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1. BBLHF (24% > 548 4%)

1-1. Law of the large numbers

1-2. Central limit theorem

1-3. degree of freedom in statistics

1-4. P value of the hypothesis test

1-5. power (in the context of the hypothesis test)

1-6. random sampling

2. WwRARABRBFLOEFTRARHAIFBEERAULRRTALE  FRRoAAA 2 %44

( systematic sampling ) ~ 8 2£ 4k 4% (cluster sampling ) ~ 4 /& 44 #% (stratified sampling ) % 3&4E F X34 & 2,000
AR ? (12%)
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4-1. HMP AT ? (4%)
4-2. M f(X=3|Y=2) A4 ? (4%)
4-3. 3% P E(Y) » VAR(Y) & 17 ? (4%)
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LERK | REATHE | ResHEE
1 54 57
2 62 58
3 50 53
4 52 50
5 57 5
6 70 63
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TABLE Il (cont.)  Areas under the standard normal curve

Second decimal place in z

7 000 001 002 003 004 005 006 007 008 009

0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 (.5753
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
04 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879

0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 (.7852
0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389

1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
1.2 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
it 0.9032 0.9049 0.9066 0.9082 0.9099 09115 0.9131 09147 09162 0.9177
14 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319

15 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.944]
1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545
il 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633
1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
1.9 09713 09719 0.9726 0.9732 0.9738 0.9744 0.9750 09756 0.9761 0.9767

2.0 0.9772 0.9778 09783 0.9788 09793 0.9798 0.9803 09808 0.9812 0.9817
2l 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857
2.2 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890
2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916
24 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936

2y 0.9938 0.9940 0.9941 0.9943 0.9945 09946 0.9948 0.9949 0.9951 0.9952
2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964
2.7 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974
2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.998]
P 0.9981 0.9982 (.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986

3.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990
3.1 0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993
i 0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995 0.9995
23 0.9995 0.9995 0.9995 0.9996 0.9996 09996 0.9996 0.9996 0.9996 0.9997
34 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9998

- o 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998
3.6 0.9998 0.9998 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999
37 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999
3.8 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 (.9999
3.9 1.0000

Aauun 4 Aued

" For z = 3.90, the areas are 1.0000 to four decimal places.
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TABLE 1V Values of ty

