Formulas

@ Descriptive Statistics
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{In Probability

- P(AUB)=PA)+P(B)y—P(ANn B)

P(ANB)

PAIB) = =55

E(X) =iy = Lxp;

V)= o2 = X )

If X has a binomial distribution with parameters n and p, then:

P(X = k) = [”)p"(l -p*

k
Ly =np
o, = \T=7)
Hp =P

If X is the mean of a random sample of size n from an infinite
population with mean 1 and standard deviation o, then:
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(III)  Inferential Statistics

statistic —parameter

Standardized test statistic:

standard deviation of statistic

Confidence interval: statistic + (critical value) « (standard deviation of statistic)

Single-Sample

o

Sample Mean In
p(l—p)

Sample Proportion n

Two-Sample

Difference of
sample means

2 2
%, , 9%
n n

Special case when o, = 0,

ol
noom

Difference of
sample proportions

\/;1(1 - pp) + p,(1 - py)
ny ny

Special case when p; = p,

1 1

p(l-p) o

. - observ
Chi-square test statistic = z(

ed — expected)’
expected
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Probability

Table entry for z is the
probability lying below z.

Z
Table A Standard normal probabilities
z .00 .01 .02 .03 .04 .05 .06 .07 08 09
-34 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003 .0003  .0002
-33 .0005 .0005 .0005 .0004 .0004 .0004 .0004 .0004 .0004  .0003
-32 .0007 .0007 0006 .0006 .0006 .0006 0006 .0005 .0005  .0005
-3.1 .0010 .0009 .0009 .0009 .0008 .0008 .0008 .0008 .0007 .0007

—0:4 | 3446 .3409 3372 3336 .3300 3264 .3228 3192 3156 3121

-0.3 3821 3783 3745 3707 .3669 3632 .35%94 .3557 3520 .3483
-0.2 4207 4168 4129 .4090 .4052 4013 3974 .3936 .3897 .3859
-0.1 4602 4562 4522 .4483 4443 4404 4364 - 4325 4286 4247
-0.0 .5000 4960 4920 4880 4840 4801 4761 4721 4681 4641
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Table entry for z is the
probability lying below z.

Table A (Continued)

z .00 .01 .02 .03 .04 05 .06 .07 .08 .09
0.0 .5000 .5040 .5080 5120 .5160 5199 .5239 5279 5319 5359
0.1 .5398 .5438 5478 .5517 5557 .5596 5636 .5675 5714 5753
0.2 5793 5832 5871 5910 5948 5987 6026 .6064 6103 6141
0.3 6179 .6217 6255 .6293 .6331 6368 6406 .6443 6480 6517

0.4 .6554 .6591 .6628 - .6664 .6700 .6736 6772 .6808 6844 6879

3.0 .9987 .9987 .9987 .9988 .9988 .9989 .9989 .9989 9990 9990
3.1 .9990 .9991 .9991 .9991 9992 .9992 .9992 .9992 9993 9993
32 .9993 .9993 .9994 .9994 .9994 9994 9994 .9995 9995 9995
3.3 .9995 .9995 .9995 .9996 .9996 .9996 .9996 .9996 9996 9997
3.4 9997 9997 .9997 9997 9997 9997 .9997 .9997 9997 .9998
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Table entry for p and
C is the point r* with
probability p lying
above it and
probability C lying
between —t ¥ and r*.

Probability p

Table B ¢ distribution critical values

Tail probability p
df 25 20 15 .10 05 025 02 01 005 0025 001 0005

1 1.000 1.376 1.963 3.078 6.314 12.71 15.89 31.82 63.66 127.3 3183 636.6
2 .816 1.061 1.386 1.886 2.920 4303 4.849 6.965 9.925 14.09 22.33 31.60
3 765 978 1.250 1.638 2353 3.182 3.482 4.541 5.841 7453 10.21 12.92
4 741 .941 1.190 1.533 2.132 2.776 2.999 3.747 4.604 5.598 7.173 8.610
5 a27 .920 1.156 1.476 2.015 2.571 2757 3.365 4.032 4.773 5.893 6.869

3.307

.849 1.047 2.009 2.109 2937 3.261 3.496

.848 1.045 1.296 2.000 2.099 . 2915 3.232 3.460

.846 1.043 1.292 1.990 2.088 2.639 2.887 3.195 3416

.845 1.042 1.290 1.984 2.081 2.626 2.871 3.174 3.390

1000 .842 1.037 1.282 1.962 2.056 2330 2.581 2.813 3.098 3.300
® .841 1.036 1.282 1.960 2.054 2326 2.576 2.807 3.091 3.291

50% 60% 70% 80%

95% 96% 98% 99% 99.5%  99.8% 99.9%

Confidence level C
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Probability p

Table entry for p is the point
(%) with probability p lying

above it.
o
Table C  z2 critical values
Tail probability p__

df .25 .20 15 .10 .05 .025 .02 .01 .005 .0025 .0005
3.84 5.02 5.41 788 . 9.14 12.12
2.77 3.22 5.99 7.38 7.82 10.60 11.98 15.20
4.11 4.64 7.81 9.35 9.84 12.84 14.32 17.73

9.49 11.14 11.67 14.86

2103 2334

18.20 19.81 2236 2474 34.53 36.48
19.41 21.06  23.68  26.12

2060 2231  25.00 2749

2179 0 23540 02630 2885 7

.24.77

3009
1:

32.67 35.48
28.82 30.81 33.92 36.78 50.51
29.98 32.01 35.17 38.08 52.00

36.42 39.36

70

40 47.27 51.81 . 59.34 60.44 63.69 66.77 69.70  73.40 76.09
50 58.16 63.17 67.50 71.42 72.61 76.15 79.49 82.66  86.66 89.56
60 . 68.97 . 74.40 79.08 83.30 84.58 88.38 91.95 9534 9961 102.7
80 88.13 90.41 93.11 96.58 1019 106.6 108.1 112.3 1163 120.1 124.8 1283
100 109.1 111.7 1147 118.5 1243 129.6 131.1 135.8 140.2 1443 1494 153.2
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