 | 20.25
8 149 | 675 | 1856 | 18 2.5 6.25
9 149 | 8o 18.5 65 | 12 141
10 148 | 57 16 24 ~8 64
11 126 | 91 1 1.5 -5 25
12 150 | 59 20 22.5 -25| 62
13 1L7 | 67 105 | 17.5 -7 49
14 165 | 74 24 105 | 135 182,25
15 147 | 72 105 | 125 -2 | 4
16 RENGIE! 13 14 -1 1
17 14.75 | 60 13 21 ~8 6.4
18 189 | (85 4 15 ~11 | 121
19 146 | 66 9 19 ~10 | 100
20 153 | 74 21 10.5 | 105 110.25
o1 144 | 88 6.5 5 3.5 12.25
2 148 | 72 16 12.5 3.5 12.95
23 140 | 82 5 4 1 1
24 14.75 | 67 13 17.5 —4.5 | 20.95
25 167 | 59 255 | 225 3 9
26 187 | 485 | 26 | 25 5 25
] f | 645 | ~645 [1022

T H B R. W. BURGESS—Introduction to the Mathematics of Statistics,

W A 2 3(97,) %

p=1

_ 6x1022
26(262—1)
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=1 _6x1022
26 <25 x 27
=.65

S T=2 sin(]—gg X .65)

=2 sin 19.50°
=2 X 3338 ( ).
=.6676
ARV, e A k15,
p= 65
r=.6676
@)K A 25X (98) 15,

_+1_ 6x%645
R=1 262 -1

387
=1-&5
=1—~.H78

= 427

;. or=2 cos[%g % (1—.427

=2 cos 34.38°~1
=2x%.8253~1
= .65

REM R VIH R ZA k453

i

)]-1

~~



A i 135

R=.427
re TS .65
92, MM 1Z B s st 9 s 3 & iy ——The method of unlike

signedv pairs').

r=cost U A
e 1 eresernespsnsesensssiessassrns (J 5 90
wt (2L * %) (R 9
2
U= N 7,

(F1101)" R+ —WEREPZ N 52 BA R T
FI SR B ok d0 A B 4R B

(& 81)
& & | X g ? Y
- (X=12) | (FT=17)
A 3 15 - -
B b 14 - -
C 5 13 - -
D 7 17 - 0
E i0 18 - +
F 12 18 0 +
G 13 17 + 0
H 14 19 + +
I 18 20 + T
J 24 16 4 -
K 21 22 -+ 3+

-,

AP HE A E L. THORNDIKE—Mental and Social Measurements,
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Mk HYZUHARZHEE (+,+)(- -)% =6
BHZBRHFR MR o(+,—=)(—+)HKu=2
¥ 2 B2 A 0% 0 (0,0),(+,0)(0,+),(—=,0),(0,~)
FUdE 2,4k ) d=3

9
_“._.l.,l_

2+(2+62 2 )3
11

_24(87T5X8) _ oa,
==L R 984

&= c08.284 7= 08 51.12° =628 (w; 2 gy 3 VI

93, AMMWMMEHE mmrmaEs kil — The method of con-

current deviations).

R, =+ J i&f\'f-_w SN (A % 100)

U1 102) 18801908 ¢ 3 iy ik #4 J% {7 4% 2 48 B du F 5, 2%
R 3 5% B M K AR B

*E PRI A W. I. KING—Elementis of Statistical Method.
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82)

#

o I A RN
= _
# )
mm.y Tt i+ 110t ++1 ] L+ 4+1 100 +++1 1 ++++F1
B
&
s| ¥ |ssesgsssssgsescasaenszeenzgys
b
i
B
b
%mz S B i B T T R St L A S S SR S A B S T RS
B
péod
" R8s 228383388 8828888828888
& om —f o L I o B o B I T I I B
iy
/
e |2 % &
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~————

MERTaLKHEKE N=28
i 2= 8 Al %% (Concurrent deviations) 2z ¥ % 8

Ct=0 (mwkTzyzRE B (~), & Ct=0)

RARK
—28
Ro=—N ~25
=—-~1
=1
mel ra@nzeneanseYae o sry,

R 2F WM H) SRR 3R 425 R () B (L R 0D E an . 20X

BARENF MM SRR AHAM(-)RE H M2 R

94. = 2 A8 B 1% B (Biserial r).

Fhie = £2.;_YL(_L;1_) .................................... (A 3% 101)

(51103 2 A5 Al 2 25 S 38 3 B0 R4 M A F o T, 3Rk 3
= A AR B



18 53
(3 83)
& Bt
&
B #M | & B B )
171 Y2 Y

$ 8.5 1 1 2
8.0
7.5 4 4
7.0 4 4
6.5 13 14
6.0 18 19
5.5 45 49
50 16 82 08
4.5 53 252 305
4.0 101 303 404
3.0 132 182 314
3.0 55 64 119
2.5 26 18 44
2.0 7 7 14

~ 297 =n, 993 =n, 1,890=N

(7 %+ H. HOLZINGER—Statistical Methods for Swdents in Education),

k& q= .2856
p= 7144
B2 p—5= 214447 = 2 75 .3399
z=,3399
Hih k% ¥Y,=37065 ¥V,=4.1798
o, =.8021
oy, = (4788)(.2040)
*+ b7 ((8021)..3399)
_.0.:655

= .3542

2726

139
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——, T e et e e e A e ah i el

95. ¥ 5 I (Mean square contingency).

| (’” IJ{;’) _z[f 1=8-1 2 5% 102
¢~=NZ 77 lff =L = Levserenr (2 X 102]
N

96. T 4% B (Contingency coefficient).

ST .o,
ce \/1.;.0« = - (A R:103)

(B 104) 2% LA 1690 2} 5 & 8 ¥ B &Gt 2 0 T, ok 3t A

B 0% B
(FE 89
L
ny 3 o it
Ik th F
X 906 20 140 1,066
i 20 76 9 105
F 140 .9 370 519
& #F} 1,056 105 519 1,690

(% $ B, YULE—An Introduction to the Theory of Statistics p. 74 # 24 HI).

o sa (908 (20)2 (140)* (20)?
kR = rosey t 7i05)1,006) T (G19)(L,086) T (1066)(105)

(76) (1408 . (9
({1057 {1,066)(519) * (105)519)

(9)%
(B19)(105)

(370
+Gioy 1

= 8354

+ + +
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(.8354)*

CL.=N i s55am

6979
1.6976

=.64

B. 3k @& & 48 9 (Non-linear correlation)

97. f& 3 2 8 % 3 (Standard error of estimate)

g2 Z(¥*) = aZ(¥) - bE(XY) - cE(X?Y) -~ dE(X*Y)
v N

.......................................... versrssnsssrensans (2 - 104)

() 105) 25 T 3% [B 35 09 M 216 2 )5 fiF g 28 26 4 U 45 o 4k

B A% Rl o 30k e 2
(F 385)
X—8 #SEE e
al 0— |5— [10—1]15—1 20| 25— | 30— s | Az
4.99 | 9.09 | 14.99 19. 90I 24.99] 29.99! 34.99] a1 | gy
$8—$8 99 1 1 ! 2 | 5.000
&) 7, 491 0
@ 6699 1 2 3 | 5.833
| 5-5.99 1 1 | 7500
N 99; 9 2 2 6 | 7.500
83 49| 12 6 18 | 9167
| 2-2.49 4 | a2 | 26 72 | 14.028
e 119 1| 22| 49 | s0 9 2 | 113 | 18.827
0—0.99 | L . 1 1 | 32,500
\ g ..f | 4 |7 23| 72 | 75 | 80 9 3 | 216
ir T o
at gy % ) 6.000 3.891] 2. 333 1.847, 1.500 1.500] 1.167

YA 8, MILLS & DAVENPORT—Manual of Problems and Tablesin
Statistics, p. 96.
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Er R & L7
Y = 0+ b X+ ¢ Xussewesssssiensisissssses@
ez, MS,Z2AX TR

§2= Y2 =~ a3(Y)—b¥(XY) - X (X2Y)
y N

WA R L LB B2 EERBEARBTQ@RX P ET Hade
- mBR ST A E RS2 A H XY 2R M EG HIX),
Z(XZ)) E(Xa)r E'(XA) Z {ﬁ 4n 3(3

(# 86)
X f Fx Fx2 X3 | FX4
2.5 4 10.0 95.00 62.500; 156.2500
7.5 23 172.5 1,203.75 0,703.125  72,773.4375
12.5 79 900.0 11,250 00 | 149,625.000, 1,757,812.5000
17.5 75 1,312.5 22,98.75 | 471,953.125 7,034,179.6875
225 30 675.0 15,187.50 | 841,718.750 7,688,671 8750
27.5 9 247.5 6,806 25 187,171.875: 5,147,226 5625
32.5 3 97.5 3,168.75 | 102,984,375 8,816,902.1875
216 3,415.0 60,700.00 1,184,218.75():'25,047,812.5000
BB XY, 2(Y?) 2 A Ao K
(& 87)
Y f 1y fr?
8.5 2 17.0 144.50
6.5 3 19.5 196 75
5.5 1 5.5 80.25
4.5 6 27.0 121.50
8.5 18 63.0 220.50
2.5 72 180.0 . 450.00
1.6 113 169.5 254.25
b 1 ; .25
216 482.0 1,348 00

B8 2(XY), (XY ) fn K
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(#£ 88)

X b ¢ f Y FXY Xy
2.5 8.5 1 8.5 21.25 53.125
2.5 6.5 1 6.5 16.23 40.623
2.5 45 2 9.0 22.50 \ 56 250
7.6 8.5 1 8.5 6375 478.125
7.5 6.5 2 13.0 97.50 731,250
7.5 5.5 1 5.5 41.25 309.375
7.5 4.5 2 9.0 67.50 506 250
7.5 35 12 42.0 315.00 2,362.500
7.5 2.5 4 10.0 75.00 562.500
7.5 1.5 1 1.5 11.25 84.375
12.5 45 2 90 112.50 1,406.250
12.5 3.5 6 21.0 262 50 3,281.250
12.5 2.5 42 105.0 1,312.50 | 16,406.250
12.5 1.5 22 33.0 412.50 5,156.250
17.5 2.5 26 65 0 1,137 50 | 19,906.250
17.5 1.5 49 735 1,286.25 | 22,509.375
22.5 ~1.5 30 45.0 1,012.50 | 922,781.250
27.5 1.5 9 13.5 371.25 | 10,209.375
82.5 1.5 2 3.0 97.50 3,168.750
32,5 6 1 .5 16.25 5628.125
216 482.0 6.75250 | 110,537.500

i - = #&,1% N=216
S(Y) =482

5(¥?)=1,348

‘S(XY)=86,752.5

(X2Y =110,5375

MU LHEMIEABEIBRBL@axM

482 = 216¢ + 3,415b + 60,700¢

6,752.5 = 3,415a + 60,7005 + 1,184,218 75¢

110,637.5= 60,700c + 1,184,218 '75b + 25,047,812 5¢

5 X)=3415
$(X%) = 60,700
5(X%)=1,184,218.75
3 X4)=25,047,812.5
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xmF

—
—
—

JB # 3t 22 8: (Doolitle method) A7 Bt

(¥%)a9z166° ~ ngoo. 0000001~ 81601200000 —{ TT
(8%)£88592 $36'69% ,_N%@.a.oﬁ.ml 99£9.8°900"% 1% (1)
6L1S60°819°69L L~ ,mmﬂwoowgo.mmu beLIP1'826'019 L — 8
€86T63°192'G6 LT — V6TI36°09F 95T _ooﬁm@.m%_ﬁoﬁi 8
00C0SL EB1'Z8I'9% |000009° 89 0TI~ 000009 318°LF0'GE L
(¥ £98109'78 — Q68631 — 8aL3 LY 88— 000000 ‘T~ 6020851000~ 9
(¥)ge6Lpl 9T 'eee  OL1600°898 00C039°0¥2'¥36 953813 '80L D g
€90309 795600 T — ?Son.o%.b 009633°'8L9'696—  (9LL18L°168 '€9— ¥

000092 T89°TF3'T  000009°9L°9— 000094 813'P81°T - |000000 004 09 8 =

(¥4)023.62°'963 ~ 1891833 419810185 — og1018 'L~ 000°000°T— | 9639629%00°—| 3 3

000000°6¥8°€9 000000 38% — 000000°002°09 000000°91F ‘€ | 000000°913 1 N

P!

9.'86T'Z8T'9Z g'280'0T1 ~ Q31814093 nr | =

92 180" THG'T 9’2929~ 9L'8TZF8I'T 00209 o 8

67820 a8y — 00409 Qs 913 I (8

2 . > Q » B1e001d 1001 oy nm

W @ R

(9) (@ ®) ® @) @ 2 R -

- R

» (68 ) M

L ]
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SR s R LR

216a-+3,4165-+ 60,7002 — 482=0
+60,7005+4 1,184,218 75¢— 6,752.5 =0
+25,047,812 5¢ —110,537.5 =0

FXAB ~HRE KB (b ) ZREFARBEZHILELEAR
G SHABREFSELILNIAS ZHf £ XA EELIEIDBaR
ZTREACRLMGEAITHAMAEAFE S £ 2 E 8 inA &

BECHTFERIZFRTLEEDT:

1.
2.

10.

11,

B A aRIFERAOR

@R DT R A ) S (2) 47 o i 17 & Z 0] & B ok 2 5%, o0 YL B ) &
EROMAFHAMHEAROAIHMERITZAL@ A 203 @ G IT
A ZREMALROEOITZHI bEN E RO a b e &
2 LM @FTZ -1, fiBEEZMNOARA)A FHKI DA Z
T8 — R A

B it 7 f2 5% I i R (3) Fl.

(1) 7 '3) (4) (6) (6) 47 3K F.% YL (2) 5l b Z 15 % (—15.810185) 3 2 i 3
AGFHMEEITZN

() (9 = 7 i 3 ALK R G FL L6 A (3) () 6) 4T 35 H 2 8 Bl 5
B ©) 17 Z ]

@R VAT HAG A B)ATOH %2 B B 0 oy 1 8REp LI B 8H
EGANAR MBEXHEAGHAMESETIGHA 3 HGITHEZ
HELROGITZHILEBEHERBH MleXZ,@0 2 F8
— R

Eip AL R DA

(1) # (i)(5)(6)ﬁa§!ﬁ4§-kl(2'ﬂ02ﬁ-§k( 281.018517) 3 Z 3 K R
A@FMEETZA.

GYA @) G O)4THEM B N6 FlcZz 58 (—33.472468 2 H BT WA
9) A Ml % 4% 17

(7) 8 (9) = I 4] I 3 F1 5L 5 10) 21 [(10) 7] (4) (5) 47 = W Z IR BRI A
4 (6) 97 2 1]

AR WMITHEA Q0T DT c H 1780 2 B ke 365k i B &)
HFEA)ALA T EFMHBARAHALAY A 4) G 7 =0 Z H A F R 6)
47 2 10 s 3k e 2 oy (11) A (6) 1T Z 8L

EHHEZEAE PRI NE LW Z NS S0
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~

th #(89), c= .008735
b= —33.472458¢ —.129395 = — .4218
a= —15 8101855 — 281.018517¢ + 2.231481 = 6.445
= BB 2 il 48 (Curve of potential series) K B X B
Y'=6.445— 4218 X +.008735 X?