df toao to.os to.025 to.o1 to.005 df
/ 3.078 6.314 12,706 31.821 63.657 {
2 1.886 2.920 4,303 6.965 9.925 2
3 1.638 2.353 3.182 4.541 5.841 3
4 b 535 2132 2.776 3.747. 4.604 4
5 1.476 2.015 2571 3.365 4,032 5
6 1.440 1,943 2.447 3.143 3.707 6
7 1415 1.895 2.365 2.998 3.499 7
8 1.397 1.860 2.306 2.896 3.355 8
9 1.383 1.833 2.262 2.821 3.250 9
10 1.372 1.812 2.228 2.764 3.169 10
11 1.363 1.796 2.201 2.718 3.106 11
12 1.356 1.782 2.179 2.681 3.055 12
13 1.350 | g 2.160 2.650 3.012 13
14 1.345 1.761 2.145 2.624 2977 14
/] 1.341 1.753 2131 2.602 2.947 15
16 1.337 1.746 2.120 2.583 2.921 16
17 1.333 1.740 2.110 2.567 2.898 17
18 1.330 1.734 2.101 2.552 2.878 18
19 1.328 1.729 2.093 2.53% 2.861 19
20 1.325 1.725 2.086 2.528 2.845 20
21 1.323 1.721 2.080 2.518 2.831 21
22 1.321 1.717 2.074 2.508 2.819 22
23 1.319 1.714 2.069 2.500 2.807 23
24 1.318 1.711 2.064 2.492 2.797 24
25 1.316 1.708 2.060 2.485 2.787 25
26 1.315 1.706 2.056 2.479 2.779 26
2 1.314 1.703 2.052 2.473 2. 771 27
28 1.313 1.701 2.048 2.467 2.763 28
29 1.3%1 1.699 2.045 2.462 2.756 29
30 1.310 1.697 2.042 2.457 2.750 30
31 1.309 1.696 2.040 2.453 2.744 317
32 1.309 1.694 2.037 2.449 2.738 32
33 1.308 1.692 2.035 2.445 2.733 33
34 1.307 1.691 2.032 2.441 2.728 34
29 1.306 1.690 2.030 2.438 2024 35
36 1.306 1.688 2.028 2.434 2.719 36
37 1.305 1.687 2.026 2.431 20715 37
38 1.304 1.686 2.024 2.429 2712 38
39 1.304 1.685 2.023 2.426 2.708 39
40 1.303 1.684 2.021 2.423 2.704 40
41 1.303 1.683 2.020 2421 2.701 41
42 1.302 1.682 2.018 2418 2.698 42
43 1.302 1.681 2017 2.416 2.695 43
44 1.301 1.680 2.015 2414 2.692 44
45 1.30) 1.679 2.014 2.412 2.690 45
46 1.300 1.679 2.013 2.410 2.687 46
47 1.300 1.678 2.012 2.408 2.685 47
48 1.299 1.677 2.011 2.407 2.682 48
49 1.299 1.677 2.010 2.405 2.680 49
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TABLE VIl Values of F,
dfn
did « 1 2 3 4 5 6 7 8 9
0.10 39.86 4950 5359 5583 57.24 5820 5891 5944 5986
0.05 161.45 199.50 21571 224.58 230.16 233.99 23677 238.88 240.54
1 0025 647.79 799.50 864.16 899.58 921.85 937.11 94822 956.66 96328
0.01 40522 4999.5 54034 5624.6 5763.6 5859.0 59284 5981.] 6022.5
0.005 | 16211 20000 21615 22500 23056 23437 23715 23925 24001
0.10 853 900 916 93¢ 9029 9% 68 o017 o3
0.05 18.51 1900 1916 1925 1930 1933 1935 1937 1938
2 Do 3851 3900 39.17 3925 3930 3933 3936 3937 3939
0.01 98.50 99.00 99.17 9925 9930 9933 9936 9937 9939
0.005 198.50 199.00 199.17 19925 199.30 199.33 199.36 19937 199.39
0.10 354 546 539 S Sl SME 54y e g
0.05 .43 953 938 913 90 S04 ‘e s8s ks
3 o 1744 1604 1544 1510 1488 1473 1462 1454 1447
0.01 34.12 3082 2946 2871 2824 2791 2767 2749 2735
0.005 5555 49.80 4747 4619 4539 4484 4443 4413 4388
0.10 534 433 419 WU A0S 401 "ies Wk
0.05 771 &% 6% iRW "dN L1 A 6B Mob
4 0025 1222 1065 998 960 936 920 907 898 890
0.0J 2120 1800 1669 1598 1552 1521 1498 1480 14.66
0.005 31.33 2628 2426 23.15 2246 2197 2162 2135 21.14
0.10 A% A 3R AN 348 3 931 AU 3w
0.05 651 519 SAL 319 308 4% 4m D U7
5 ooy ROt 84 Tl . TD I8 G0 48 5% &
0.0/ 1626 1327 1206 1139 1097 1067 1046 1029 10.16
0.005 2278 1831 1653 1556 1494 1451 1420 1396 1377
0.10 378 3046 339 I8 X1 305 3B 208 296
0.05 599 %is 4% ANE 5 AN 8N 4y 4
6 0025 B8l 726 660 63 S8 S8 490 s ssy
0.01 1375 f0SE 978 815 89S Rel 198 810 1,
0.005 1863 1454 1292 1203 1146 1107 1079 1057 1039
0.10 359 298 -G0F 996 28 2@ 09 Bl any
0.05 399 WM KI5 S &12 39T 3l 39 s aek
7 0025 S0T 8W . 380 502 4B 513 408 48 oo
0.01 3 838 846 185 JHE 119 699 68 €1
0.005 1624 1240 1088 1005 952 916 889 8638 85
0.10 A6 Gl 29 =381 ram 161 1@ om0k
0.05 332 446 ADT 0 B84 36 358 8% 344 3%
8 0025 TSl GOR &MQ 805 MRl 465 . 451 48 e
0.01 126 868 18 101 66 631 6l K01 %9y
0.005 1460 K104 960 381 830 795 ‘760 950 734
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TABLE V  Values of x2
Xo10 Xb0s X302 Xéat X005 df
2.706 3.841 5.024 6.635 7.879 1
4,605 5.991 7.378 9.210 10.597 2
6.251 7.815 9.348 11.345 12.838 3
7.779 9.488 11.143 13.277 14.860 4
9.236 11.070 12.833 15.086 16.750 5
10.645 12.592 14.449 16.812 18.548 6
12.017 14.067 16.013 18.475 20.278 7
13.362 15.507 17.535 20.090 21.955 8
14.684 16.919 19.023 21.666 23.589 9
15.987 18.307 20.483 23.209 25.188 10
o 9.7 o 19.675 21.920 24725 26.757 11
18.549 21.026 23331 26.217 28.300 2
19.812 22.362 24.736 27.688 29.819 13
21.064 23.685 26.119 29.141 31.319 14
22.307 24,996 27.488 30.578 32.801 15
23.542 26.296 28.845 32.000 34267 16
24.769 27.587 30.191 33.409 35.718 17
25.989 28.869 31.526 34.805 37.156 18
27.204 30.143 32.852 36.191 38.582 19
28.412 31.410 34.170 37.566 39.997 20
29.615 32.671 35.479 38.932 41.401 20
30.813 33.924  36.781 40,290 42.796 22
32.007 35.172 38.076 41,638 44,181 23
33.196 36.415 39,364 42,980 45.559 24
34.382 37.653 40.647 44314 46.928 25
35.563 38.885 41,923 45.642 48.290 26
36.741 40.113 43.195 46.963 49.645 o g
37916 41.337 44.461 48.278 50.994 28
39.087 42,557 45722 49,588 52.336 29
40.256 43773 46.979 50.892 53.672 30
51.805 55.759 59.342 63.691 66.767 40
63.167 67.505 71.420 76.154 79.490 50
74397 79.082 83.298 88.381 91.955 60
85.527 . 90.531 95.023 100.424 104.213 70
96.578 101.879 106.628 112.328 116.320 80
107.565 113.145 118.135 124.115 128.296 90
118499 124343 129.563 135811  140.177 100
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