
FORMULA CARD for Johnson & Kuby, ELEMENTARY STATISTICS, Eighth Edition

Sample mean:

xw 5 (2.1) or (2.11)

Depth of sample median:

d(x̃) 5 (n 1 1)/2 (2.2)

Range: H 2 L (2.4)

Sample variance:

s2 5 (2.6)

or

s2 5 (2.10)

or

s2 5 (2.12)

Sample standard deviation:

s 5 œs2w (2.7)

Chebyshev’s Theorem: at least 1 2 (1/k2) (p. 102)

——————————
Sum of squares of x:

SS(x) 5 ^x2 2 ((^x)2/n) (2.9)

Sum of squares of y:

SS(y) 5 ^y2 2 ((^y)2/n) (3.3)

Sum of squares of xy:

SS(xy) 5 ^xy 2 ((^x ? ^y)/n) (3.4)

Pearson’s Correlation Coefficient:

r 5 SS(xy)/œSwSw(xw)?wSwSw(yw)w (3.2)

Equation for line of best fit: ŷ 5 b0 1 b1x (p. 154)

Slope for line of best fit: b1 5 SS(xy)/SS(x) (3.6)

y-intercept for line of best fit:

b0 5 [^y 2 b1 ? ^x]/n (3.7)

——————————
Empirical (observed) probability:

P9(A) 5 n(A)/n (4.1)

Theoretical probability for equally likely sample space:

P(A) 5 n(A)/n(S) (4.2)

Complement Rule:

P(not A) 5 P(Aw) 5 1 2 P(A) (4.3)

General Addition Rule:

P(A or B) 5 P(A) 1 P(B) 2 P(A and B) (4.4a)

Special Addition Rule for mutually exclusive events:

P(A or B or . . . or D) 5 P(A) 1 P(B) 1 . . . 1 P(D) (4.4c)

General Multiplication Rule:

P(A and B) 5 P(A) ? P(B)A) (4.7a)

Special Multiplication Rule for independent events:

P(A and B and . . . and G) 5
P(A) ? P(B) ? . . . ? P(G) (4.8b)

Conditional Probability:

P(A)B) 5 P(A and B)/P(B) (4.6b)
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Bayes’s Rule:

P(Ai)B) 5 [P(Ai) ? P(B)Ai)]/^[P(Ai) ? P(B)Ai)] (4.9)

——————————
Mean of discrete random variable:

m 5 ^[xP(x)] (5.1)

Variance of discrete random variable:

s2 5 ^[x2P(x)] 2 {^[xP(x)]}2 (5.3a)

Standard deviation of discrete random variable:

s 5 œsw2w (5.4)

Factorial: n! 5 (n)(n 2 1)(n 2 2) ? . . . ? 2 ? 1 (p. 255)

Binomial coefficient:

1 2 5 (5.6)

Binomial probability function:

P(x) 5 1 2 ? px ? qn2x, x 5 0, . . . , n (5.5)

Mean of binomial random variable: m 5 np (5.7)

Standard deviation, binomial random variable:

s 5 œnwpwqw (5.8)

——————————
Standard score: z 5 (x 2 m)/s (6.3)

——————————
Standard score for xw: z 5 (7.2)

——————————
Confidence interval estimate for mean, m
(s known):

xw 6 z(a/2) ? (s/œnw) (8.1)

Sample size for 1 2 a confidence estimate for m:

n 5 [z(a/2) ? s/E]2 (8.3) (p. 363)

Calculated test statistic for Ho: m 5 m0 (s known):

z w 5 (xw 2 m0)/(s/œnw) (8.4) (p. 378)

——————————
Confidence interval estimate for mean, m
(s unknown):

xw 6 t(df, a/2) ? (s/œnw) with df 5 n 2 1 (9.1)

Calculated test statistic for Ho: m 5 m0 (s unknown):

t w 5 with df 5 n 2 1 (9.2)

Confidence interval estimate for proportion, p:

p9 6 z(a/2) ? œ(pw9qw9)w/nw,w p9 5 x/n (9.6)

Calculated test statistic for Ho: p 5 p0:

z w 5 (p9 2 p0)/œ(pw0qw0/wnw),w p9 5 x/n (9.9)

Calculated test statistic for Ho: s2 5 s2
0 or s 5 s0:

x2 w 5 (n 2 1)s2/s2
0, df 5 n 2 1 (9.10)

——————————
Mean difference between two dependent samples:

Paired difference: d 5 x1 2 x2 (10.1)

Sample mean of paired differences:

dw 5 ^d/n (10.2)
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Sample standard deviation of paired differences:

sd 5 !^d2 2

(10.3)