A% b 22 48 A 2 S
_ 1,348-(6.445 x 482)-(-.4218 % 6,752.5)-(.008735 % 110,537.5)

Sy? 918
_ 1,348~ 3,106.490 + 2,848.2045 — 965.5451
516
_124.1604
591G
— 5749
- 8, =758

98. 818 Bz ¥ i 2 X (Index of correlation)

p,,2=1—-'§,—y;2- (v B 1 2 % \

¥

S --------- 8es8stetese uoc)l}ilo5]
sz2=1-a_z; z & B % %0 (

(1 106) ¢ E %) B s
8,2 =5749

pd (V) =482
3(P2)=1,348



A 1 147

_ 482 a_
Gy—' -2—16 =92 2315 Gy = 4-9796

- 2o 1,348

2= S — 49796

= 6.2407 - 4.9796
= 1.2611

_ 5749
1.2611

Pyzz =1
=1-.4559
=.5441

Py.=.738

99. #H 45 B iy ;o —Curve of potential series)

2. @Z(Y) +bE(XY) +cZ(X2Y) +dZ(X?Y) + - — Ne,

vz

T(¥2)= Ne,?

............................................................ [(A\K].OS)

(F 107) & #1105 1z @) 106 B, 4m,

N=216
a= 6,145

b=— 4218

¢ =.00873b

4

5(Y) =482
3(V2)=1.348
S(XY)=6,752.5
3(X2Y) =110,537.5

0 %= 49796



a2 X R B M

148
6,752.5)+(.008735x110,5637.5)-(216x4.97986)

2 (6.445x482)+(-.4218x6,7562
* 1348 — (216 < 4.9796)

Py

_ 3,106.490 — 2,848.2045 4 965.5451 — 1,075,5936
1,318 — 1,075.5936

_ 148.2370
2724064

= 5442

Py =138

100. #p [ M 2 (Correlation ratio)

2

Ga
r,,y,=»J1--G”.,- (v A B8
(I ERTINLL TR 1% [ZA& ﬂ 107]

_,‘/1 T,
My = _0-32 (z B & & %)

(B 1083 IR Fe(BO)z H ¥ R4 &L BB ERo, B
MBEITPREHHYMHBRZE ﬁé’% (The root-mean-square

deviation about the line joining the means of the various

columns) 5} & 27 ¥:4m T



o, = 1.123

AH i3] 149
(* 90)
Pt
) wom | w T |E K .
fiek] 81 T d ) e f | &
(m) g (my) ( m-my
B 8 899 | 85 1 6.00 250 6.2500| 6.2500
1 |6 69| 65 1 6.00 50| .2500] .2500
4 499 | 45 2 6.00 | —1.50| 2.2500| 4.5000|11.0000
8 899 | 85 1 3.89 4.61 | 21.2521 | 21.2521
6 69 | 66 2 380 | -2.61| 6.8121]13.6242
5 599 | 55 1 3.89 161 | 2.5921] 2.5921
o |4 490 | 45 2 3.89 61| 3121|7442
3 39 | 35 12 38 | —~.39] .1521| 1.8252
2 29 | 25 4 38 | —1.30} 1.9321| 7.7284
1 19| 15 1 389 | —239! 57121} 57121 |53.4788
4 499 | 4.5 2 2.33 2.17 | 47089 9.4178
, |8 39| 35 6 2.33 1.17 | 1.3889| 8.2184
2 299 | 25 2 | 2.33 017| .0289| 1.2138
1 19| 1.5 99 ns3 | —.83| .6889|15.1558|834.0008
E 299 | 2.5 % 1.85 651 .422510.9850
1 199 | 15 49 1.8 | —35| .1225| 6.0025]16.9875
5 |1 199 15 30 1.50 ol o 0 0
8 |1 199! 15 9 1.50 ol o 0 0
, |1 e8| 1 2 1.17 33| .1089| .2178
o 09 | 05 1 117 | 67| .4489| .4489| .8667
. e ,/TI61833 g
. ay 216
oy =.1333
A - 1.2611



150 = S S W

(7338)2
di%3)y

A 2K Nyst=1—
=1— 4264
= 5736
mz=-757
HeBABHIENAXR L &8 85, %26

101. 47 [ He B¢ (ot 58 Oyy Oz i 50)

o— G-my
nyz—‘-o.y (v B 1 &%)

.................... (A & 108)

Ty = TEL R )

(B1109) T MEIHlBE EhkHEAMBIEEMEELE Ko, WE
TR Y ML HY B ¥ 8 7 {5 % 3= (the standard deviation

of the means of the various columns about the arithmetic

mean of all the Y’s) 5} & ¥: 40 F:

(# 91)
Al oz 2 8 | #17 Y2 Y Py B2 > g
Type T 3 (2.23152883% f fd
of Array (my) (d) @)

2.6 6.000 3.7685 14.2016 4 56.8064
7.5 3.801 1.6595 2.7539 23 63.3397
12.5 2.333 1015 .0103 72 .7416
17.5 1.847 —.3845 .1478 7] 11 0350
22,5 1.660 ~.7315 .5351 30 16.0530
27.6 1.600 ~.7316 .6351 9 4.8159
32.6 1.167 - 1.0645 1.1332 3 3.3996
216 156.2412




H (5 161

156.2412
2 = T =
Oy oTg— = -123339

Oy = -8605

.8505

'r]yz = m = .757

dy T IR B L T ok BT OR 48 2 A0 BN B 2,45 R 4 AL

102. A8 BA M 2 (miew

. v (8,)?
- 1 fx 2\
7= —c, j ........................ (A 5109,

f,
L (A %109,

(B 1103 45 X &0 ) 55 5, A I 5 o oR 30 40 B9 £F B & 0 )

;e o8
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19891 paT~ 882 |89~ 913
00'6 6 9— |8 2 3— = | T I m m_w
3
96'L 006 |08~ | 0% gI1 |gI1~| I~ | 21T |2 6 os |6y |33 1 m .ﬂ
ol'ypg 0092 09— 0 g2 93 i 4 m ﬂ
00°09 006 (08—~ |og~ | 8T 8T 1 8t 9 a1 m n_o
0013 Wi (¥~ |g1— | ¥ |31 3 9 4 3 4 m .ﬁ
00'F ¥ 9- {z—- | 6 |8 g T 1 m w_
ge°o1 8% 83— |Lt— | 8¢ |3BI ¥ g 4 I m ,w
0 0 0 0 0o |0 g 0 m ;_u
09°31 rd 08—~ {¢— | 32 |&l 9 g I I w ﬂ
<Q
nJ (f2z) 66'FS | 6665 | 66°32 | 66°61 | 66 $T | 66'6 | 66'F
S £ 3 a 5
4.9) thsm.v \mnsm #,9 cbhv\ S gt (' —oz |—0oz | —oz |—or {—or | — —o SHETZ
oy —x
oot 2 WY —Y
____ ———e
(28 )
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e

. L TXCIT | m e ¢ & et o = o
Q04" =17t mva.l"mumawlmll.lifr".« p 2 g g ko e = P ]
8208 — g8 8 8 lg g 3 & |"=
€808 — =
VBT = 8060 '~ 0812 ~ = 1o - ~ _
880 \ N 5 = S8 |8 |8 8 g | &
__HETT oo, R T
GYIT —~8gEL *) | =.
. 082 — "I@.Hlﬂl"!.z.. ges et l 1 1 | ] m%
QepL = Pl- ~ (A= T & 08 OB 8 |w8
83T I="o
918 _ AN 8192’1 = I I N _ %
19°ge1~ A/ m A oree T N © 8 & o & e =
ﬁ&. m‘vm .M.H-N.o ::mm .—.ll
e L
CI'T=%0
SEPG 1=
619" = SHIT"—Co0g T = 4 - e ! : ! Py
L&) - ] — o ) o0 > m % m -
__ 19871 __ _ oy G oo
150" ~g06s" —= v T ! _ _
3]
*— L ] ol (=] (4] h
%w.‘. @089z ~ = 2= o ‘ -
913 _ N
98 1L _=f \ . 915 e
o= (BT ogse — =ei— = 1| 5| @ & 3 ~ 8 N >




164 #% a2 X kb

e et et e b A e e e e e et e e et et e e e A et ettt el et et et e e et o e S e s e s

103. ok 1F 48 B M 2 722 2B #(Squareof corrected correlationratio

o (K'—3)
il
C.T*= = eveeeseecssesssrentasscstsetsesascren (A & 110
) alkd
N
(F 111 ¢ kB 5 Nyz= (D7
K="T7
N=216
AR |
(757 — =3
o e 216
e 1. 0=3)
216
_573—.019_ 554
T 1-.019 981
= B(GH
i c.n,,=.752
CEf ) AR 2 s% th AR 24T %
104. g & ¢k 2 & B (Test of lincarity)
(=R =2 et (A £ 111)

(1112)  h k6 15
=752

b4 = — 642 (4, )
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et e P P N, e e e BN N i

N~

{={752)?—(—.6423
=.565—.412
=.153

e bk RS L R LR W OEGH G &R IF — AR

CHt ) r 75 B 22 X 83g) 3K .

e n=216 . ex=15.810
Z{X)=3,415 cy=12,2315
2{Y)=482

S(XY)=6,752.5
(XY =60,700

(¥2)=1,348

6,752.5 _ 1= q)
e 15.81x2.2315

= w000

1,348
V' ole ——(15.810)2 !

T -(2,2315)2

B 31.262— 35.280
~ 281.02—940.06-/6.2107 — 4.0796

_  —4.018 _ —4018
55731 x 11230 6.2586

=~ 642
C. %6 #H B & % 48 B
(Partial and Multiple Correlation)

105, * & 480 [ 1% % (Coefficient of partial correlation)..
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Iio.315---n

i A

_T12.315-- - (n-1) = T31n.315. - (n-1) "T2n345. -

[

-(n-1)
= - (A K 112)
(1 —T*10.315- - - (n--l))’:r(l - r22n-:}l5-- -(n—l))%

(P 113) i FERBW L WU E &2 B E o T %
Fir ool 4 A A0 AR B R B
(% 93)
. W& Rainfal B oB | & om(mEEreRd| g o2
425 LY & W { Trend | Yeilds! 453 2% | Residual
(HAREGAE) (AARIER]E):
X, X, X X X dy

1913 13.17 3.¢6 1 220 2245 ~4.5
1914 11.33 4.08 2 - 60 ©48.3 —11.7
1915 15.96 4.12 3 179 184.7 -5.7
1916 15.46 3.77 4 204 199.2 +4.8
17 17.77 5.53 5 125 146.6 —21.6
1918 18.09 3.87 6 200 166.3 +33.7
11919 12.25 5.41 7 230 ©32.7 -2.7
1920 13.29 7.62 8 177 192.5 —~15.5
1921 7.82 6.11 9 298 £92.8 +5.2
1922 16.40 5.12 10 187 186.1 +.9
1923 10.61 3.51 11 258 292.3 —34.3
1924 9.10 6.13 12 315 283.1 +31.9
1925 11.35 5.38 13 250 263.6 ~13.6
1926 9.60 5.60 14 290 288.6 +1.4
1927 13.98 6.02 15 232 9923.7 +8.3

S HHE bR

X1=456.315604—14 200734 V,—12.831177.X3+2.935192X¢

TR 17 4R $F 1929 2 /] Journal of the American Statistical Association, Vol.
XXI1V. No. 166.
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1. — &% 6f 3

(Coefficient of lst order) 5
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P e et et s et =t st . et et . A S B A N e gt e BTt

Fio— 113193

12.3= T

1 3
( 1 —_ ':"213) z (]_ - ‘)'223)2

P13 — 112732

1 1
2 7 2
(I =52y T (=727

1327 )

fox 49 €.
2. = i% 8 (Coefficient of 2nd order)

T12.3— 71437243

T12.34 = ) L
(L= 7%4.3)* (1 —=12.5)
B e = T12.4—%13-4%'23-4
* 1
(1= 179,05 (1~ % )¥
Figgs = T13-2 ~ 1497342 .
1 1
(1-92,4.0)%(1 = 1%34.2)%
B figa= Ti3-4 — T12:4732-4
° 1 1
(1= 9212.4)% (1 = 1%32.4)*
Pygeng = T142— 713 97432 '
1 .2 '.é.' 1 2 %'
(1 —=7%3.2)° (1 —1%g.2)
B rgem WAl

1 1
(1—2p.5)*(1— 72%42.3)7

fE 2F 23 4% 35 4% B xSk, 28 ok 5 F R {% B (Coefficient of zero
order) i w12 s ZHL A X, Xo, X5, Xy 2 BOHEE BN,
S 2> IS AR TS
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(# 94)
x|l x| 2, [A’.,‘ Pt Ay X2 | xg
220| 13.17 | 3.66' 1| 48,400| 173.4489 | 13.3956 1
260, 11.33| 1.08| 2| 67.600] 128 3689 | 16.6464 4
1791 1596 | 412| 3| s2,041| 954.7216| 16.0744 9
204! 15.46 | 8.77| 4| 41,616] 239.0116| 14 °129 16
125" 17.77 | 5.53| 5| 15625 315.7729 | 30.5809 | 25
200, 18.09 | 3.87| 6| 40,000 327.2481| 14.9769 | 36
220, 12.25| 541 7| 52,9001 150.0625 | 20.2681 49
177 13.29 | 7.62| 8] 81,320 176.6241 | 58.0644 64
298] 7.82| 6.11| 9| 88,804 61.1524| 37.3321| 81
187{ 16.40 | 5.12 10| 34,969 268 9600 | 26.2144 | 100
258| 10.61 | 3.51| 11| 66,564| 112.5721 | 12.5201 | 121
315! 9.10! 6.13| 12| 99,225 82.8100 | 37.5769 | 144
250| 11.35 | 5.38, 13| 62,500, 128.8225 | 23.94441 169
290! 9.60 | 5.60| 14| 84,100] 92.1600 | 31.3600 ! 196
232 13 98| 6.02| 15| 53,824| 195.4101 | ¥6.2404 | 925
3,425| 196.18 | 75.93 |120( 819,497 2,707.1760 | 401.1079 |1, 240

B E XXX, SX X e 0 3 |

(F 95)

X1, XX ! XX, XpXa X,X4 XXy
2,807.40 | 805.20 220 | 48.2092 13.17 3.66
2,945.80 | 1,060.80 520 | 46.2264 922,66 8.16
2,856.84 | 737.48 537 | 65.7552 47.8% | 12.36
3,153.84 | 769 08 816 | 58.2812 61.84| 15.08
2,221.25 |  691.25 625 | 98.2681 88.85 1 27.65
3,618.00 | 774.00| 1,200 | 70.0033 | 108.54 % 23 2o
2,817.50 | 1,244.30 | 1,610 | 66 2725 85.75 | 37.87
2,852.33 | 1,348.74 | 1,416 |101.2698| 105.32{ 60 96
2,330.36 | 1,82078| 2,682 | 47.7802 70.58 | 54.99
8,06680 | 957.44| 1,870 | 81.9680 | 164.00| 51.20
2,737.38 | 905.58 | 4,838 | 87.2411 116.71| =28.61
2,866.50 | 1,930.95 | 3,780 | 55.7830 | 109.20| 73.58
2,837.50 | 1,285.00 | 3,250 | 61.0630 | 147.55| G9.94
2,784.00 | 1,624.00 | 4,060 | 53.7600 34.40 | 78.40
5,243.36 | 1,306.64 | 3,480 ' 84.1596  209.70 | 90.36

