Important Formulas

Chapter 3 Data Description

Meanforind:ividnaldnm:.?=¥

Mean for grouped data: X = Ef;x"'
Standard deviation for a sample:
|Z(X - X)? f'v(EX’) - (27
b s | | e or §=4——
n=1 nn— 1)
(Shortcut formula)
Standard deviation for grouped data:

_ [n(Zf-X2) - (3 Xa)
55 ‘j n(n — 1)

Range rule of thumb: 5 = 4!

Chapter 4 Probability and Counting Ruies
Addition rule 1 (mutually exclusive events):
P(A or B) = P(A) + P(B)
Addition rule 2 (events not mutually exclusive):
P(A or B) = P(A) + P(B) — P(A and B)
Multiplication rule 1 (independent events):
P(A and B) = P(A) - P(B)
Multiplication rule 2 (dependent events):
P(A and B) = P(A) - P(B | A)
& b P(A and B)
Conditional probability: P(B |A) = -TA)-—-
Complementary events: PE) = 1 — P(E)
Fundamental counting rule: Total number of outcomes of a

sequence when each event has a different number of
pOSSIbIlIthS ky -k k; Ry

Permutation rule: Number of permutations of n objects
n!
(n—r)

Permutation rule of n objects with r; objects identical,

taking r at a time is ,P, =

r, objects identical, etc.

a!
r|!r2! v fp!
Combination rule: Number of combinations of r objects
1
selected from n objects is ,C, = ——

(n—n)ir!

Chapter 5 Discrete Probability Distributions
Mean for a probability distribution: u = Z[X - P(X)]
Variance and standard deviation for a probability distribution:
o = 3[X* - P(X)] - p?
o= VI PX)] -4
Expectation: E(X) = Z[X - PX)]
. s oysa - n! B . on-X
Binomial probability: P(X) -—-(" —ox PFq
Mean for binomial distribution: u = n - p
Variance and standard deviation for the binomial distribution:
Pmnip g @ VR Py
Multinomial probability:
u! 2 3 . E
P(X)=m'pf"l?§ PP

e—l X

X!

Poisson probability: P(X; A) = where

X=0L12...

Hypergeometric probability: P(X) =‘—+aC—

Geometric probability: P(n) = p(1 — p)*~" where n is the
number of the trial in which the first success occurs and p is
the probability of a success

Chapter 6 The Normal Distribution

X- =
Standard score: Population: z = “orSample:z=x &
Mean of sample means: uz =
o
Standard of the mean: o3 = ——
error o \ﬁ’_’
Central limit theorem formula: z = =
a/Vn
Chapter 7 Confidence Intervals and Sample Size
z confidence interval for means:
= ("3 = a
- —|l<pu<X+ —_
o ‘*’z(v;) e "“”(v;)
t confidence interval for means:
iaae 5 - 5
—todl —= | < B <X+ tap\ =
2= <<t )
' Za2° OV s
Sample size for means: n = 3 where E is the
margin of error
Confidence interval for a proportion:

= (z.:/ﬂ}\f'ﬁ;:z <p<p+ (&-/2)@




Sampksimfmaplupaﬁm:n=ﬁd(%n-)z
where p=§ ol g=1-p

Confidence interval for variance:
n=1 n—1
-, o1

Xright _ Xier

Chapter 8 Hypothesis Testing

X—u
Ifn < 30,
a/v;formyva]uen. fn < 30,

population must be normally distributed.

Ztest: z =

X—p
s/Vn

rtest: t = df.=n-1)

Z test for proportions: z = 3;-;;;

(n = 1)

Chi-square test for a single variance: y* = 3
@df=n-1) o

Chapter 9 Testing the Difference Between
Two Neans, Two Proportions,
and Two Variances

Z test for comparing two means (independent samples):
B X1 — Xa) — (1 — p2)
o o1
m m

Formula for the confidence interval for difference of two
means (large samples):

ot o3
=t eeuN N
ny

ny
2 ‘3
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t test for comparing two means (independent samples,
variances not equal):

(j-fl 24 iz) 2" (F-l e Hz)

[, 2
m ny

(d.f. = the smaller of n; — 1orny — 1)

X - X5) = zap2

=

Formula for the confidence interval for difference of two
means (small independent samples, variances unequal):

(X, "'iz)"'u/n’—f +—:§<p, -
B radc ’:’ P
< (X. £ XZ) + f,/z —’l: + _fl:

(d.f. = smallerofn; — landny — 1)
t test for comparing two means for dependent samples:

D - up s
r= where D=— and
so/Vn n

= ,nED! - (EDF Sy
Sp = ll(n_—l)— (d.f - l)

Formula for confidence interval for the mean of the difference
for dependent samples:

