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#4.23.

#£4.23. [E ] ERANOERER LALOR

CHRBAD
1.4+ 6.8 10. 8B 16. 8 19. %8
2. 85 7. 548 12. W% 16. 91y
3] 8.8% 13. 82 18.#1%
4. AR 9.ME 13.484 19. %%
5. {H[H] 10. 15. Rk 19. {5}
[EH#L]
1. AM 6. %58 11. 5§ 16. %938
2.8 7488 12, {# 16. X%
3.78E 7.0E 13. ¥l 18.5014%
4.8 9. 8% 4.8 18. 8|

5.fHE 10. 484 15. Holg 20.5% 12

(EHEER]
1.B8%% 6. LR 11.184% 16. K3k
2. AT 7. [ 11.8% 17.980%
3.8 8. 13. BfH 17. 9688
4. (R 9.5 14. BBk 19. 74142
5.4 9. 5K 15. 88 19. AB{
CFNMBEZ ]
1. Al 6. E# 11. Bk 16. 24
2.8 7.5 11. {848 16.3 %
3.3 8. 11.%24& 18.HB)
1.R0 9.2 14. K% 18.4E

5.8 10.#5E 14. 5% 20. X%

CAFER]
1. A 6. 35 11. g 16. #u%k 20. B
2. fERi 7. 5048 1. 88 16.RB1E 20. {5
3. 24 7. g 11.3¢% 18. 88 20. B
4. K 9.81% 14. 7% 18. @
5. % 9.8 14. 248 20. B
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#4.25. [/pH] B 358N H

[(HmL T3]

1. &¥ 6. Bfti 10.
1. #h 6. |8 10.
3. LR 6. fliih 10.
3. 8 6. BH 10.
3. &3 10. %X 10.
[BDLTWAE]

1. M 3. B 3.
1. T 3. AN 3.
3. B 3. Eiah 3.
3. &5 3.3 3.
3. gt 3. & 3.

LEd (15 vF) OLEFNE]

1. & 6. BR 10.
2. FE 7. - 12.
3. &% 8. B 13.
3. rhig 8. LM 14.
3. XH 10. fBfE 15.

g (3 vF) oM 0FE]

AR

1. T8 6. By 11.
2. @ 7. #% 12.
3. &t 8. K 13.
4. TUHE 9. AR 14.
5. 8% 10. W& 15.

s
e
b=}
HE
k¥

W
it
RAY
BRI
ety

X
LI
N
BNl
A

i
KR
Bl
AR
5

10. 2

15. HE
15. B4
15. L
15. fifn

16. Alh
17. ER
18. #pAH
19. &®E
20. #t3¢
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#4.27.

#4.27. [/ SERICET D [FRMEE ] oMrttokE
IR ERER -

(1) M@s ] & T#10 )

(JER) (s
! ¥ 14 ] | ¥ 1 |
o | x 1| 3 Il o + x | &
B o | 462 | 109 | 571 B o |42.81! 118.2 | 571
A x | 270 | 82 | 352 H ox 1219.2 72.81 352
#1732 1191 1 923 3 l 732 1191 | 923

X "2={(462-452.8)"2 /452.8} + {(109-118.2)°2 /118.2}
+ {(270-279.2)°2 /279.2} + {( 82- 72.8)°2 / 72.8} = 2.37

X2 (H 4 %) Hiti= 2.37

(2) rmst ) & TR

(%) (HAFE)
| & H I ] &R ]
Il o } x | B o | x | @t
B o | 262 | 309 | 571 B o | 208.5 | 362 | 571
A x 175 | 277 | 352 A x | 128.5 | 223 l 352
#F 1337 1586 1 923 Eia | 337 | 58 | 923
X "2=1{(262-208.5)"2 /208.5} + {{(309-362.5)"2 /362.5}
+ {( 75-128.5)"2 /128.5} + {(277-223.5)"2 /223.5} = 56.70
X2 (A4 %) ¥l &= 56.70
(3) ThB&AS & TIRM ]
(WER) (#1E)
] #F I ! F Nl i
o + x | & o + x + &
B o 1272 1299 | 571 B o 1213.41! 357.6 | 571
H x + 13 12719 | 352 H x |1316|2204| 352
] | | l