42,728.86 | 17,411 24 | 28,901 | 978.0416 | 1.486 5 | 645 46
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3(X,)=8,425
5(X,) = 196.18
3(X,)="75.93
(X)) =120

3] 159

5(X,%) = 819,497
5(X,2) =2,707.1760
X(X,2) = 404.1079
S(X,2) =1,240

F(X,X,)=42,728.86
X (X, Xy)=17,411.24
S (X, X,) = 28,904
N(X,X;)=978.0416
N(X,X,)=1,486.95
S( X, X,) = 645.96

.'. 1= 2283333

6y= 13.0787 6ot = 171.0524
¢4 = 5.0620 ¢4t =25.6238
Cy= 8.0000 042 = 64, 0000
2= 81‘:’[:;‘_9_7— —52,136.0059 = 2,497 0374, o, =49.970
o= 0'{-5@9 ~171.0524 = 9.4260, o, = 3.0702
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2= _@%’E- 25.6238 = 1.3167, oy = 11475
o= __1:1_95&— 64.0000 = 18.6667, oy =4.3205

P, _‘.1_2_71-2816 (2283338 X 13.0787) = —137.7120
O

P, = 1"%1151'24-(228.3333 x 5.0620) = 4.9261
Py =00 (28,3383 % 8.0000)= 1002669
Py = 27_8%4155— (13.0787 % 5.0620) = —1.0016
Py = %“ﬁ (13.0787 x8.0000)= —5.4996
Py = _54155-9‘7_ — (5.0620 x 8.0000) = 2.5680
SIS 7139_ _ - _137_7120 _ 8976

49261

"13= 19070 x 11475~ V509
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-

. __ 1002669  _
14 = 35970 % 4.3205 - 044

. —1.0016 _ _
N Y R TR A

__ —b4996 _
%= 5 oT0a x 4.8005 146

. oo 25680
T84S [ TATE % 4.3905 " 0100

d— SRR

, _ —.8976—(—.0244)
12:3 9963 % 9587

— 8732

955!

<3
@2

= —.9141

—
t-—

~

L

o A044—.0445
U3~ 9963 ~.8554

4199 )
-— e )
—.8522 A2

Ok o7 %7 e 2500 B A — 6 67 B0 22 3% 0 4 25,200 3 4o ke
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(# 96)
7 F A o
Y2822 rir o order) gy | FTFRR] 4 g |~ BLZ r(r Ist order)
. E
(1=-72)% Product | whole - -
LA R £ & term of numerator Denominator | T gs f& &
SubscriptiCoefficient humerator : SubscrlplFCocfficicnt

12 —.8976 —.0244 -.8732 . 9552 12.3 —.9141
13 L0859 | .9963
23 —.2843 | 9587 |
14 4644 0445 4199 . 8522 14.3 4927
13 0859 | 9963
43 D180 | 8354
24 —.4146 —.1473 ! —-.2673 . 8201 24.3 ~.5259
23 ~.2843 | .9587
43 0180 8554
13 0829 2552 ~.1693 . 4226 13.2 —.4006
12 ~.8976 | .4408
32 -.2813 9587 1.
14 L4544 3721 0923 .4011 14.2 2301
12 —-.8976 | .4408
42 | —.4146 | 9100 &'
34 5180 1179 .4001 . 8724 342 | .4586
32 —.2843 | 9587
42 —.4146 | .0100
12 -, 8976 —~.1925 -.70501 . 8059 12.4 —.8749
14 4644 | 8856
24 —.4146 | .9100
13 L0859 .2106 —~.1547 L7375 13.4 —-.2042
14 4644 | .8856
34 8180 | .8554
23 —.2843 —-.2148 —. 0695 7784 23.4 —-.0893
24 —.4146 | 9100
34 5180 | .8554
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')‘12.3; = - .9159

11
!
o bOPE® | 938" — §°Gp
= QS0F 116" — g'al
._M..m 180¢° 831 F688” SFGI” GL6G " La6y* gVl
o 0966 ° 8680~ A
= spep -’ 6PL8" — b Gl
vw GS8G — ¥a et 74 A §e8¢ "~ 180" P0G — bS8t
X %w 0966° | - 680"~ AR A
a N 686" &b0g' — b el
m o 0916 " ~ pg'31 096 1868 ' — 810" 6vL8°— Vot
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B = (uodyjeo)) fmmuum::mvSOQS:EOQJQ (10 vy QNWMMMQ (uararyoo)) (3di1osqng)
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rsum mm ¥y #E A AOUM) | gouporg) |- (uim) X I S N
— . . i
] = a 0 P 1 & WNIE . Yirike 2 ! 7 -
o (F0p10 puv J£): WLl 2ok (X2PR0 38T a1

Edl

ik
0
=

k% R



164 I N AR
Ti3-24 = —'.5852
"‘14.23 = .5082

106, n 2 1= % 3 {& &} = & #E 3 (Standard deviation

of order n—Standard error of estimate)

0203 n =02 (1 =720 (L =12153.0) (1 = 12y 4.0q) voreeeee
(L 12 g (g ) Hoesserssesesessssansasnans (A 5 118)
(B 1143 4 I 0,
E
0,%2=2,497.0374
1= —.8976
r13.2= —.4006
T14.03 = +.0082
AR K

02 03¢ = 2,497.0374(1 —(~.8976)%) (1 —( —.4006)2} (1 —(.5082)*)
= 302.0973
0 1.93¢= 17.38
107. 1 A0 A 1% B——:dh #0 A B8 6% B ok 15 (Cocfficient of
multiple correlation)
1-BPp3800= (1= 7752) (1= r245.0) (1 = 12pq003) - (1=T210003. 10o1,)
o
R 000=1= (1= 120) (1~ r215.0) (1= 21005) (1= 1003 (0o1))

............................................................ (2 3 114)
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(7 116) B 1 i A B n=4 {i%,
1— R2j.ga0=(1—22)(1 = 1215., (1 —1214.03)
g1 9 114 & 50 712, T132 K Tre09 38 LR A B,
1— R g =1 1—(—.8976)2) (1 —(—.4008)2(1—(.5082)%)
=.1210
R2.900 = .8790
Ry .29y =.9375
108. *{f 3} = 4= & —AF 2 {8 § 52 B B (Standard error

of estimate—Several independent variables)

Z(X12) —aZ(X;)=by2 a4.. -nE(Xlxz)

S2agn = —big-ng 2 (X X3) —1\;’11-23- (X3 Xy) — EIA‘ 7 115)

(] 116) ) [F) 8,30 82 B4y Wi A XK B

82,99y = (X ) — a% (X)) = byo.y > (X, X5) — by3.0s 2(X3.X5)-b14.25(X; X))
’ N

EkHBEHFEXE
Xi=0+b19.3Xo+ Doy Xg +b1g.03. X
Wl wFRLBESEXS
L (X)) = Na+biogS(Xa) + by3.043(X3) + byy0a=(Xy)
IL 35X, X5) = a3(X2) +b12.3 5(X52) 4 by3.045(XpX3)

e = ————r Nt

CHISENSMHEUEDIT HEREE
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T e e e e e T T A A o T L o o e e e e e P g ea

+ 014233 X X})
1. XX, Xg)=0" (X5)+ 01234 5( X5 X5) + byg.0X(X52)
+b 403 2(X3X,)
IV, SN XD =a3(X) 40105 2( N5V + D304 (X5 X))
Fbyg.03x( X2
g kB & &0 2(\), S(G)eee; 3(NG3), SN, BV XD),
120, P ¢ I % 1
KAKXH
' 8,425= 150+ 196.18b 5.5, +75.93b,5.5, + 12085
42,728.86 = 196.18¢ + 2,707.1760b,5.5; + 978.0416b, 5.0 +1,456.95b, ;25
17,411.24 = 75930 + 978 0416b,5.5; +40L.1079b5.0, + 645.98b 4.5
28,904 = 120a + 1,486 95D 4.5, +645.96b 3.0, +1,240b 4.0,
GE AR L B I 0 - - V1
HVezBUBL
(1) @+13.078667b,5.5¢+5.062000b 5.5+ 8.0000005,,.,,-228.333338 = 0
(2) a+18.799449b,5.5,+4.985430b 5.0+ 7.579519b,4.05-217.804365 = 0
(3) @+12.880832b.5.5+5.822111b,5.00+ 8.507309by4.p5- 229.306466= 0
(4) @+12.391250b,5.54+ 5.3830006 3.5+ 10.333333b 4 ,5-240.866667 = 0
(2) = (1) 720782by9.5,— .076570b 5.0 — .420481b .0 -+ 10.528970 =0
(1) =~ (8) .197835bygq4 —.260111b,g.0, — .507300b, 0,4+ 973133= 0
(1) = 4) 68741755y — 321000, 5.5 — 2.333333b1,.,5 + 12.533333 = 0

4 UL by IR B2



A [ 167

e N e O A O et g P . e e ot e P g P e e e e I e R o o m

(5) bypag— 106232550, — .583368b,4.05+14.607704=0
(6) byogy —1.314788b 5.0, — 2.564304b 4ps + 4.918912=0
() bigugy— A66965b,5.5, — 3.304349b, .05 + 18.232504 = 0
(5)— (T)  3B0733b,g.0, +2.810981b .05 — 3.624800= 0
(T) = (6) = .847823by5py— .8300456,,.0,+13.313592=0
U bigey 2B Z
(8)  byagy +7.792414b,,.05 — 10.048429 = 0
(9) bygoy— 979031b, .05 +15.703268 =0
(8)—(9)  S.771445b 4.05—25.151697 =0
L S.771445 % 7 byyos— 2.935856=0
byyns = 2.985856
1 9) bigeay = 979031y .00 — 15703268 = — 12.828974
) (5) Byngy = 1062325 5.0, + .583368b ;.05 — 14.607704 = — 14.957: 8
(D) a=—13.078667b1s o5 — 5.062b 5.0 — Sbysss + 228.933333
=456.260659
) @ =456.26
biggy = —14.258
brang = —12.829
bygss = 2.936
BEE S BEXZH TR L EURHAZFEHEON
B 2B 3 8 o 75 (deviations from arithemetic mean) (), {; & &
HE),HMNHESFEX P Za
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.

F oAy Ay Ay, A, RER BB Z GNP BT 2, 22 2,
NKEBEONFHPZEHBBTATUREM X, X, X, X, 24
WAL o+ Ay, votbds, vy Ay, v+ A B2, Y — R
00 LU e, 3 = 50 B

Hazs) 2w big-as+ %’6'@613-24 + (as)
1

N N TN e

gﬁlxs)_l‘(%@blq_a‘ + (zy?) b13_24+2(i‘3534)

N N N TN lum

%ﬁ) = g:——(—:lENz_E)blg-:gi + %—yﬁbIZ?Q‘i + %ﬂbl4'23

LEXHEREEHU po po £ R ZH A EIE 2 2 5 5000 15
BEFELSH
P12= Ta2byg.34 + Pogbiz-op + Pabiyeog
Pi3= P23bia.31 + 032by3.01 + P3ybigen
P1a= Posbyg 3+ Parbizop + 042by40g
WEHMBEEFEXRERN 2R A
g1 ) 118, & 4 o2 =2,497.0874
0,2 = 9.4260
o2 =1.3167
042 =18.6667
Pra= —137.7120
Pra=4.9261
pra=100.2669
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pos= —1.0016

P2 = —5.4996

Pag = 2.8680
£ A EK,

~187.7120=9.42600, 5.5 — 1.0016b 3.5 — 5.4996b, o,
4.9261= —1.0016b 5.5+ 1.3167b 5.5 + 2.5630b .05
100.2669 = — 5.4996b 5.4 + 25680 5.5 + 18.6667b, 1.2,
4~ JH Doolitle method #% 8 = & 40 F:

(# 98)
9.4260012.24 ~1.0016by3.09— 5.4996b14.03-+157.7120 =0
+1.3167by3.04+ 2.5680014.03~ 4.9261=0
4 18.666711“.23 —100.2669=0

(1) (2) (3) ) Gy (®)
] %1 ~ ;
Reciprocals biz.3s 1321 bis23 ; 5
1 | 9.4260 | ~1.0016 | ~5.4995 137.7120 ‘ 140.63C8
n 1.3167 2. 5680 —4.0261 | —2.0430
I 18.6667 [-100.2660 | —84.3318
1 9. 4260 —1.0016 ~3. 4996 137.7120 ° 140.6368
2 —.10608054 | —1.000000 .106259 .583450 | — 11 609803 —14 920004
1
ok ] 4
3 1.3167 2. 5680 —19261 | —2.0450
|
4 —~.106429 | —.584384 | 14.633170 14043966
51 1.210271 | 1.983616 9.707079; 12.002966
6| —.82626123 —1.000000 | —1.638085 | ~—8.020:83 —10.639508
I
7 18.6667 |—100.2669 | —81.5318
3 —3.208742 | 80.348073 82 05454
9 —~8.251117 | —15.909757, —21. 144490
10 12.206841 | —35.823581 —23 621741
11 | —.08192128 —1.000000 2.935123  1.935123
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——— ~

bygas= 2.935123
bygay = — 1.638985by, 05— 8.020583
= —12.831206
Bigeas = .106259D, 5.9, + 588450, .o, — 14.609803
= —14.260736
T o Z AL,V H1 8K
1=+ Aobioy + Ahigoq + Abga;
* 450K A 3,
228.3383 = ¢ +13.0787( — 14.260736) + 5.0620( — 12.831206)
+8.0000(2.935123)
a=456.316
W E A zaE RS,
X, =456.316 — 14.261 X, — 12.831 X, + 2.935 X,
Bl bk 24 AT A 2 3L 16,

Shumy= 819,497-{456.316x3,425)+-14.261x42,728.86)-(-12.831x17,411.24)-(2.935x23,904)
15

_4,541.3529

5 =302. 7559

S1.04=17.40
4 0y =~2,497.0374 =49,97 J I Srane 8 & = Hf T A 7T W B
S G OR MOG BE X G B R A AR BE X, 2 B UK,
B

109, {h3t 2D GRuausgl 48t THNE EN
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: — 2 __ —
825035 n =02 = Dyang . oPro—by3.05. . P13 = Bra.03.. .nDrs

o = Dy g - g g Pyt saeass (4 ¢ 116)

(B 117) i [n) §ii, & ok £ 4% il 40 F:

o ,2=2,497.0374

pig= — 137.7120 byo.5y= —14.261

3= 4.9261 b13.24 =—- 12.831

pr = 100.2669 biyy=2.935
RARDK

8250, = 2,497.0374— (— 14.261 x — 137.7120)
~{—192.831 % 4.9261)— (2.935 % 100.2669)
=2,497.0374 — 1,963.9108 -+ 63.2068 — 294.2834
= 302.0500
oo Spgg =17.38

110. 3 40 [ f% —% 36 2 3R (Coefficient of multiple cor-

relation)

82 (DR X XYYy n
R2 0340 = S TEMEG s A 11D

(1) 118) %1 [7) wii,ta E ¥ E 4
S21.234 = 302.757
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RADZK

302.747
2 497.04

R =1-
= 8788
s Ryg. = 9374
111, #8400 B R B0 e o2 5 o9
aZ(X;) ¥ byaag.. o 2( X1 X0) +

R® - bm-f_w : -nz(-XlX:;) -!—_?11.:‘::;;;-,,1:(?{12@) toe ""Ncl2
LenT (X% = Ney®

.................. RN § S W B 3

(B 1193 Bl 475 8,2 4n
X(X,2)=819.407 ¢.2=52,136.0959
3(X)=3.425 2 =456.316

(X, X,)=42,725.56 byons= —14.261
S(X,X,)=17,411.24 biyoy=—12.831
X, Xy = 28,904 bigeoy= 2.935

XA A

FR

— (456.316x3,425):(-14.261x42,728.86):(-12.831x17,411,24){2.935.28,904)-(15x52, 136.0959)
819,497 — 15X 562,136.0459

- 1,562,852.3—609,356.2725— 223 403.620 1+ 8 ,833.24 ~782,041.4385
811,407 — 782,011 4385

32,014, 5085 _
=000 R088  eres
37,450, 2615 !

o Rpoyy=.9374
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i

112 #HBFE RHEssneagn 428238 8B8EN.