Confidence interval estimate for mean, md:

dw 6 t(df, a/2) ? sd/œnw (10.4)

Calculated test statistic for Ho: md 5 m0:

t w 5 (dw 2 md)/(sd/œnw), df 5 n 2 1 (10.5)

Difference between means of two independent samples:

Degrees of freedom:

df 5 smaller of (n1 2 1) or (n2 2 1) (p. 491)

Confidence interval estimate for m1 2 m2:

(xw1 2 xw2) 6 t(df, a/2) ? œ(sw2
1/wnw1)w 1w (ws2

2w/nw2)w (10.8)

Calcualted test statistic for Ho: m1 2 m2 5 (m1 2 m2)0:

t w 5 [(xw1 2 xw2) 2 (m1 2 m2)0]/œ(sw2
1/wnw1)w 1w (ws2

2w/nw2)w (10.9)

Difference between proportions of two independent
samples:

Confidence interval estimate for p1 2 p2:

(p91 2 p92) 6 z1 2 ? !ß 1ßßß (10.11)

Pooled observed probability:

p9p 5 (x1 1 x2)/(n1 1 n2) (10.13)

q9p 5 1 2 p9p (10.14)

Calculated test statistic for Ho: p1 2 p2 5 0:

p91 2 p92
z w 5 (10.15)
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Ratio of variances between two independent samples:

Calculated test statistic for Ho: s2
1/s2

2 5 1:

F w 5 s2
1/s2

2
(10.16)

——————————
Calculated test statistic for enumerative data:

x2 w 5 ^[(O 2 E)2/E] (11.1)

Multinomial experiment:

Degrees of freedom: df 5 k 2 1 (11.2)

Expected frequency: E 5 n ? p (11.3)

Test for independence or Test of homogeneity:

Degrees of freedom:

df 5 (r 2 1) ? (c 2 1) (11.4)

Expected value: E 5 (R ? C)/n (11.5)

——————————
Mathematical model:

xc, k 5 m 1 Fc 1 ek(c) (12.13)

Total sum of squares:

SS(total) 5 ^(x2) 2 (12.2)

Sum of squares due to factor:

SS(factor) 5

31 2 1 1 2 1 1 2 1 . . .4 2 3 4 (12.3)
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Sum of squares due to error:

SS(error) 5

^(x2) 2 [(C2
1/k1) 1 (C2

2/k2) 1 (C2
3/k3) 1 . . .] (12.4)

Degrees of freedom for total:

df(total) 5 n 2 1 (12.6)

Degrees of freedom for factor:

df(factor) 5 c 2 1 (12.5)

Degrees of freedom for error:

df(error) 5 n 2 c (12.7)

Mean square for factor:

MS(factor) 5 SS(factor)/df(factor) (12.10)

Mean square for error:

MS(error) 5 SS(error)/df(error) (12.11)

Calculated test statistic for Ho: Mean value is same at all
levels:

F w 5 MS(factor)/MS(error) (12.12)

——————————
Covariance of x and y:

covar(x, y) 5 ^[(x 2 xw)(y 2 yw)]/(n 2 1) (13.1)

Pearson’s Correlation Coefficient:

r 5 covar(x, y)/(sx ? sy) (13.2)
or
r 5 SS(xy)/œSwSw(xw)w?wSwSw(yw)w (3.2) or (13.3)

Experimental error: e 5 y 2 ŷ (13.5)

Variance of error e: s2
e 5 ^(y 2 ŷ)2/(n 2 2) (13.6)

or

s2
e 5 (13.8)

Standard deviation about the line of best fit:
se 5 œs2

ew (p. 625)
Square of standard error of regression:

s2
b1

5 5 (13.11)

Confidence interval estimate for b1:

b1 6 t(df, a/2) ? sb1
(13.12)

Calculated test statistic for Ho: b1 5 b2:

tw 5 (b1 2 b1)/sb1
with df 5 n 2 2 (13.13)

Confidence interval estimate for mean value of y at x0:

ŷ 6 t(n 2 2, a/2) ? se ? !ß 1ßßß (13.15)

Prediction interval estimate for y at x0:

ŷ 6 t1n 2 2, 2 ? se ? !1ß 1ßßß 1ßßß (13.16)

——————————
Mann–Whitney U test:

Ua 5 na ? nb 1 [(nb) ? (nb 1 1)/2] 2 Rb (14.3)

Ub 5 na ? nb 1 [(na) ? (na 1 1)/2] 2 Ra (14.4)

Spearman’s rank correlation coefficient:

rs 5 1 2 3 4 (14.11)
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