W
-+

923 345 1578 l 923

X 2={(272-213.4)"2 /213.4} + {(299-357.6)"2 /357.6}
+ {( 73-131.6)"2 /131.6} + {(279-220.4)"2 /220.4} = 67.37

X 2(h4_%) B3l BE= 67.37
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(4) TERA L & TX%E]

(BEs) (%)
[ A # [ I P |
o | x | @t Il o | x | &F
B o | 318 } 2563 | 571 B o 1282.11]288.9! 571
A x 1138 | 214 | 352 A x 1173.91 178.1 1 352
i 1456 | 467 | 923 H 1456 | 467 | 923

X"2={(318-282.1)"2 /282.1} + {(253-288.9)"2 /288.9}
+ {(138-173.9)°2 /173.9} + {(214-178.1)°2 /178.1} = 23.68

X"2(H 4 %) HilB= 23.68

G I®A] & THH]

(W) (HrsfE)
[ & K [ [ & B |
Il o } x | § Il o | x | #
W o 1308 424 | 732 ¥ o | 267.31464.71 732
A x | 29 1162 | 19 A ox | 69.71121.3 1 191
#H 1337 1586 | 923 i 1337 158 | 923
X *2=1{(308-267.3)"2 /267.3} + {(424-464.7)*2 /464.7}
+ {( 29- 69.7)°2 / 69.7} + {(162-121.3)"2 /121.3} = 47.18
X2 (HhA8) HitR= 47.18
(6) T & TN
(FE%) (BAfe)
{ F I | * N |
o | x | # l o | x | &
¥ o 1306 1426 | 732 W o |273.61458.41 732
HF ox | 39 1152 | 191 H ox | 71.41119.6 1 191
3 1345 1578 | 923 3 1345 | 578 | 923

X"2={(306-273.6)"2 /273.6} + {(426-458.4)"2 /458.4}
+ {( 39- 71.4)°2 / 71.4} + {(152-119.6)*2 /119.6} = 29.60

X2 (H4 %) BitR= 29.60
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(7) THA ] & TR%]

(FE®) ()
| X s | | A % !
Il o | x | & l o | x | #
¥ o | 378 |r354 I 732 ¥ o | 361.6 1 370.4 | 732
H ox | 78 1113 | 191 13 x | 94.41 96.61 191
it | 456 | 467 | 923 3 1456 | 467 | 923

X"2=1{(378-361.6)"2 /361.6} + {(354-370.4)"2 /370.4}
+ {( 78- 94.4)°2 / 94.4) + {(113- 96.6)°2 / 96.6} = 7.10

X2 (74 _%R) Hidt&= 7.10

(8) F&EHE] & 38

(Fa®) ()

I * N [ [ 0 [

l o | x | & Il o | x | 3
& o 1213 124 | 337 &£ o 1126.01 211.0 | 337
B ox 1132 1454 | 586 B o x |219.01 367.0 | 586

it 1345 1578 | 923 3 1345 | 578 | 923
X*2={(213-126.0)*2 /126.0} + {(124-211.0)"2 /211.0}
+ {(132-219.0) "2 /219.0} + {(454-367.0)"2 /367.0} = 151.13
X*2(H41 R) HirE&= 151.13
Q) TARE] & Tk
(Fe) (JnskiE)

| X % | | A ¥ !

i o | x | # | o I x | #
Eolzss t 82 | 337 3201165.5117051337
B x 1201 138 | 58 Hx!289512965!586

%‘flsﬁ | 467 | 923 3 1 456 1467 | 923

X *2={(255-166.5)"2 /166.5} + {( 82-170.5)"2 /170.5}
+ {(201-289.5)"2 /289.5} + {(385-296.5)"2 /296.5} = 146.45

X2 (hA4 %) i &= 146.45
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(10) M#FM T & TA% ]