"

R-l +234-- -0
—Ui2as aDint byzng. - pDiat Bigeoa qDugt ot Din.o3. - -0-1P1n

0—1"
............................................................ (2 £ 119)
() 1200 1 05 B, B S0
o2= 2497 0374 biosy = —14.261
pro= —187.7120 Digos= —12.831
pa=  4.9261 buyos= 2935
KA 2K
gt (-14.261x-137.7120"+(-12.5314.9361)(2.935x100.2669)
1224 2.497.0374
_9,194.9874
~9,497.0374
= .8790

R

113. &b 40 B 4% B——dh 4l 3 55 18 B3k 15§ (Coefficient of

partial correlation).

.................... (A & 120)

Fra-asn6---0= VY D12-3456. - -n* Borezsng. - n
() 121 61 17 BT, B SN byeas 2 i B8 2.935,4 T 3K byy a3 74495

(1) O o IR = i
byyog 2Z -8 BL K by 0 fr] (& 5L 3 117), e ok ok W 6 o B2 b
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Xi=a+bg 0, X + 04013 X5+ 0435.X;
U3 05 B0 117 3 &1, 12 % F B X
P1s= O1*byy 23+ Pr2bysas + Pradyraz
Pat = Przbu1ag+ 022843 13+ Poibysie
Dot = Prabur.gs + Pasbizaz+ 03731,
¥ A &l R A Kb,
100.2669 = 2,497.0374 by, 53— 137.7120 byp 5 +4.9261 by3 10
—5.4996 = — 137.7120 byy.95+9.4260 by 15 —1.0016 by
2.5680=4.9261 by, o5 — 1 0016 by, 5+ 1.3167 b5,
A
byy.93=.087980
bapas =.951059
bas1o=2.344636
A bys0s= 2.935

RARK

100 =V 2985 % 08798
= +.5082
114, & # 1% ¥ 2 T 5 & (Determinant of zero-order coef=
ficient).

Fyy Ty Tgy o Ty

A=y Fay Tay o Ty | oo (2 2 121,)
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et e s e e e e e e

A =Tyl =T+ g gg=d (=15 Ir, Ay - (2 51210

A= rllAll + "121‘112'1' rlaA]3+ creeser o rlkAlk .................... (Z& it 121 c]
(F122) UXHMrrEREANZH N EREZBES
1,8 15 & & o F:
r2= —.8976 i3 = — .2843
ra= .0859 oy = — 4146
ra= 4644 ryy= .5180

A B s(121,)

1 —.90 .086 46

—.90 1 —.28 —.41
A=

+.086 —.28 1 .52
1 46 —41 52 1
=.07165

115. #iA8 B 1% Bour 5 % 2 ).

r __=Ap "
12.34 n VAIIA -
\
------------------------------------ fODIUIIIOIIDIIl"l'.".'.llll!.ll!'llE)L‘\ ﬂ 122]
.Y U
1k.234: - 'n ’\/AnAkk)

(%) 123) d LB 47 2 KX A, H
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1 —28 41
Ay=| —.28 1 52 |=.6025
— 41 52 1
~90  .036 46
Ap=| —.28 1 52 = — 5293
— 41 52 1

W R 15 An=.5518, A; =.1498, Ay=.1476, A,,=.1750

ﬁ A14= 1511,
Ek ‘Alf-’ = .5293, A|3= .1750, A14= _.1511

RAR

Tig 33 = —=oe 5293-—“—— ~.9180
~/ 6025 > 5518

I - By
13447 76025 ~.1498

1511
e ~ 5067
B I S P

116. #i41 B 1% %

S (A & 123)
1

(Bl 124 5 W 8/, &L 4n A =.07165
Ay, =.6025

s 07165
{t K ./L} :A. ‘I{l 234 = \/] 60)5
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e T ———— e

=~'1-.1189
= 9387

117. fhigt 2 i3

,\/ A S (A A 124)

(r] 234 = U]’\/l Rhl. )';l All

(Fi 125) & U5 Rif, & 40y =49.97

. 07165
KAAZK G y.03¢= 49.97 _6_@52

=49.97 x .3445

= 16.905
118. i 38 65 {% B (Coefficient of partial correlation).
— Ay 04
bya-ng. - 0= A5, .

| e eesa s nans (2 & 123)

b “j'lk 1
la-..’c" N C CT

(5 126) R B B 0,=4997, 0,=3070, o,=11475,

7, = 4.3205,

—~.5293 49. 97
biz2ae= 6025 3.070 1430

L1750 4997 o a-
biao=—goas - 1475 - 1260
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p o _ 1511 4997
UBT 6025 4.3205

=2.902

= - 14.'.3 Lg — 12.77 T3 -+ 2.9 Ty



V. W] 3¢ B 5 (Mleasure of Reliability)

119. Hi s Bz W iE B aE.

o

S pAS
‘\/N (A it 126:1]

P E,= .67453‘% ................................ (2 3 126,)
(127 BHRkER oy 2B TAGAPHITEHE
B, AMBRFOAN KGR LEB 274 T B
BEFTUZBATRLAERLRAEAHEZEES
MmtBEAREEEERE R B BEEZELL,

(5L i 25) S

- 143
P. By= 6745

=.216

HABMEBZERBFHFHITEE R 27451216 B4

SMRAIEASAZ—HMITAUEES, L& BRSNS ME,
7 B A~ i $.216.
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M e

(i st) BARKoALE P E Z 9t % B dh 48 = 4% 2, (2@
R 1D MBS 4 & .25000) Z 1 {ir, B .67 IR .68 2z I8 4 13
(Interpolate) . % M 56§ Z i B

Lo7+.01x 3280 = 6745
& +. 318 KiYE o

USR8 2 HE 3, T 4 0.67-4480750. {0 b 4 £ IR A A% 08 d AR, B W i o

#* % .

120. e fof B2 W 5 BHR a8 5 e,

=1.2533lvé ................................ A - 12
T s1a ~N (A 3127,
P Eus=.88535-T oo, A ot 197
Md ,\/lv [.L\ I& 1 'lb]

(5 128) 4 R4 20 T A4 H T H Z b 67 8 48 2743 T

7 15) B 38 35 75 143 5, 1)
1.43_

[
—

P.E,,=.84535

=270
AT ANGATHZ PO S 2743+.270
121, 09 23~ 8% 2 W 32 B 8 on 12 5 B

To= 1.362635&—_ ......................... rosseaes (A 7 128,)

P E,= _91993\_/‘11;. ......................... e (3 3 128,)
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L

o

(91 129) o W48 20 T A T T8 2 B 65,3 1 5 0 S @y = 26.50

Q;=28.33 HI

P. B, =.9190.8 x 3/42%

=.294
294

] £ P. Ey,

&I AR I Z S0
Q,=25.504.294
Q:

122, W B S B 2 BE e % aY bR 3E SR

)
H-
)

294

i
R
o

ik

o
U-‘—_ b el L L R L L A L R R L TS P LR PET Y PRI T PR YT 1 [&‘\ ik“ 129)

({5 1303 Wi 1 20 TC A F H 1T TF 2 BF 8 25 15 $1.43,

(M

123. AL 7] 43¢ B o2 A HE 25 09 45 HE L

s Al BT HET e A 54130
o 4 ]LEN (' I\. ]

(5 1317 AP ANE B WE NS AL c

2 W B 42,30 o= v, = 2.556, py=0.533471, pu, =134.4100

(4



e s et e e A el il ot ek o A M St =

182 ) M W U

_ [/132.4100—(v.533471)3
1x6.5333471 x 8585

O¢

_/ SL7288
~ Y 2943594

=~/ 000409
= 020

i P. E;= 6745 % .020

I

=.0135
o =2.5564 0135

124 £ RGBS oensm

P.E,= .4769\71%_[1 + 2(1{6)2]1} ........................... (A X131

(F132) Fluwislk 20 TARAIHEZBEGEHS
V=5.21, R

5.21~/ 591N\
P E, =.4769 22~ 9(2-21Y°
= 4769 2 A 1 (100 4769 x1.165 X 1.003

oyl

= .507

126, WP 8 oenEsm

PE,, = 5306:-2_\[_ et st s st s (A3t 182)

(B133) M RIB20 T A f A TH 2 M5 028892,
7& 15 §1.43,
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143

=.170

126 HEHHEHBLZBIE@GE D

= 674N 2 e A % 183

P. Epz“'6745°”“/ﬁ (A X 133,)

P.E, = 67450% 1‘3’ .............................. e[ R 183,)
, 96

P.E, = 67450’“\/ N s (2 R 133,

(184 #4142 KA AEEBRES 7B EZ X7 E

B
g-=-= “2= 6.503471
= — 207833
11, = 134.409959
"2
i P. Byy= 6745 ~6.588 X A oo

=.067

/
P. E,y= 6745 - 16.6996 X Af 8??8?;

= 297
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L T WL UL N M i RS A T T

P. K., =.6745 < 42.6862 x Jggg
=32.043
i (.= 6.533 +.067
My = —.2084.207

fry = 134,410+ 3.043
127, P IE By, Bs 2 42 U i (Standard errcr of criteria 8y, B)

6 .
1Y DO PPN erotae 2N =4 134
B N (2 51343
DY I S (B 3t 134,)

B2 N‘

(B 135) M KA W ME Y F & FE 2 2 5.
B s ~VB = v.000155 = 012450, B, = 3.148789, ifii &% &
M2 2 B B~V Bi=a,=0, B,=a, =3 (1 Rietz's ch. VII).
dk 25 15 012450 J 148789 AL 3 #t 3L 4%

o = S 026437

8585

24
Og,= <= = 052873
i3 S/.N' 020 O

A4 012450 =470 . 148789=2820, B 4L3 % R E So,
~" By i

U R K B4 T, T L i o 26 2
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() FRVAROLZPEFTUCMR 5 Boopg O #, %Kk —
BE Z tfi ™ 2 B Pearson’s Tables 87,38 % pp.66, 67 2 5L 9. &% & x;
Z P. E. Q] 2 B§ #¢ 39 & pp. 67,68 z & Bl.

128 BREZEER
"X='\/§§1\7 ................................................ (2 R 155)

(F136) WA P (raEssFysmE, il

3

i — —.005803 {fi 15 0y 2 A4 KF H X 52 fifi, 06 5 T AR 2 B W)
129. 75 3 B A S B UR B RS M |

G ceresmersnisrriessinerassassssanes o (2 R:136)

op=

(51373 %) [ #, B 50 o=~1,=2.55066 Hi

. |
op= \/ Terorss * 265066

=.033717
ifi D= —.014833 % B op 2 A4 4E,8 E A\ W i 5 0L 18 2P B B
Ay rEEAMREL8E, DB IBEERZEEN

Ik 1% B R 3E 2Z i
130, HPBRBHZTERE



186 5 A W T

1-p2
B e s cesssessnsessaseriscasessescssnes secssarsescacye PAS
PE-—-674 rﬂ .................. ssesssrennrsee [f\;:137\
~NN & b

(5 138) o1 &) 83, N=5,317, » =.915, HY

_1-(915p _ 163
Tr=TB81T 129

=.00224

P. E.= 6745 x 00224 = .0015
o r=.915+.002

(F1189)* L HEMASO, P RHEHB OFHEMMEEA B &

N=15
=920
A 2K (137,)
_1-(926)* 1-—-.857 .143 037
’ ~/15 ~15 387

~—, . P,

*ENZEAMrZ i ke (n N=20,r=.5, N=50,r=.85 N=100,r=.9 &
) & % (187) 1 R HE B, Kelley I 5 &1

140457
RERFHBZERBRTHEEZ & 5 3. 315 2 B KELLEY'S Statis-
tical Method p.177) @) it [ A i or { J& 5 037, 5 B [1+(1—+2%5ﬁ] %110 R
Z ) 3 .044.
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131, 386 4% W 2 B i

O‘bu U‘:r:/l\]/.;"’rz .................................... (2 & 138)

(F 140) o 49 87, B 45 by2=.94, b, =88, 4
N =5,317
oy=13.1
o, =127
r =91
RKARDK,

13.10~/T=(91y3 _
e O% (| V7T At

_12.70/T=(01)2
7 n = T1310~/8.317 =005

132. MELELTHEKE

I Sl O wCZs 2 139
oy NIV /A E2 a)

- .
P.E,=.6745 713. ............................... (A 5%:189,)

(F141) Fp 1065,k EmBRAREE2ER a1l B 4
7,,=.762, N=216
£ A2 X (139,)
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o =762
™ N216

_ 434
147

= 0295
54 P. By= 6745 X (.0295)= 0199
o = 762020
133 EH &2z E

T =2ﬁ/ 7%—“ (1=52)2=(1=72)2+ Loveswrens (2 5K, 1407

(B 142) ¢ §1 B B 40 =752, r= —.642, { = .153, N=216
RABRKX

o;=94/;2%56§ V(752 = (—(= 642 T2+ 1

= 2v.000708 X ~/,188 —.346 4 1
=2 %.,0266 x.918
=,0488

ik lo=3140;

HO0E gn 4 G 814X 78 O i AR M.