Sp o §
D= taz = <mp <D+ ""‘75;

df.=n-1)
z test for comparing two proportions:
=(ﬂ1_ﬁz)-(P|"Pz)
1 1

.2
_XitX - Ap

where p—_ﬂl"'nz ﬁ]—n‘
g e |
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Formula for the confidence interval for the difference of two
proportions:

(B —ﬁz)‘zafz\/ﬁ_;l—l+£z;?<m -p2
<(ﬁl—ﬁ2)+2u/z\’%?{+%

£
meoroompaﬁngtwov:ﬁmes:F=;;-whntsfisdn
2
larger variance and dfN. =n; — 1,dfD.=n; — 1
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Chapter 10 Correlation and Regression
Correlation coefficient:
E n(Zxy) = (Ex)(Zy)
Vn(22) - (ZxP][n(Zy’) - (Zy))

¢ est for corelation coeffcient: ¢ = 7|
@f=n-2) ok

The regression line equation: y' = a + bx

(Z)(E#) - (Zx)(Zn)
n(Z#) = (22"

_ n(Zn) - (Sx()
() - (o

a=

explained variation

Coefficient of determination: r* = —
total variation

Standard error of estimate:

Sy* —aZy—bZxy
fom = n—2

Prediction interval for y:
y = :aflsuf
1 n(x —

<y<y +1, 14—+ ———
PEY TN T a3

W= AP
nzx - (Zx)

df.=n—2)
Formula for the multiple correlation coefficient:

R= \[r,—,. + ey = yx, " Tyry " Trima
1- 2

Txixa

Formula for the F test for the multiple correlation coefficient:

R*/k
(1- R)/(n—k-1)
@fN.=n—kanddfD.=n—k—1)

F=

Formula for the adjusted R2:

Chapter 11 Other Chi-Square Tests
Chi-square test for goodness-of-fit:

A 2(O-EE')2

(d.f. = no. of categories — 1)

Chi-square test for independence and homogeneity of
proportions:

. <O-B
X =2 E

[d.f = (rows — 1){columns — 1)]

Chapter 12 Analysis of Variance

55 - =X
ANCNANG!:I"—-s—2 where Xom = —
W

dfN.=k— 1 where N=m+mt+- ' -+m
dfD.=N-—k where k = number of groups
xz___z"f(zi'ieu)z
. k-1
2(m — st 1)
- 1)
Scheffé test: F & - Xy
test: F's Szw(llﬂf"'l/nj)
F' = (k - 1)CV)
X -X

el

Formulas for two-way ANOVA:
SS, MS

MS, = a -Al Ty ﬁsi

w

_ S8 Fo= MS;

B p—-1 B MSw
= SSaxs _ MS,xs
MSA'KH = (ﬁ 2%, lxb % 1) FAKB e Msw

SSw
MSw = Zbn — 1)
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Chapter 13 Nonparametric Statistics
(X + 0.5) — 051
Vaf2 -~

where n = sample size (greater than or equal to 26)
X = smaller number of + or — signs

z test value in the sign test: z =

R -
Wilcoxon rank sum test: z = £
Tr
where
ayay +ny + 1)
Br = _i“—
mny(ny + ny + 1)
bt i 12

R = sum of the ranks for the smaller sample
size (m)

n; = smaller of the sample sizes

ny = larger of the sample sizes

n=10andn; = 10

nin+1)
w, — p
Wilcoxon signed-rank test: z =
‘/;l(n+l)(2n+l)
24
where
n = number of pairs where the difference is not 0
and n = 30

w; = smaller sum in absolute value of the signed ranks

Procedure Table

Kruskal-Wallis test:

2 (8.4, A
=m( S +ﬂk 3(N+l)

H —_—
n ny

where
R) = sum of the ranks of sample 1
ny = size of sample 1
Ry = sum of the ranks of sample 2
nz = size of sample 2

R = sum of the ranks of sample k
n; = size of sample k
N=m+m+---+n

k = number of samples

Spearman rank correlation coefficient:

6=d”
n(n® = 1)

s =1-

where
d = difference in the ranks

= number of data pairs

Solving Hypothesis-Testing Problems (Traditional Method)
Step1  State the hypotheses and identify the claim.
Step2  Find the critical value(s) from the appropriate table in Appendix A.

Step3  Compute the test value.

Step4  Make the decision to reject or not reject the null hypothesis.

Step5  Summarize the results.

Procedure Table
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Solving Hypothesis-Testing Problems (P-Value Method)
Step1  State the hypotheses and identify the claim.

Step2  Compute the test value.
Step3  Find the P-value.
Step4  Make the decision.
Step5  Summarize the results.