(BE8) (So1454)
| A % | | A% |
o 1 x 1 3 o | x | 3
% o 1246 | 99 | 345 % o | 170.4 1 174.6 | 345
JI x 1210 1368 | 578 JI x 1285.6 1 292.4 | 578
i 1 456 ) 467 | 923 il 1456 | 467 | 923

X"2=1{(246-170.4)"2 /170.4} + {( 99-174.6)"2 /174.6}
+ {(210-285.6)"2 /285.6} + {(368-292.4)°2 /292.4} = 105.83

X*2 (h4 %) Hil &= 105.83
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%£4.28. [/pH] F— 5D Piotrowski# =TIk A3 -~ HERBRLER -

Word=RELRL b B
BPRPEREUT4HETERL 26

CARmRt]

) FHE n Year
i 18894 1 1889
XShO 18914 2 1891
¥ g 190948
4 - LZZ2T7UZA 19094 3 1909
g 191048
W 191048 4 1910
=% 191148
R’ 19114 5 1911
PDOEIIC 191242 6 1912
pe i — i 191348 7 1913
RHEA 19144 8 1914
LA R 191548
BRO—4 191546 9 1915
A 19164¢
Bl 191642 10 1916
= 0.4

n= 10
Sur(tix*2)= 8694
Sum(ti)= 280
(Sum(ti))*x2= 78400
Sus{yi)= 1.9001
Sum(ti*yi)= -56.0520
Ln(a)= 3.7722

a= 43.4746
(-k)= -0.1279

Words t{Year-1880) p(word/1847) v(Ln(0.4/p-1)) tixyi p’ pp’ p-M  (p-p')*¥x2  (p-M)*x2
57 9 0.0309 2.4817 22.3352 0.0271 0.0037 -0.1637 0.0000 0.0268
63 11 0.0341 2.3728 26.1004 0.0344 -0.0002 -0.1605 0.0000 0.0258

233 29 0.1262 0.7751 22.4780 0.1938 -0.0676 -0.0684 0.0046 0.0047
385 30 0.2084 -0.0845 -2.5353 0.2066 0.0019 0.0139 0.0000 0.0002
437 31 0.2366 ~0.3702 -11.4752 0.2193 0.0173 0.0420 0.0003 0.0018
449 32 0.2431 -0.4378 -14.0106 0.2319 0.0112 0.0485 0.0001 0.0024
462 33 0.2501 -0.5123 -16.9049 (0.2442 0.0059 0.0555 0.0000 0.0031
468 34 0.2534 -0.5471 -18.6010 0.2562 -0.0028 0.0588 0.0000 0.0035
469 35 0.2539 -0.5529 -19.3523 0.2678 -0.0138 0.0593 0.0002 0.0035
571 36 0.3091 ~1.2246 -44.0862 0.2788 0.0303 0.1146 0.0009 0.0131

M(Av of p)= 0.1946

Sum((p-p’)*¥2)= 0.0062

Sum( (p-M)**2)= 0.0847

R*2- 0.9272

A4
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(RE®RA]

e % #H4E  n Year Words t(Year-1900) p{word/1847) y(Ln(0.4/p-1)) tikyi p' pp’ p-M  (pp)xx2 (p-M)*x2
f g 19054E

BRI THS 190548

AT 19054 1 1905 463 5 0.2507 -0.5181 -2.5903 0.2480 0.0027 -0.0848 0.0000 0.0072
Hiobe A 190648

=¥ 190648 2 1906 528 6 0.2859 -0.9182 -5.5091 0.2776 0.0083 -0.0496 0.0001 0.0025
EBAE 19074 3 1907 572 7 0.3097 -1.2323 -8.6264 0.3036 0.0061 -0.0258 0.0000 0.0007
ZPUER 190842 4 1908 600 8 0.3249 -1.4639 -11.7112 0.3256 -0.0008 -0.0106 0.0000 0.0001
b o 190948 5 1909 639 9 0.3460 -1.8567 ~-16.7106 0.3435 0.0024 0.0105 0.0000 0.0001
| 191048 6 1910 655 10 0.3546 -2.0562 -20.5620 0.3577 -0.0031 0.0191 0.0000 0.0004
Gz B 19124