A I B
X B 4 K

1 BT B R, R 2L 250 B

REZ+F-#pRABOIHKZZHABEITER

A o il 1% 1 T < B +

(B W) %)
JG

- A 68.51 17,860
- A" 69.11 8,049
= A 31.87 15,137
| A 45.73 9,617
#i A 65.33 8,965
x A 80.45 32,296
£ A 71.42 38,018
A A 69.90 43,048
oL A 63.85 39,475
+ A 67.78 29,007
+—-A 78.58 28,022
+ = A 64.44 18,102
# it 826.43 288,496

EHER YRS AN RS %A

@ BERESVCoSAARLOKERMBZE
¥ 8.
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G HEEMEZFIBEO s a0 86,
(c) JLBESRmAESUMAHE = 8 2

2. KRB TFRSMZER KLEMPH R

YRR ERAEZTA

4 f# A L4
§ 600— 800 22
800—1000 88
1000—1200 121
1200—1400 390
149)—1600 215
1600—1800 99
1800—2000 86
2000—2200 18
22002400 1
# it 1040

(@ UBHBHEXEAFNRRBZT Y 14,
B A PES AR RHEE
(o) Jb B3l W o S0 B B 2 & AR

S RATRHRUNETRZES, RHLEKBH
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XTMITAGFAIRZHH

&%

T ® #H =& A
(5u)

bUF 115
6% 108 F 104
10% 15U F 116
6% 2007 113
0% 26U TF 159
25 % 30U F 219
80Kk 3BUF 174
35 % 40U °F 298
08 B5UTF 358
4% 500 F 322
60 66U 250
65 % 60 U F 163
60% 650 F 116
66% 0L F 88
70 X% 53U F 85
75} 80U F 42
80k 90U TF 87
90 % 100 L. F 38
100 f 110 &1 F 7
110 £ 120 L1 F b6
120 %140 g F 0
140 2 160 Bl F 1
169 } 180 L1 F |
5! ar 2,861

() MBFHHATERUTAGEARY ITH

B MmN RPEYTH

191




192 T AN W

1 BATRASARS M ZHRRUSTWE Y K

ZTA—-—tTAZI®

$ 2€.25)9 28,9019 24.15 | $ 20.75|$ 29.20 | $ 30.60 | $ 23.40|% 24.75
26.70| 24.35| 25.76) 27.20| 28.30| 2525 2775 27.60
28201 27.30| 27.80( 26.35] 2740 28.30| 26.60{ 25.75
27901 2860| 2530| 27.80| 26.40| 27.30| 28.85( £7.00
2430) 27.80( 27.60| 26.50| 27.40| 23.50| 29.60] 27.80
2760) 2536 2755 29.00| 24.10{ 87.00f 24.50| 27.25
26.15| 29.30| 23.10] 2710] 28.50| 27.45| 26.15] 28.35
27.95| 25.65| 27.6b) 26,60 24.25| £0.00] 28.55| 28.00
27301 27.90| 25.25| 24,10| 27.45| 24.55| 26.65| 27.55
26.76] 31.00} 24.00( 2535 26.50| 28.30| 2795, 25.55
80.25) 28.55] 26.75| 2460 25.75| 26.55! 27.80| 28.90
29.65| 30.00] 2460 25.75| 26.30| 27.00] 28.25! 25.25
25.761 26.25| 26.30| 26.75| 27.90| 28.30| 25.70| 26.30
26,600 27.00f 30.75] 28.60 28.10| 23.50| 24.75| 25.15
26301 27.25| 28.15} 29.10; 30.10| 2090] 928.55 127.30
26.65( 27.55] 23.000 24.60| 22.55| 26.55| 27.55! 28.10
30.70] 28.60] 27.90| 26.80| 2410| 25.25| 28.30| 27.90
26.80| 25.30, 25.80) 2885| 27.55| 27.30| 25.00] 26.00
26,66 21.80| 28.60| 80.55| 29.50( 24.10| 25.161 27.15
28.101 26.30| 27.10| 2460 27.80| 26.30( 27.90] 29.80
24.10| 25.15| 27.60| 24.25| 25.70| 26.80] 80.15] 29.30
28.15| 28.65| 24.55{ 25.85| 26.10| 27.00{ 26.80! 27.55
20.00y 23.00f 28.60( 29.30) 28.55| 28.80| 27.55| 23.60
26,10 <27.15( 25.76| 26.80( 27.15| 26.20| 28.65| 25.80
2465 25.80| 26.75| 27.30( 27.55| 28.25| 25.60| 26.30
26.85| 27.30; 28.10| 32.00| 28.15] 26.2 271,75 206.25
28.60| 26.00
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(@) Mo 2 B3 A,k 1910-20 i #9% B4 A D
BMZEHHFEwow4 816 8 2A0%5 9,118, 614,
1920421 A1 { 5 10, 385, 227).

(0) 1B 7 1920 - 25 > 3% i} 22 40 A, 8% 45 B 1926426 A
IBfAE 2 A0

(©) BUIRMAHFHL R1995 £ 6 HIHH A FOME
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TR Bk R B A S T
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15 % 25 8 F 12
26 % 35 Bk F 19
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65 % 75 Bl F 35
75 e 85 KL 13
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(5 10 5§ 5 4t 80, P20, Paos Loo, K Poo.

() 5F %03 Posen F 03 2 1 80, Lo (@0 b 12 80, 5 Pos 2 & 19
7 it %)-

(c) RUHFHHEHEREKRCOL A ZHS»E R

9. 8% %L M 27KV, ok 3 4 fir 2
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@ HEEAFBRBEH 2T
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() ERBM ELBEREATARREFRERULIAE
RILEZ 5B
0 REAPFABRBREFH Z2FH B R ETEE
() REBMIUTABALEZFTH B AEEE
@ RROCOZERHAREZRFEHALE 2.

4 ERTAZHAR R =R
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26 26
27 86
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35 3
36 1
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13 2 24 83
13} 241 42
14 1 25 48
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16 18 27 11
16 } 18 271 6
17 82 28 8
17 & 45 2381 b
18 75 29 1
18} 67 20} 1
19 114 30 1
194 88 30 4

20 148 81

20 1 105 31 &

21 138 32 1
21 } 87 i BF 1,675
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70~ 86 4
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() MU B I 2E 2 4L 1Yl 9 460y, s, 75, y),
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It Z R R

(20 A% 1% 800 %)
FHEmtkzHH R H
3 1
4 2
5 8
6 23
7 66
8 01
9 130
10 158
11 125
12 87
13 66
14 81
15 10
16 2

800

(e) A N=800, n=20, P='%:q=%ﬁ AR KX N(p+q), &

BT A 6y 4 R R B
0) RaDXM=npitEFEM. EZHEBHTH M,
B LA EESRHEHEEZ
(c) K AR o="npg 3t B BIE %, H S HEE 48K
58 e .

18 kERBHAU4EHEREREGSZERAS
(@) RIEEMPAEEEZRBSER.
(0 Bl LY % KB % 2 8 Ji Sheppard’s & iE).
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(¢) HE RIS ik db £% St £ 3 (Ordinates){F 7 ik th £} Z &
A MEHEZHR[Y B R Z.

@ MEHHEELRGRLTHTARNITEREK

() WM HEXRYAUABZHREMESD A ZH MK
IR B R H R L

(f) R fkdh £ 2 B A D Bk X¥(Testing Goodness of Fit),
H w2z

/B R I
19 RRATRA KEWERE
1913—1927T s E i IR kB F 2R E W
(FE 1919 4 22 60 15 He )

o i B @M | & F 6%
(5 #) (& #)
1913 $ 5.773 $ 4.420
C14 IR 4.151 2,772
15 3.033 3.502
16 4,305 8. 484
17 4.952 3.315
18 6.771 7.225
19 5.464 4.805
20 4.320 6.272
21 5.226 5.219
22 6.760 7.849
23 6.510 5.168
24 5.323 5.'798
25 7.435 7.662
26 5.571 5.957
27 7.826 7.094
1919 4p 7 f 164 | 4,536.000 &1 | 22,075.000 %5




FF &k _ 201

T P

(@) L1913 4¢ 45 35 48 e J F U % o BF 5 2
(1) 1 % &5
(2) W2 W W ElPIgn.
(3) T HE £ 55 H: (01919 4 52 &5 15 H B 1 B
(4) A8z HEE 43 Boan @ ).
B) W28 &M EY
(0) L3 B A28 E8HER SRR EHRET
2R UM E SR
() RIE—F MR M Z A BB BELBEREM
Fi) g2

20. R ER T 2 EH K R EH W E IS B
1913—1927 4 X M L L & 1 /%

PR FHERX|ZBE|WBEKE| TEE | REE|DHEK

GEHR) | (BHR) | (85 | EHR) | (5 %) | (& 8)

1913 $.200 | $.250 | $.400 | $.256 | $.449 | $ .401

14 .280 .26) 410 .268 471 .422

15 .985 .270 .443 .279 .504 .448

16 450 497 .488 .325 .640 .629

17 579 .688 675 439 .831 790

18 598 663 .680 412 796 709

19 970 1.015 746 640 913 841

20 985 1.073 706 617 .836 .836

21 521 .694 430 .312 548 .503

22 .443 704 437 .9258 .519 .491

23 .443 688 457 .260 508 492

24 .455 673 414 .264 .449 .408

25 472 .683 .440 .274 482 470

2 .453 675 A37 .953 48 429

27 .489 677 .468 .320 493 488
1919423 & B R | T HF M 7 )R B 7

5% (000); 191,068 | 161,860 | 44,145 | 220,565 | 156,220 | 113,287

(@) V1B B A4 R T A4 % 2



202 e A X M ¥

(1) ff 88|
(2 HEBEZHIKEEE
(8) 7 HE £8 R H: (1 1919 4 2 47 1 M 55 4 W)
(9) Bz MEY B
(6) HE2MERAENH B
O) EABFEFBZHRBEEERARREEHBER

Z. 58 U KOS Y
(c) AE—~FmHE ek Az 8 g B BH W
A Bt

RlL. MTREM kA FHHE R
19131926 4 K 3 £ Kl s & E M
(EEUT BES R

¥ % ] Aol HFEOW | W

£ R lupigpiue|ts|ar|agelarlae(snlas
1913 2,447 % .625‘ 7,078 & .127, 763 $ .913 332 $ .614 1.122 § .376
14 2,673 .695 8,068 .113 891 1.041 410| 693 1.141f .419
15 2,935 730 b,5696] .096 1,026,[ 1.344 360! 455 1.549 .496

16 2,567| .825 5,725 .141] 636 1.417 287i L111] 1.252 465

17 3,065; 1,637 6,651 .226. 637| 2.321 442‘ 1,922 1.593; .637
18 2,603 1.605 6,021 .311] 921 2.235' 412 972 1,538 776
19 2,811 1.597; 6,711 .319{ 968 2.563; 323: 1.427] 1.18% ".700
20 3,209 1.414 6,720, .330 833/ 2601; 403 2.6006 1.496 .79¢
21 3,06 .580; 8,977] .141f 815 1.466 862 1.074| 1.078 .387
22 2,906 .623 4,878 .204 868 1.282 453 1.016 1.216 .396
23 3,051 821 K,070; .287, 797 1.1551’ 416 87'| 1.306: 439
24 2,309 .972’ 6,814} .279 864 1.322{ 4221' .823, 1.503; .b14
25 2,917} 1.033 8,052, .230 676 1.666i 328 1.26 1.488i 467
26 2,692 .769' 8,989l

168 831 1.552i 354] 1.808: 1.247 .430




B £ 3 203

1913—1926 4= 3t 3 3% 5 1 # K& B #i—H

I - S I - - % B F | | ERF
wER(GAlBRIB|ERIGNB|HE| T | B MBI R|MH
qvl pvi qvﬁ pvii qviif pvm qiz p!x q:r pr qzl pri
954/ $ .089 178$.625| 26 $2.295I 6 1$21.790] 41 $.6361‘ 18 $1.349
1,035 .075] 195 .615 24 2.295; 7 | 20. 105 43 .768i 14 | 1.52
1,062| .069] 229| .704 29 2.150t 5 |24.568 54 | 1.092 14 | 1.794
1,153 .103| 182| .867] 41 [2.025 5 |41.147) 49 | 1113 14 '| 2.228
1,249] .168] 212 1.315 35 2.925 & |58.205 63 | 1.871 9 | 3.003
1,439, .280] 2565 1.305! 39 |4.005 5 |66.185 91 | 1.940 13 | 3.940
1,465, .221 148 1.217) 42 |4.770 5 |65.563 76 | 1.5684 7 | 4.533
1,582‘ 146/ 189] 1.263 52 4.815| 6 |51.728 60 | 1.873 11 | 3.792
1,070, .118 155 .635 38 1.980' 4 |922.183 62 | 1.213 8 | 1.849
1,247 .145| 182 .633 41 |2 655' 4 |85.03 103 | .883 10 | 2.477
1,515 .151] 198 660} 34 2.475: ] 43.690% 63 | 762 17 | 2.737
1,251 .147] 182, .817, 32 |2.655 6 38.345| 65 .916| 32 | 2.501
1,377, .139] 217 .844 33 [3.150 7 |35 969 46 | 1128 22 | 2.721
1,208 085 185 .693! 42 | 3. 235} 8 !27.197| 41 954 19 | 2.328

(@) 111913 4% 15 35 45, ok A B A 0 HE 2 38 Bk e
£ L.
(1) fii 8185
(2) M AE O ¥ 5B B E,
3) HEMERFBHE
@4 HEHEBABREFYH
(6) 311913 &8 5% 3k 45,5k 4 B i HE 2 45 Bk b B 3L AR
(1) 24w HE #2818 ¥
(2) Yo A5 I 4 B AR 2E 3 BG4 A,



204

N R

e s o~ — A it

(3) & 4 HE R R B

(D H AT A 18 B A 3 B g 4e o),

G) BE_KBMEY

6 BHEERKABAKXZHRK

(7) e % B HE 2 36 B

(&) BLERAR 25K BB 4 4R 9B L0 T 1918 46 45 6 4 B
HA4E ZENEBE

@fﬂmm$ﬁ£$$%§%§ﬁﬁ&%ﬁ£%%

& G A S i R 35 B2 Bl B

C

22 KRB TRAMN KRS S



Pt &k 205
1868—1932g B M A K E ™

A D % & o
“ f (100,000 1) 4 i A(mon,oog @ﬁi
[ 75 -E4p (1868) 3.49 =48 (1901) 44.12
ALE (1869) 3.47 =+ ALg (1902) 97.31
JuéE (1870) 1.41 —-tHép (1903) 28.02
45 (1871) 2.48 = T 4¢(1904) 33.67
+—45 (1872) 6.59 =1—4g (1905) 22.28
—4g (1873) 11.56 =-F =<g (1908) 46.86
- =4g (1874) .06 == 4 (1907) 127.65
SkEs t4gE (1870) 85 =-}pu4e (1908) 67.37
“—ég (1876) 5.76 ek ioee (1909) 37.98
=g (1877) 10.51 = 4g (1910) 94.10
P44 (1878) 2.98 =4g (1911) 53.03
Fi4g (1879) 2.49 RBist4g (1912) 27.00
48 (1880) .30 =4 (1913) 54.15
-L4E (1881) 1.98 =4g (1914) 67.74
A4 (1882) 2.33 P4 (1916) 84.76
Fuée (1883) 2.53 Fide (1916) 112.84
+4F (1884) 1.52 FAp (1917) 98.37
+-—4¢ (1885) 3.17 L5 (1918) 69.84
=41 '1886) 5.18 Adg (1919) 18.10
+ =4 (187) 19 44 Juée (1920) 11,52
a4 (1888) 71.32 +4g (1921) 106.29
-+ F 4¢ 1889) 42.711 - —4z (1922) 191.56
%48 (1890) 75.74 =4 (1923) 224.35
-4 (1891) 46.85 =4 (1924) 131.98
-+ AsE (1892) 39.48 ~+-puLég (1925) 126.35
+nég (1893) 94.76 -+ 4 (1926) 187.01
—4p (1894) 64.41 I A4 (1927) 210.92
= }-~4p (1895) 100.96 +-E45 (1928) 126.56
== 4 (1898) 64.14 +- A 4E (1929) 108.23
=-p=4g (1897) 21.04 +JL4g (1930) 198.91
= ru4g (1898) 46.45 | =14 (1931) 107.41
=4 4e (1899) 78.65 —=F—4 (1932) 224.87
= &4E (1900) 62.07

A RTRARIRE T A e 2R b BUR B B R Ob R B S D,
% iy B # 4% A



e et

(d)

(e)

a2 KX KB M

e A e et e e et e e e et et e et et ottt S it it et ol ™. e . ot

e L L
KA U ES 20T H R

R BAEZBHEY K

R 4 WA K R T B A RE T R B BB 4 —
=

REFEMAKE ZHRAEBD T KL E

B MERNEZERRKEEREDES

()

®)

(e)

@)

(e)

AR AT F gk 18871921, K 19221932 Z # &
& hER.

R REZHABIERIBRIER .
RGEERAXBEEHRAERRNB G B LE
B XA AR B BT ERIL
# Z.

MMEEA PR FES AR TEBEREIES
I .



i &% 207

24 A TRZEHM KN E W H:

5 o JSRAT R B R & A A

(1914 - 10133

T & 4 @\
& o
@ $ 1,000,000
1914 5,342
1915 6,238
1916 6,626
1917 7,140
1918 6,809
1019 6,794
1920 7,239
1921 8,030
1922 8,402
1923 8,636
1924 8,956
4925 . 8,974
1928 9,210
1927 | 9,568
1928 : 10,027
1929 10,325
1930 10,916
1931 11,266
1932 11,897
1933 11,945

* P8 5 A1 B Federal Reserve Bulletin of U. 8. A,,



I A AR I

(@) VL 4 4F & #0407 — il #% B, 19141933,

b0) @B EF—BFAZERETHIBD

(e) (@B L —i@ &2 XKihg %588

(@ RUEBEUERGFLBNM 2T I Runsepas
LWz =100, FH FM I A RE B UW 2.

(0 RHHAFURIFLEMMZES R winsenayy
ey =100 EHABHLERLER @ BUG
H: .

() ME_HBEA|AFNREFTER, B EEA?

95. 1 % T 70K, LIS o il £ 2R 2t B ) 88 2.

1897—1921 A ith ¥ )5 4 B %%

g 7 | %N H H
1897 13,083
1898 11,615
1899 9,612
1900 9,912
1901 10,648
1902 9,973
1903 9,775
1004 10,417
1905 9,967
1906 9.385
1907 10,274
1908 14, 066
1909 11,872
1910 11,588
1911 12,679
1912 13,832
1913 14,553
1914 16,780 !
1915 19,035
1916 16,498
1917 18,073
1918 9,331
1919 5,515
1920 8. 463
1921 19,982




Bk &k 269

ot e

(@) # L k72706 — i 42 B
) kKFA@BZ=RLHKHEKX
() M=xih SRR L
@) HmFHEIRZBEABEE

%. RUTXREMAELEBBHE RBER
B SE = F 48 3 B A G 5 B 19121933 °

AR
# i ($ 1,000,000)

ERlusae (1912) 5.96
=4 (1913) 10.16
=4g (1914) 11,99
pusg (1915) 13.55
Fi4g (1916) 15.97

4 (1917) 21.52
L4 (1918) 35.34
AR (1919) 43,82
JuéR (1920) 5£.92
4 4 (1921) 68.44
“—4¢ (1922) 76.52
-1- =4 (1923) 95.99
- z=4g 1924) 98.84
- pu4g (1925) 103.74
-7 45 (1926) 107.02
724 (1927) 86.70

|- L4 (1928) 101.26 .
-1 A 4R (1929) 131.78
-+ 45 (1930) 140,56
=48 (1931) 177.37
=+-—4¢ (1932) 175.15
b 4R (1933) 177.68

',ffﬂ#ﬂ#ﬁ%‘?ﬁ'iﬁé’%z?p‘éiﬁ'{%ﬂﬁi&%%’r%@ﬂ,ﬁi?ﬁ“i}iiﬁ,ﬁﬁﬁ‘ztﬁ
BB GrRaANETNBNERU R BUEL[AERE.



210

a2 X & H R

(@) RBHFH/2HF B

(8)

BEH R R AE — B

() MRBZHBERBHPRORB L.

1. WM TR B & A48,k A28
ki H OB WO

e Aly @i Al ®|miies A
“t—=4g—J| 5.38 4R 6.61 |tEi4—5
ot 5.41 AH| 6.6l =
= 6.20 LAl 6.49 =
mAl 6.20 +Hl 641 mA
Il 5.48 +—Al 5.92 #iN
- 5.38 +=H| 547 X
+H| 5.2 |t+H4eE—H| b.71 A
ARl b5.24 = 5.98 AN
HA| b.27 = 6.20 A
+A] 5.3 mA] 6.41 + A
+—H| 5.10 i Al 6.09 +-—A
+=Al 5.07 # | 6.16 “+=J
1=-4] 519 LA 6.08 I+A%E—]
= 5.19 ARl 567 =
= 5.08 A 578 =
WA 514 +HA] 596 Pa i
Fi | 616 +—-A] 5.98 i
=l 516 += 5.64 =R
+A| 683 |tTx4E—J1| 623 ;|
ARl 541 = 5.99 AR
AN 530 = 6.14 |
+Al 5.20 Al 6.16 +H
+—N] 5.20 Fijl| 6.35 +—1
=] 5388 =) 6.28 +=5
tHeE—Hl 530 +tH| 644 Hhie— B
—JA| 6.23 AR 615 | =
=J]| 5.36 A 6.28 =5
MKl 517 +A| 5.58 [P
#)| 6.4 +—A| 6.44 #iA
] 6.4 +=5] 691 s

g gl & H {8 i1
6.00 8| 8.07
6.11 ARl 7.8
6.29 By 7.56
6.26 +A .02
6.59 +—A| 6.10
6.40 —~H| 6.41
6.58 ||l=-F4— A| 6.26
6.26 = 6.67
6.11 = 6.70
6.39 Wil 6.47
6.36 LRl 6.57
6.43 A 7.03
6.27 +H| 639
6.47 AR 651
6.61 JuR| 6.57
6.49 A en
6.69 +—A] .13
6.90 +=A| 6.09
7.14 || =—#—H| b.70
7.35 = —
7.47 =] b.67
7.67 WHl 5.80
6.92 # Ji| b5.86
6.77 =J| b6.92
7.10 4] 5.78
7.88 ARl 596
7.58 LA} 6.7
7.35 +H| b6.14
7.36 +—A] b.14
7.86 +=Hi] b.32




6] &% 211
(@) TS &EWKDYH B
b)) BEIFIH B
(c) I H
(@) HxHIFEFH B
H O 8 =
28. K THRBH,AFHELRILAE Y&
R LSS BNULEGE AR R R
(ER=t =%
Sty | W A% | BAw | BASMRY | WSy | Hii
1 57 60 21 b1 60
2 &6 89 22 75 93
3 48 27 23 86 78
4 89 92 24 81 75
b 96 96 25 73 71
6 60 77 26 66 45
7 75 76 27 60 35
8 76 60 28 76 83
9 &80 87 29 87 75
10 60 57 30 82 91
11 71 60 31 88 91
12 86 79 32 54 60
13 72 81 33 87 9%
14 86 93 31 68 36
15 62 86 35 43 65
16 86 96 36 70 76
17 83 96 37 77 73
18 90 88 38 89 91
19 81 72 39 63 67
20 45 60 \

(e) &R 1E & 4k i B (Y) 1B 30k A (X)) 2 i i 8.
() ko B P E, i



212 S /A VA U I

(¢) Raz,yll XX, Y [ 85 H K
(d) &8 &8, Z At
() BEXZALEE Y 2 M 06,0 &k 316 8F = 7 &%

m

! L

() MBI RGHAEESRZES

20. BUBLF % Z WM, 1 e B A u ok A N IR

R RAT W W R MK
HRBBREE=1TRZIHRY)

% i3 = d 13 +
W e ii ﬁ‘f—. B | 18 ~ ELN
(Fi#%0) (¥ #550)

1 104 102
2 27 27
3 51 87
4 16 37
b 47 50
6 12 18
7 15 19
8 13 33
9 20 34
10 28 38
11 26 31
12 39 65
13 80 80
14 21 18
15 b6 67
16 9 19
17 17 28
18 22 17
19 38 46
20 41 44
21 14 33
22 53 34
23 14 42
24 8 30
25 17 10
26 17 ib
27 40 88
28 7 18
20 14 14
30 8 i0
B o# 874 1,184




45) &k 213

e e o el S et e e et it e 5~ %

(0) BRAE & 3R R IT Z 68 wi(Y) B 8 5 B (X) 2 He it 1|,

(b) k¢ kP E At |

() fEtiz, gyl XX,V ZWHEHER

d) kS RS,z .

(e) MMEXZAMALFGY 2 M@, ks HAEEZ T
5% B

f) BREREAHFRZES®

30. (kU T R A, J BT 0k ok AR R

BENEERRGEHRKA
(F—REBZHER)

. BERMER | BRRA
o R o -
1 9135t | $1.84
2 11.37 1.36
8 8.00 2.00
4 9.80 1.56
5 10.81 1.68
6 18.12 .98
7 18.00 .53
8 20,22 67
9 15.59 79
10 8.72 2.04
11 14.00 93

@ R T—BREZREBLEEHLE)REHE
B & (X) ~ w0 i% 8.
(b) — (/) [F] #f.



214 2 A L

——

8l. V20 ERLA AR B 2,8 3 i 2 8ok 3L 4 [
B &
(@) B LS T I 57 SO B it A0 () 4L ik 48 B &
) VHIES RO HEEEE
() kit
@ HEBEEZBRAFEMEHz,yH R XY H 28
&5 o &2 K.
(e) *k8, %S, Z i
(f) Rt Pk =2 & 5.

R UEBEBZHEARABHE REMEBR
(@) RE—HWHE DEXKAE B8 B8, 8 W%
HERBHBQO)
(& YA /2P J7 B0k B30 B B B B A s AR 2 B 0R A
2 2.
() MTFARAXEES,:

20 S(¥2) —aS(Y) - bE(XT)
4 N .

() T &2 2§ 5

_a=(¥Y )+ b3(XY ) — Ne,2
3(Y 2— Ne¢,?2 '

(e) BX UL 1 &% 21, S % #0928 B 1% 3% H 48 )b &2

T,



(a)

(®)

()

(d)

Ft & 215

o~ e, e e s

RE-—BHFRURATHAB BB R (X X
B H 2 @)
UERABTHERBEBEBEBAKXZBAFRIE
L

SHE AR BT S Bos 3w N R 3 TR
i = 2.

SHEHZEBEERES.

(e) T %2 X & &4 B 47 8

2
q"2=1—&_
Lo g

() L& o858, Kot WAL & R A(d)

() 48 It 8.

M UBBBIOZHER ARSI FEE REBBAERE
@ RE—HWHFBLULEHBEERS a%ﬁ(x),ﬁﬁ%

(5)

(c)

(@)
(e)

EEBEHZHWD).
VEABPTHRGMEERETFRERZBHHK
7 £ 3K
HAEARRGAK A 2 A8 06 R 3 R B PEE
Z *

sHE MG B 2 BB R E S,

BT 5L B 1R B,



216

A AN I

) UBABF M EEFE S, Ko,k R &R A

(d), (C) *ﬁ M %E.

3. LIEM 2 2z, MM AR PF ki
B B

(2)

®

(e}

)

(e)
H

AE-HBRUBROTHABRBBEH O MES
5% B ().
KERRARGFERBETEEBEE R ZBES
B, U MIE S L ¥ 8 ¥ — 3 A B B (Origin).
BT HAKXES,:

3= E P a5V~ bE(X'Y)
¥ N

T A v =

_ aZ(Y) + B XY)— Ne,?
(VY= No,?

RES, KRGS I BRXBEEART R E .
wt & B ok 2 B At

g

8. LBHMOZAMN ASBER ok HnEY%E.

()
(b)

REARBRN ZHEOREEBX) 2 85 B
R 2 A

() =k p 2 ffi, Blo 40 It 2.
Q) HE W LW 4 W XE v (P 8k 26 V), 4k p B + 30 (B) i 1



P~~~

]

&%

217

e

(e) ¥ W A 5 K Foot-rule 24 &, 3}t B iz {iff, 5 » 48 J &

(f) EREHEAEAREESE@maesv),{LBRE s, O K

87. B AL 2 4R B 3R, R 30 AR B 3 2.
GRAMTERURERBANER

A~ B R Ty H MR

Y—4 # |100-{200-[300-1402-1500-]600-}700-[800-[309-|1000-|1100-l1200-1300-1 , 400
7 % #1 | 200, 200 400} 500, G00| 700 800{ 900{1000| 1100 1200 1300| 1400| 1500{ fy
i 160 250 350 450 550 650] 750 850 9501,0501,150'1,2501,3501,450
[] R
12D (=]
SR 7
LRS|,
: v [ 7
s 28811 9
D v e
i
1 e o 2 1 3
% 2|8
 wle | 5] 2 7
1 O &
* 4|3 7
L B D
-
I 151 O 2 2
[~ T o8 B
3 |
s38/8| |°]° i
[Ta]
o 61 7
:? w| W
L) A
« 12| 4 7
L 8|8

1l2lslsli|1 1
S 1
2 onle 1 31 2 31 4 {14

i B[V |w|ow|=]|a|o|2]|m~ a ) )

B @)
&) ko Z .
(e) &Ky, B,y 2 fi.



218 oAk & X kG

@) He#m, Kok 2T &

38. VA M 2, ok AR B 48 B
(@) R 1E—H ik Bl
(&) Sk Jemy, Z M.
(c) RUBSAPHE R 2RI KR 4.
(@) kS, kpy: Z .
(e) 87, 1y, K Pys

89. BABE T T RN N o B 2 vk ok 2L Al AR B 2% B A .
%% AT BOSEAT O B MR 6K

A0 )W OH )i =%
RERB | e A | il | (A8R)
1 734 104 102
2 179 27 27
3 507 51 87
4 237 16 37
5 159 47 50
6 126 12 18
7 106 15 19
8 41 13 33
9 314 20 34
10 235 23 38
11 162 26 31
12 457 89 65
13 381 80 80
14 118 21 13
15 387 56 67
16 116 9 . 19
17 216 17 28
18 91 22 17
19 192 38 46
20 9258 41 44
21 238 L S 33
22 172 83 | 34
23 206 14 42
24 78 8 30
25 235 17 40
26 118 17 15
27 | 815 40 88
98 | 71 7 18
29 i 104 14 14
30 ] 72 8 10
B | 678 874 1,184




P - % 219

(%)
(¢)
(d)
(e)

RAOXD)RATHAEA B EMAXI M ok
30 2 48 B 4R B (e 7100 T20)-

R 4% A AR B R B r12as T1s2 B P23

H AR B P (093, 02419 Ta12)-

A 58 B 4R B (Bazes, Dig-)-

R AR B R B By

0 VUNBEZENBAEABHFEREVAE XM

.