TA 191248 7 1912 638 12 0.3725 -2.6059 -31.2707 0.3769 -0.0044 0.0370 0.0000 0.0014
ZZ 19144F 8 1914 700 14 0.3790 -2.8927 -40.4972 0.3877 -0.0087 0.0435 0.0001 0.0019
o ¥ 191648 9 1916 732 16 0.3963 -4.6789 -74.8617 0.3935 0.0028 0.0608 0.0000 0.0037
c= 0.4

n= 9

Sum{ti*x2)= 951

Sum(ti)= 87

(Sum{ti))*x2= 7569

Sum(yi)= -18.2228

Sum(tixyi)- -212.3393

Ln{a)= 1.1552 M(Av of p)= 0.3355

a= 3.1745 Sum((p-p’)%*2)= 0.0002

(-k)= -0.3290 Sum( (p-M)*x2)= 0.0179

R"2= 0.9870

‘8T V¥
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(EEER]

fEf 4 #MH4E n Year Words t(Year-1900) p(word/1847) y(Ln(0.2/p-1)) tixyi p' pp’ p-M (p-p')¥x2  (p-M)*x2
WmEET 191048 1 1910 7 10 0.0038 3.9468 39.4684 0.0591 -0.0553 -0.1167 0.0031 0.0136
- e H 191142 2 1911 106 11 0.0574 0.9102 10.0126 0.0646 -0.0072 -0.0631 0.0001 0.0040
ROFEFLWE 19124
KEES 19124
E#R 19124
MR ME 191246 3 1912 172 12 0.0931 0.1377 1.6529 0.0704  0.0227 -0.0274 0.0005 0.0008
WOWR 191342 4 1913 183 13 0.0991 0.0184 0.2393 0.0764 0.0227 -0.0215 0.0005 0.0005
BoBZT 19174
Oii] i 19174
b1y 191748 5 1917 216 17 0.1169 ~0.3422 -5.8179 0.1018  0.0151 -0.0036 0.0002 0.0000
Y- 19184
+—HA=ZH4B0%E 19184 6 1918 217 18 0.1175 -0.3534 -6.3610 0.1083  0.0092 -0.0031 0.0001 0.0000
/MY D pER 19204
s 19204 7 1920 20 0.1207 -0.4208 -8.4166 0.1209 -0.0002  0.0002 0.0000 0.0000
R ITE 19214 8 1921 21 0.1754 -1.9652  -41.2699 0.1270 0.0484  0.0549 0.0023 0.0030
HIESIERT - 192642 9 1926 327 26 0.1770 -2.0428 -53.1131 0.1537 0.0233  0.0565 0.0005 0.0032
BT 192742 10 1927 337 27 0.1825 -2.3419  -63.2320 0.1581 0.0243  0.0619 0.0006 0.0038
Ko 19464 11 1946 337 46 0.1825 -2.3419 -107.7285 0.1956 -0.0131  0.0619 0.0002 0.0038
c= 0.2
n= 11
Sum(ti*x2)= 5509
Sum(ti)= 221
(Sum(ti))*x2= 48841
Sua(yi)= -4.7951
Sum(tixyi)= -234.5658
Ln(a)= 2.1622 M{Av of p)= 0.1205
a= 8.6899 Sua((p—p’)**2)= 0.0081
(k)= ~0.1293 Sum( (p-W)*%2)=- 0.0327

R"2= 0.7522

TV



Loz

YEf4 FIH4E  n
L 19154 1
- 3 19164
ES 191648
Fh 19164 2
PR1E =Bk 19178 3
%D % 191848
MR 191848
BHADFE 19184
g5 19184 4
B 19194 5
mus 19204
B 19204¢
et -3 19204 6
. Bos 19224¢
B royz 19224 7
e 19234 8
B eMBEwmO%E 19254
B moury 19254 9
w WA 19264 10
=33 1) 19274
, FE 192742
B 192748
EERD—4& 192748
L 19274 11
c= 0.2
n= 11
Sum(ti*x2)-= 4898
Sum(ti)= 228
(Sum(ti))sx2= 51984
Sua(yi)= -3.7445
Sum(tixyi)= ~123.3099
Ln(a)= 5.1605
a= 174.2560
(k)= —-0.2654