(@)

(b)
(¢)
(d)
(o)

RUBABFERADNBEQARTHAR
(Xa), £ X (Xa) B 22 3535 B 4% (en sk Xu=at+buas Xatbina X
th Z &% B,

HEMT ZERRESn

B & M B 4R B Rias

RUX B X B HBE A REBEHFEX

BX i P B 0% Bk ok 4% A B 4R B



220 %

it & XK R

L. EAEFRIBWHESRK R

M
X" Xl’ _Xz,uu
N’ M, N2,-'-.
>
M
d
&

f, f'“ fz’on.

.

G,
Mﬁg

Gw

Hf

77%,11
. [))

l. L

N
Sz

A

LR El M2 2t % B ]
CHEAHY

THYE
%05 B 2B

% 2 4 W

& &EFHH

% W
MEBETSHRRZEN
% B ALK Y

A o

W I

B3

Jm E B E 8 K
HE 2

BB F s %

i B

F R

B bE—HMZRR
RET— M2 K
L B

RV



Ff &k

221

OB, N B B A O DLBOULE

R EFAZRBZM

L m
BrpBAINMNY

H 4% %

TRESS$
LBRESEE

@i ff 48 1 22 R B

T W4 6 ¥

M 5 6 %

2 ¥E W

BABE

AR

w4 i 2

3

AR AL B2 R B

K e b B B2 R B
AR BoZ A R
O 2
HEEFHUGSZER:
WA R 2 EESE S By
ZERFHK



222

RS KB RR

sk

g2 A

X

oy Hg, g,y oy
Bis Bz, Ka

p

q

fn

Do
D1y D2y Pgyress
pl, pu’ pnl’

& & B
EMAMBRPBZEZR B
BRT A #rE
1% #t B
BEMIKUE# 28 E
o 8 M 7B

1 o) 4

% W 2

18 %

REE
WIEH AR R SRR
B1fBR 2 B 3 Bz gk b 2

MREFH HZEE

HEBHZEUE

il B A A TR R
BLEMAXEEBHHREK
Bl & B2 B

T3 B R B B A
B 1R 45 B

e i 18

G 7R

#HEYE



D e

i) &k 223

Qo
q15 92, 93,

’ " "

2,9 sq »
L. R, L. B,,

Pon P’12s
C.R,C. Ry

n Yy

L oXNE
R

He 5¢ U Hi

4 ¢ U

4 Hi 0 3k
BB E®
FERIK
il
R iR B

y fH 48 B
LTRSS A
A8 B 0%
WELER

X YHEREPH B Z8FE

XS Y B R cEEE

XY HEFHPZRE

XY HERREPHRZHEPE
y—2 2 B &
ZERAREFH B o HEPE
ZY Rz BB E

y Bz 2 308 % 8

z Wy 2 W5 1% B

X Y®Baz3hHy

Y& XBafist 2 EiER



o AT

p R SHMERBEZHBUR

U REHHEZHBNRR

% REEEZXHER
7] 5% 2= % 2 | ¥

R., BEMERZHEYE

ct (Rl 5% 76 B

Toir = 2 Al BH R B

g S OE R Nk b AR AL A R

P BsmEmbRcfeBE HH2
" 5 |

q ENRRBREREELETZH
Z

¢? §--1 B o5 A8 B

Jo £y sy 48 Z R

Sy zy B2 R Y

C.C. A0 AT

Py yBEEBHZHBEHY

Pzy @ 3% B 8 8z A0 B4R

Ny y B E 8 %A Es

Ny @45 BBz A B K e

Oy YBEAEAN TS Emy 2 E@Hs

Cas THERET P P me 2 EEX



T12y
T12-3) T13-2

T2 34, T13-24

12 34..---- (n=1)3
Pygggeeeees n
O01.23. . ce0. "
S.08. -0 s
b12'34

P12

Rys.g n

FAN

A,‘j

FAVY

O'H, a’a., 0",-000

) &k 2925

ZEHBHBURYEY H 2 EmRmE
FAPHHAXTH YR 2 EHEE
HFATS 2B K47 ) 2

o IE 19 A1 3 M AR

17 7 2 B

HHAEZT 5

Xy 8, M B 2 AR B

— &% Hh AR B 6E B

= AR 4 AN B 4R B

n—1 & fi A0 B 1% B

n &% £5 A B4R

n & Z FE %

163~ =R %

i 38 G 4R B

B BRZFEHH

n f% Z M FR B

Al AR B4R B2 4T A K

AT EHEBITE I ZFIT
A} 53X (Minors)

A AT B) K g 2 1% 48 B (Cofactor)

2 3 W 1 5 A ) AR e 2 B R R

P.EM,P.Egz,P.Eﬂ"“ Z[i ﬁ %,f;ﬁ _'___: ﬁ?}, iﬁ’m BE‘] % ﬁk cssr

o 24 R



226 i A AV

WoEoEoE
£ I wikhBzREEM Ry’
2 i o 75 W 6L, y DA 0 5 HE AR 4B (v ) S S BLAE

z= Jo (ep§=.7) ) y=78270y0

£=2160 () i}:z.lsa) 0] y=.0991dy, &

0 1 2] 3V al. 5] 6| 7] 8] 9

8
Py

100000 | 99995 | 99980 | 99955 | 99920 | 99875 | 99820 | 99755 | 97685 | 99598
49501 199396 | 99283 | 89168 | 99025 | 98881 | 08728 | 99565 |{ 98393 | 68211
98020 {97819 | 97603 {97320 97161 | 96923 | 96676 | 96420 196156 { 95882
95600 95309 | 95010 | 94702 | 94387 | 94355 | 93723 | 93382 | 93024 | 92677
92312 191939 | 915568 | 91169 | 90774 | 90371 | 89961 | 8u543 | 89119 | 88638

88250 | 87805 ; £7353 | 86896 | 86432 | 85962 | 85488 | 85006 | 84519 | 84080
83527 | 83028 | 82514 | 82010 81481 | 80957 | 80109 | 79896 | 79359 | 77817
78270 | 7772177167 | 76610 ( 76048175484 | 74916 17431273769 72193
72615 |72033 | 7144870861 | 70272169681 | 65087 | 63493 | 67896 | 67268
66689 {66097 | 65494 | 64891 | 64287 | 63683 | 63077 [ 62472 | 61865 | 61269

COOeLD LLOPeS
LoD BN~

SO VRNOT WD DRADT; WO

60653 | 60047 | 59440 58834 | 58228 [ 57623 | 57017 | 56414 | 55810 55209
54697 | 54007 | 53409 | 52812 | 52214 } 51620 | 51027 | 50437 [ 49848 | 49260
43665 {48002 147511 146933146357 | 45783 | 45212 | 44644 | 440781 43516
42056 | 42399 1 4184541294 | 40747 | 40202 | 39661 | 39123 | 38569 | 58058
875631 | 37007 | 36487 | 86971 | 35459 | 34950 | 34443 | 83044 | 33447 | 32954

32465 | 31980 | 31500 | 31023 | 30550 | 30082 | 29618 | 29158 | 28702 | 28251
27804 | 27361 { 26923 | 26489 | 26039 | 25634 | 25213 | 24747 | 2438523478
23575 | 23176 | 22782122392 22008 | 21627 | 212561 | 20879 | 20511 | 20148
519790 119436 {19086 | 18741 | 18400} 18064 | 17732 | 17404 [ 17081 | 16762
16448 | 16137 | 15831 {15530 | 15232 | 14939 | 14650 | 14364 | 14083 | 13806

13534 | 13265 | 13000 | 12740 | 12483 | 12230 11981 | 11737 | 11496 | 11259
11025 | 10795 | 10570 | 10347 | 10129 | 09914 | 09702 | 09495 | 09240 | 03090
08892 108698 08507 | 08320 | 08136 | 07956 | 0777807604 | 07433 | 07265
07100 | 06939 | 06780 | 06624 | 06471 | 06321 | 06174 | 06229 | 05888 | 05750
05614 | 05481 | 05350 05222 | 05096 | 04973 | 04852 | 04734 | 04618 04505

04391104285 04179104074 03972|03873] 0377503680 | 03586 | 03494
03403 : 03317 | 03232 | 031 :8{ 03066 | 02086 | 02908 | 02331 | 0757 | 02:84
02612 1 02542 1 02474 | 02408 | 01343 | 02280 | 02218 | 62157 | 02098 02040
01984 101929 | 01876 | 01823 01772 | 01723| 056174 | 01627 | 01581 | 01536
01492 101449101408 : 01367 | 01328 | 01288| 01252 | 0121 | 01179 | 01145

01111 | 00819 | 00598 | 00432 | 00309 | 00219 | 00153 | 00176 {00973 | 00050

823?)4 00022 | 00015 | 00010 | 02006 | 00004 | 00003 | 00002 | 00001 | 00001
0

T IOMOMION  IONONION M e

bk 2% £% 4 i RUGG—Statistical Methods Applied to Education



P &k 227

EON T A R ACER P
c AoBEMEZL2EHESLE
g= o f) <§-= 8) 61 5 2 T F§ 2881 %% 4 5% 28-81%

o 00 [.01 |.02|.03).04|.05]06 |07 [08 09

0000 | 0010 | CO80 | 0120 | 0159 | 0199 | 6239 | 0279 | 0319 | 0359
0398 | 0438 | 0478 | 0517 | 0557 | 0596 | 0635 | 0675 | 0714 | 07563
0793 | 0832 | 0871 | 0910 | 0918 | 0987.| 1626 | 1064 | 1103 | 1141
1179 | 1217 | 1256 { 1293 | 1331 | 1368 | 1409 | 1443 | 1480 | 15617
1654 { 1591 | 1628 { 1664 | 1700 | 1730 | 1772 | 1808 | 1844 | 1879

1915 | 1950 | 1985 | 2019 | 2054'| 2088 | 2123 | 2167 | 2190 | 2224
2257 | 2201 | 2324 | 23567 | 2389 | 2422 | 2454 | 2483 | 2518 | 2549
2580 | 2612 | 2642 | 2673 | 2704 | 2734 | 2763 | 2794 | 2823 | 2852
2881 | 2910 | 2939 | 2967 | 2095 | 3023 | 3051 | 3078 | 3105 | 3133
8169 | 3186 | 3212 | 3238 | 3264 | 3289 | 3315 | 3340 | 8365 | 3389

3413 | 8438 | 3461 | 3485 | 8508 | 3531 | 2564 | 3677 | 3599 | 8621
3643 | 3665 | 2656 | 4718 | 8729 { 3749 | 3770 | 3790 | 3810 | 3830
3814 | 3869 | 3888 | 8907 | 3925 | 3944 | 3962 | 3980 | 2997 } 4015
4032 | 4049 | 4065 | 4083 | 4090 | 4115 | 4134 | 4147 | 4162 | 4177
4192 | 4207 | 4222 | 4226 | 4251 | 4265 | 4279 | 4292 | 4306 | 4319

4332 | 4345 | 4357 | 4370 | 4282 | 4204 | 4408 | 4418 | 4430 | 4441
4452 | 4463 | 4474 | 4485 | 4495 | 4505 | 4515 | 4525 | 4535 | 4545
4554 | 4564 | 4573 | 4582 | 4691 | 4599 | 4608 | 4616 | 4625 | 4633
4641 | 4649 | 4656 | 4664 | 4871 | 4678 | 4686 | 4693 | 4699 | 4706
4713 ] 4710 | 4725 | 4832 | 4788 | 4744 | 4750 | 4758 | 4762 | 4767

4773 | 4778 | 4783 | 4788 | 4793 | 4798 | 4803 | 4808 | 4812 | 4817
4821 | 4826 | 4830 | 4834 | 4838 | 4842 | 4846 | 4850 | 4854 | 4857
4861 | 4865 | 4868 { 4871 | 4875 | 4878 | 4831 | 48814 | 4887 | 4890
4893 | 4896 | 4848 | 4901 | 4904 | 4906 | 4909 | 4911 { 4913 | 4916
4918 | 4920 | 4922 | 4925 | 4927 | 4029 | 4931 | 4932 | 4934 | 4936

4938 | 4040 | 4941 | 4943 | 4945 | 4046 | 4948 | 4949 | 4951 | 4952
4953 | 4955 | 4956 | 4957 | 4959 | 4960 | 4961 | 4962 | 4963 | 4964
4965 | 4966 | 4067 | 4963 | 4969 | 4970 | 4971 | 4972 | 4973 | 4974
14974 | 4975 | 4976 | 4977 | 4977 | 4978 | 4079 | 4980 | 4980 | 4981
4981 | 4982 | 4983 | 4984 | 4984 | 4984 | 4985 | 4985 | 4986 | 4986

4986.500 | 4987 | 4987 | 4988 | 4988 | 4983 | 4989 | 4989 | 4989 | 4990
4990.300 | 4991 | 4991 | 4991 | 4992 | 4992 | 4992 | 4992 | 4993 | 4993
4993.129
4995.166
4996.631
4997.674

4998.409 4
4998.422 |
4999.277
4999.619
4999.683

4909.966
4999.997133 '

2

- OO0 990000
IO BWINHO DOIOO WO

WO

DO NBONINI B e

B 2N NN DRNGT

S LoD SIS0 SOCOCOLO Lo 0O PO

Mb 2 1% 48 8 RUGG—Statistical Methods Applied to Education



9228,

——

ey

# A A X KB

fﬁ I @ % R dh 43 7 55 ok 2=l () REE R (y)
= =0, zfo= z/o=0
B | o [ o | v (S | v [oha o |«
000 {0.0000/.8¢89] .015 [0.1130.3964] .090 10.2275.8887] .135 |0,3451.3769
001 lo0.0025.3989 .046 [0.1156,.3063f .091 }0.2301.3885] .136 |[0.3478/.8756
002 [0.0050.3080| .047 [0.1181.3u62] .092 |0.2327].3885] .137 |0.8505].3752
‘008 lo.0075.8089 048 |0.1206.3961] .093 |0,2353.8881] .138 |0.3531|.8748
001 |0.0100.3989) .049 [0.1231.8959] .094 |0.2378.3878 .139 |0.3558.5745
005 lo.0125'.3081 050 [0.12571.3058] .095 0.2404!.-’87& J40 |0.8585].3741
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009 |0.0226.3988] .054 [0,1358.8953 .099 |[0.2508.3 144 10.3692(.3727
o010 lo.0251).3088] .055 [0.1383.8051] .100 0.2533‘.386 145 |0.8719/.8723
011 |0.0276.3088] .056 |0.1408.3950] .101 0.2559.8851 .146 |0.3745!.3719
‘012 lo.0301|.2088] .057 [0/1434].3949] .102 J0.2525/.3858] 147 |0.3772/.8716
013 10.0326.3987] .058 l0.1459.3947] .103 [0.2611.3856] ,148 |0.8799.8712
014 |0.0351/.8057] .059 |0.1481.3948] .104 [0.2637,.88531 ,149 |0.3826/.3708
015 [0.0376.30870 .080 lo.1510.3944] .105 |0.2663.8850] .150 [0.3853].3704
016 [0.0401].3988] .06l 0,15351.3943 108 [0.2689.3818] ,151 [0.8880].83700
o17 lo.0426.30868 .062 l0.15°0.:941] .107 {0.2715.3345] .162 (0.3907].8696
018 10.0451.39 083 [0.1588.3940, .108 10.2741/.3842%F 163 10.8931.8692
019 0.0476‘.39 .064 |0.1611].8938] .109 |0.2767|.8840; .154 |0.3961].8688
.020 10.0502.3984 .065 0.1637|.8936] .110 10.2793.3 155 10.3989..8684
021 |0.0527.3984] .088 |0.1662.3935 .111 [0.2819.3834] .156 |0.4016.3680
022 0.0552.8983 .087 |o.1687.2933] .112 [0.2845.3831] 157 |0.4043].3676
023 [0.0577).3983 .068 |0.1713.3931] .113 0.2871.3828) 158 |0.4070}.3672
024 10.0602.3982] .06% |0.1738.8930] .114 0.2898".3825 159 0.4097|.3668
025 10.0627/.3982] .070 (0.1764].3928) .115 |0.2924.3823] 160 |0.4125/3664
026 |0.0652.3981] .071 ]0.1789.3926] .116 [0.2950.382 181 |0.4159.3660
027 |0.0677/.5080] .072 |0.1815.3024] (117 |0.2076.3817] (162 |0.4179].3656
.028 00’702“.3980 .073 10.1840.8922] .118 10.:002.8814] .183 [0.4207).5652
029 10.0728.8979] .074 10.18668.3921] .119 [0.3020.3811] .184 [0,4234).3647
.030 0.0753!.397 075 |0.1891].3919) .120 |0.3055|.3808] .165 |0.4261/.8643
.031 |0.0778.3977] .076 |0.1917(.3917] .121 |0:3081l.3804] .188 |0.4289).3639
.032 |0.0803.8977] .077 |0.i9 2|.3915] ,122 |0.3107.3801] .167 |0. 316{.3635
033 10.08:8.3976] .078 [0.19:8.3915 .123 |0.3134.3798] 168 [0.4344].3630
034 10,0853.3976] .079 |0.1993.3911 .124 |0.8160.8795) .169 |0.4372/.3628
.035 [0.0878.3074] .080 |0.2014l.3909] .125 0.3186!.3792 170 |0.4399].3621
036 10.0904.3973) .081 |0.2045[.2907| .125 [0.3218.8780 ,171 |0.4427).8617
.037 10.0929'.8972] .082 |0.2070.3905 .127 |0.3239.3786] .172 |0.4454/,3613
038 10.0954.3.71] .083 |0.2096/.7903] .128 [0.3266.8782| .17 |0.4482..3608
039 [0,0979,3970; .084 [0.2121.3901 120 |0.3292.8779] .174 |0.4510.3604
040 l0.1001.5085| .085 |o.2147.3899] .130 |0.3819.5776 .175 |0.4538.8599
041 10.1030 3968 .086 |0.2173{.8898] .131 [0.3345.5772] .176 |0.4585.3595
042 [0.1055.3967] 087 10.2199).3894] .132 0.8372.8769 177 [0.4593.3590
043 10.1080.3985) .088 |0.22°4 3302 133 |0.3398.3766 .178 |0.4621\.3585
044 0.1105,'39 089 0.2250;.3890 184 o.3425i.3762‘ 179 10.4649.3581
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180 |0.4677:.257¢] .230 |0.6128.3308] .280 |0.7722]. 0.9542..2531
181 10.4705.8571) 231 [0.6168.3300] .281 |0.7756(. 0.9581].2521
182 10.4733\.3567] 232 |0.6.89.5204 .282 0.7790). 0.9621].2511
183 |0.4761.3562] .233 [0.6219,.2288] 283 |0.7824. 0.9661).2502
184 10.4789.3557 284 10.6260.828: 284 0.7858| 0.9701).2492
185 10.48171.3552, 235 |0.6280 3u75] .285 {0.7892), 0.9741/.2482
185 |0.4845.7548] 236 [0.6311|.3269] .285 [0.792t, 0.9782.2473
187 10.4874.3518) .237 |0.6341|.3263] .287 [0.7961). 0.9822.2463
183 10.4902.3535 .238 |0.6372.32560 .288 [0.799%). 0.9863).2453
189 0.4930.3533 230 |0.6403.5250 .280 |0.80801.2890 0.9904).2443
190 '0.4950.3528] .240 10.6438.3244] .290 [0.8064 0.9945',2433
191 0.4987.8523 .241 |0.6464.32371 .291 |0.809¢ 0.9986.2423
192 |0.5015.3518] 242 |0.6495(3231] .292 |0.8134 1.0027|.2413
193 10.50441.3515] .243 10.6526.7224] .293 |0.8169 1.0069.240 3
194 0.5072.3508) .244 [0.6557.3218] .294 |0.8204 1.0110.2593
195 ;0.5101!.350? 245 10.6588.32111 .205 (0.8239 1.0152.2383
J196 0.5129.3498] .246 [0.6620,3204] .296 [0.8274 1.0194.2373
197 |0.5158.2493| .247 10.6651/3198] .297 [0.8310 1.0237].2362
198 0.5187.3487 248 06682, 191 .208 0.83%h 1.0279,.2352
199 052153187 240 10.6718.8184 .200 10.8331 1.0322/,2342
200 |0.5244.8477; .250 0.6745 3178 .300 |0.8416), 1.0384|,2832
201 10.5273.3472, .251 (0.6776/.3171] .301 |0.8452].2791 1.0407|.2321
202 10.5302.8466 .252 |0.6808.3164! .302 [0.8488 1.0450,.2311
203 |0.5320.3461] .253 [0.6840.3167| .303 |0.8524].2774 1.0494.2300
204 0.6359".3156 254 0.6871{.3151 .304 |0.8560,.27¢6 1.0537).2290
205 0.5388..3450‘ .255 -0.6903.3144] .305 [0.8596]. 1.0581/.2279
206 [0.5117.8445) .26 0.6935.3137 .306 (0.8633], 1.0625/.2269
207 [0.5446.3440) .257 0.6967/.3130] .307 [0.86691, 1.0669.2268
208 0.5476}.343 258 '0.6999.3123] .308 [0.8705 2731 1.0714!.2247
200 0.5505,.3429] 259 0 70311.3116 .309 '0.8742|,2722 1.0758.2237
210 -0.5534!.3423' 260 10.7063,3109; .310 |0.8779. 1.0803.222
211 10.5563(3417| .261 ,0.7095.3102, .311 10.8816; 1.0818.2215
212 |0.5592.3412, .262 [0.7128.3095/ .312 |0.8853]. 1.0893.2201
213 |0.5622.3406] .263 0.7160.3087) .813 |0.8890), . 1.0939.2193
214 |0.6851.3401] .264 |0.7192.3080] .314 [0.8927|.2678] . 1.0985/.2182
215 |0.5681).3395 .265 |0.7225.3073 .315 0.8965,2669, .365 {1.1031.2171
216 10.5710/.33591 .266 10.7207|.8066) .318 10.9002.2660; .366 |1.1077).2160
217 10.5740:.3384] .267 |0.7290.3058 : 867 (1.1128.2149
218 |0.5769/.3578] .268 0.7323 3051 368 1.1170/.2138
219 [0.5799).3372] .269 |0.7356.304: 369 [1.121.[.2127
220 1058283366 .270 [0.7388.303 370 |1.1264].2115
221 10.5858l,23600 .271 |0.7421).302¢ 871 {1.1811/.2104
222 10.5888.3354| .272 |0.7454|.3022 372 |1.1359,.2093
223 l0.6018.3349, .273 0.7488!.301 373 [1.1407).2081
221 |0.5948(.3345 .274 ]0.7521|.8007 374 1.1455!.2070
225 10597833371 .275 10.7554.2999 376 |1.1503!,205))
226 0.6008/.3331] .276 0.75882992 376 |1. 5522047
227 |0.6038/.3395 277 |0.7621| 2984, 377 |1.1601].2035
228 10.6068/’3319{ 278 (07655 2976] 378 (116502024
229 0.6098,.3313; .279 |0.7688|,2069; 379 [1.1700,2012
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Hafr=V %fa v tc/o=0 zjo | y mé%éo ofx y
380 11.1750.2000 .420 }1.4051|.1487] .460 [1,7507/.0862
381 |1,1800,.198 421 1141181473 .461 |[1.7624).0844
882 [1.1850..1977] .422 11.4187.1458 462 [1.7741.0828
383 (1.1901i.1u6sl 428 11.4255.1444] 463 [1.7866.6809
384 11.1952.195:] .424 |1.4325.1.30] .464 [1.7991].0791

385 1.2004[.1941] 425 |1.4395.1418 .465 (1.81 191.0773
386 [1.205-|.1929] .426 ]1.4466.1401] .466 |[1.8250.0755
387 |1.2107|.1917 427 1.4538.1387| .467 |1.8 84.0738
.388 |1.2160; 1905 ,428 11.4611).1372} .468 1.8522!.\ 718
389 (1.22120.189:] .429 11.4684.1357( .469 [1.2663.0699

300 11.2265.1880¢ 430 11.4758,13481 470 1.8808!.0680
391 {1.2319.1858 431 [1,.833.132 471 1.8957i.06f52
392 [1.2872(.1856] -432 [1.4909.1313 .472 [1.9110.0643
393 [1.2426/.1843 .433 |1.4985.1298] .473 |1.9268.0623
304 |1.2481}.1831) .43%4 [1.5063..1285 .474 [1.9431.0604

805 {1.2536.1818 435 |1.5141/.1268) .476 |1,9600,05685
896 11.25911.1808 436 (1.5:20,.12563] 476 |1.9774.0565
897 |1.2616..1793 437 |[1.53v1).1237 .477 |1.9954.0545
398 [1.2702(.1780] .438 |1.5382.1222( .478 [2.0141.0525
399 11.2759/.1768] .439 |1.5464.1207] .479 {2,0335.0505

400 [1.2316/.1765 .440 1'5548l'1191 480 2.0537{.0484
401 1.2873.1742) 441 |1.5652.1176] .481 |2.0749,.0164
402 11.2730.1729 442 1.57181.1160 482 12.0969 0443
403 [1.2988.17161 443 [1.5805.1144; .483 |2.1201\.0422

404 |1.3047].17034 414 [1.5893.1128] .484 [2.1444.0400

405 (1.8106.1690{ .445 1.5982!.1112 485 12.17011.0379
.06 11.8165,.1677| 446 (1.6072.1006] .486 |2.1973.0357
407 |1.3225.1664] .447 1.6161].1080 A87 12,2262.033b
.403 {1.3283l.1651] .448 (1.6258.1084] .488 |2.2571.0312

409 [1.3346.1637] .449 (1.6352.1048] .48 {2.2904.0290

410 (131081624 450 |1.6449.1081] 400 |[2.3268.0267
A1 (1346916100 451 |[1.6546.10150 491 |2.3656.0243
412 (11353271507 452 |1.6646.0998 .492 |2.4089.0219

413 |1.3595.1588 .43 |1.6747/.098% .493 )2.4573.0195

:414 1,36:8.157¢4 .154 |1.6849.0065] .494 {2.5121).0170

4156 ]1.37221.155 455 1.6954/.0948] .495 |2.5758.014b
416 (1.3787{.1512) 456 [1.7060.0931] .496 2.6521'.0118
A17 11.8-52.15291 457 (1.7169.0914] .497 |2..478.0091
418 11.3917].1515 .458 [1.7279.0897] .498 [2,8782.0063
419 |1.3984.1501] 4590 |1.7392.08791 .499 |[3.0902.0031
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—oain [T _ 6xD?
r=2sin (fé—p) p—-l————N(NZ_I)

] r P r P r P r
.01 0105 26 L2714 b1 5277 76 7750
02 0209 27 - 2818 52 .5378 a1 1847
03 0314 28 2922 53 5479 78 7943
04 0419 .29 .3025 54 5580 79 .8039
05 0524 30 .3129 55 .5680 80 8135
06 .0628 31 3232 56 5781 81 .8230
07 .0733 .32 3335 57 .5881 82 832
08 0833 33 .3439 58 5981 83 8421
09 0942 34 3542 59,6081 84 8516
10 L1047 35  .3645 60 6180 85 8610
A1 1151 36 .3748 61 6280 .86 .8705
A2 1256 .37 .3850 .82  .6379 .87  .8799
a3 1360 38 .3935 63  .6478 88 8893
4 1465 B9 .4056 64 6377 89 8086
15 1569 40 4158 685  .6676 90 .9080
16 1674 41 4261 66 6175 91 9173
A7 778 42 4363 67  .6873 92 9269
18 .1882 43 4465 68  .6971 03 9859
19 1986 A1 4567 69 .7069 94 9451
20  .2091 45 4669 70 7167 95 9543
21 2195 A6 47T g1 7265 96 9635
22 2299 47 4872 a2 7368 97 978
23 2403 48 4973 a3 7460 98 4818
24 2507 49 5075 74 7557 99 9009
25  .2611 30 5176 a5 7654 - 1.00 1.0000
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£VI iRZflikri
r=2cos—= (1—R) —1 R=1- 539
3 ! CNE-1

R r R r R r R r
.00 .000 26 .429 51 742 76 937
.01 .018 27 444 52 753 a7 942
.02 036 28 ./58 .53 763 78 947
.03 .054 29 472 .54 772 79 T .952
.04 o .30 .486 .55 782 .80 .956
.05 089 .31 500 .56 791 .81 .961
.06 107 .32 514 .57 .801 .82 965
07 1 33 .528 58 .810 83 .968
.08 141 .34 541 .59 818 .84 .972
.09 .158 .35 554 .60 827 85 975
.10 176 .36 .567 .61 .836 .86 979
.11 192 .37 .580 .62 844 .87 .981
a2 209 38 .598 63 82 | 88  .9s4
13 .226 .39 .606 .64 860 .89 .987
14 242 40 618 65 .867 90  .989
15 .259 41 630 .68 .875 91 .991
16 275 A2 642 .67 .882 92 993
17 291 .43 654 .68 .889 .93 .995
.18 307 44 .666 .69 .896 94 .996
19 .323 A5 .677 .70 .902 95 .997
.20 338 .46 .689 71 .908 96 998
21 354 A7 700 72 915 97 999
22 .369 48 11 73 921 98 .9996
.23 .384 49 721 74 926 .99 .9999
21 .399 .50 32 a5 .932 1.00  1.0000
25 A4 ‘ :
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o e

U r U r U r u r
.00 1.0000 A3 9174 .26 .6848 .38 .3682
.01 9996 14 .9044 27 6615 .39 .3387
.02 .9982 15 .8905 .28 6375 .40 .308Y
.03 9958 .16 8757 .29 6122 41 2188
.04 9924 A7 860 .30 6877 42 2483
.05 .9880 18 .8439 - .31 H620 .43 .2180
.06 9826 A9 8268 .32 .5358 44 .1873
07 9762 .20 .8089 .33 5091 .45 1564
.08 .9688 21 7902 .34 .4819 .46 1253
.09 9604 22 7707 .39 4542 A7 0941
.10 9510 23 7604 .36 4260 .48 .0628
A1 9407 .24 7293 37 .3973 49 .0314
A2 9295 25 7074 .60 0000
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