1915

1916
1817

1918

1919

1920

1922
1923

1925
1926

1927

Year Words t(Year-1900) p(word/1847) y(Ln(0.2/p-1)) tixyi p' p-p’ p-M (pp')xx2  (p-M)xx2
28 15 0.0152 2.5009 37.5128 0.0470 -0.0319 -0.1005 0.0010 0.0101
120 16 0.0650 0.7316 11.7051 0.0572 0.0077 -0.0506 0.0001 0.0026
165 17 0.0893 0.2141 3.6403 0.0687 0.0207 -0.0263 0.0004 0.0007
210 18 0.1137 -0.2757 -4,9624 0.0811 0.0326 -0.0019 0.0011 0.0000
216 19 0.1169 -0.3422 ~-6.5024 0.0941 0.0228 0.0013 0.0005 0.0000
235 20 0.1272 -0.55838 -11.1753 0.1074 0.0199 0.0116 0.0004 0.0001
240 22 0.1299 -0.6177 -13.5901 0.1327 -0.0027 0.0143 0.0000 0.0002
244 23 0.1321 -0.6657 -15.3102 0.1440 -0.0119 0.0165 0.0001 0.0003
272 25 0.1473 -1.0270 -25.6744 0.1627 -0.0155 0.0316 0.0002 0.0010
274 26 0.1483 -1.0550 -27.4313 0.1701 -0.0218 0.0327 0.0005 0.0011
345 27 0.1868 ~-2.6490 -71.5220 0.1763 0.0105 0.0712 0.0001 0.0051

M(Av of p)= 0.1156
Sum((p—p')*2)= 0.0045
Sun{ (p-¥)**2)- 0.0211
R"2- 0.7888

8TV
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CA=i#]

YEd 4 HE4%E  n Year Words t(Year-1900) p(word/1847) y(Ln(0.3/p-1)) tixyi p’ pp’ M (pp')ex2  (p-N)xx2
B 19334
ARE 19334
P2k 19334 1 1933 97 33 0.0525 1.5502 51.1563 0.1013 -0.0487 -0.1136 0.0024 0.0129
3 19344¢
BRETE 193448
UL 19344¢
gREOHEL ST 19344
OPRRY 19344 2 1934 231 K71 0.1251 0.3355 11.4085 (.1108  0.0142 -0.0411 0.0002 0.0017
AR 19354¢
By 193548
*® 19354
Hito# 19354
b =N 193548
HR-H24 2 19354¢ 3 1935 286 35 0.1548 -0.0646 -2.2621 0.1208 0.0341 -0.0113 0.0012 0.0001
Bk 19364
BH{ HHEE 19364 4 1936 298 36 0.1613 -0.1515 -5.4549 0.1310 0.0304 -0.0048 0.0009 0.0000
ERER 19394 5 1939 303 39 0.1640 -0.1879 -7.3274 0.1623  0.0017 -0.0021 0.0000 0.0000
EFhAoz 19404 6 1940 311 40 0.1684 -0.2463 -9.8528 0.1727 -0.0043  0.0022 0.0000 0.0000
AR 19434 7 1943 374 43 0.2025 -0.7307 -31.4220 0.2020 0.0005  0.0363 0.0000 0.0013
veavog 19474¢
Fot ) 19474 8 1947 406 47 0.2198 -1.0085 -47.3979 0.2349 -0.0151  0.0537 0.0002 0.0029
) 19484¢
NG S 19484 9 1948 456 48 0.2469 -1.5365  -73.7523 0.2417 0.0052  0.0807 0.0000 0.0065
c= 0.3
n= 9
Sum{tixx2)= 14249
Sum(ti)= 355
(Sum(ti))*s2= 126025
Sum{yi)= -2.0403
Sum(ti*yi)= -114.9045
Ln(a)= 5.2881 M(Av of p)= 0.1662
a= 197.9577 Sum((p—p’)x2)= 0.0049
(k)= -0.1398 Sum((p-M)*+2)- 0.0255
R"2= 0.8063

"8V E
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