FREQUENTLY USED FORMULAS

n = sample size

Chapter 2

Class Width = high — low

————— (increase to next integer)
number classes

upper limit + lower limit
2

Class Midpoint =

Lower boundary = lower boundary of previous class
+ class width

Chapter 3
_ 3x
Sample mean x = —
n
Population mean X
ulati =—
p H N
Weighted average = 2w
Sw
Range = largest data value — smallest data value
=)
Sample standard deviation s = E(:;ff)
Computation formula s = “— where
(Ex)z n—1
88, = 3x* — ——
n
Y
Population standard deviation o = E(xTﬂ)

Sample variance s>

Population variance o™

Sample Coefficient of Variation CV = = - 100

Rl w

Sxf

Sample mean for grouped data x = -

Sample standard deviation for grouped data

. \/2<x — XPf _ 4 [3xf — Sxpy’in
n—1 n—1

Chapter 4

Probability of the complement of event A
P(not A) = 1 — P(A)

Multiplication rule for independent events
P(A and B) = P(A) - P(B)

General multiplication rules
P(A and B) = P(A) - P(B, given A)
P(A and B) = P(B) - P(A, given B)

Addition rule for mutually exclusive events

P(A or B) = P(A) + P(B)

N = population size f = frequency

General addition rule
P(A or B) = P(A) + P(B) — P(A and B)

n!
(n— 1)

n!

Permutation rule P, , =

Combination rule C,,, = ———
ol =)

Chapter 5
Mean of a discrete probability distribution # = 3xP(x)
Standard deviation of a discrete probability distribution
o=Vi(x - ﬂ)zp(x)
Given L — a + bx
ur=a-+bu op = |blo
Given W = ax; + bx, (x; and x, independent)
Kw = apy + buy
ow = VAT + Pl
For Binomial Distributions

7 = number of successes; p = probability of success;
g=1-p

Binomial probability distribution P(r) = C,,,p"q"" "

Mean p = np

Standard deviation o = \/%

Geometric Probability Distribution
n = number of trial on which first success occurs
_ —1
P(n) = p(1—p)"
Poisson Probability Distribution
\ = mean nl_Jr}\nber of successes over given interval

P =&

7!

Chapter 6

x —
Raw score x = zo + z

g

Standard score z =

Chapter 7

Mean of x distribution px = p

Standard deviation of x distribution o5 = <z
Vn
X —p
0'/\/;

Mean of p distribution p; = p

Standard score forx z =

Standard deviation of p distribution o; = \/ b, g=1-p

5
n



Chapter 8

Confidence Interval

for u(n = 30)
o
— e —=<u<x+tz—F—
v@ g Vn
for pu(n < 30)
df.=n—1

— N —
X—t——=<u<x+t

Vn

forpnp>5andnq>5

V _p<p<p+av

where p = 7/n

S
“Van

for difference of means (7; = 30 and 7, = 30)

1/0l o3

@ = %) =2\ 2 < — 2 < (%) — %)
n )

o, o

n 5]

+ 2.

for difference of means (7z; < 30 and/or 1, < 30 and
o1 = 03)
df =ny +ny, — 2

_ _ 1 1 _ _
() —x3) —ts\| —+ —<py —p < (x1 — Xx3)
nq ny

1 1
+ts\ —+ —
ny np

\/m —1)s3 + (1, — 1)
where s =

ny +n, — 2

for difference of proportions
where py = ri/ny; by =12/ g1 =1 —p1382=1-D2
(P1— P2) — 2 M‘l‘%<l)1_172<(ﬁ1_ b2)
2

Sample Size for Estimating

( )
n
E

proportions

means

=1l
1

n =

4

2
1- p)(%) with preliminary estimate for p

2. \?
E

Chapter 9
Sample Test Statistics for Tests of Hypotheses

for u(n =

for u(n < 30);d.f. =n—1 t=

for p

30)

N

_ Db
2=

—-p
Vpgln

for paired differences d t=

_X—p

o\Vn

d—
Sd/\/;

difference of means, large sample

=

(xq — xz - — #2)

X—p

sV n

whereg=1-1p

— (*) without preliminary estimate for p

difference of means, small sample with oy = 03

df.

=

:711+ﬂ2_

2

(X1 —%2) = (1 — 2)

4/ 1 1
N + —
nq ny

\/(n1 —1)st + (1 — 1)s
where s =
ny + ny, — 2
difference of proportions
by — P +
P11~ P2 where p = 1 - &)
Ha Ha ny + ny
Pq n g
nq ny
r1/ny; pa = ra2lny

Pd ith df.=n—-1



Chapter 10

Regression and Correlation

2
In all these formulas SS, = Sx? — (ETx)’
2
SSy — 2)’2 _ M, SSxy — Exy _ M
n n
. S8
Least squares line y = a + bx where b = ﬁ and
a=y—bx
] 8S, — bSS,,
Standard error of estimate S, = \/ —————
xy

h =
where b 5S.

Pearson product moment correlation coefficient

SS.y
V58,58,

Coefficient of determination = 7

Confidence interval for y
y, — E <y <y, + E where y, is the predicted y value
for x

1 (x—x)?
E=tS\1+—+—
e n SS,

Sample test statistic for r
Vn —2
t=——=withdf. =n—-2
V1 -2 f

Sample test statistic test for b

1= LB ihdf-n-2

S,/\/SS.

Confidence interval for 8

withd.f. =n—2

bt g <bt,—withdf —n—2

V SS. V SS.

Chapter 11

- E) 1)(col 1
©=3 (O - E)° where E = (row total)(column total)

E sample size
Tests of Independence d.f. = (R — 1)(C — 1)
Goodness of fit d.f. = (number of entries) — 1
Confidence Interval for o d.f. = n — 1
(n — 1)s? (n — 1)s%

<o?<
Xt X7

Sample test statistic for Hy: 0% = k; d.f. = n — 1
,  (n—1)s*

B

Testing Two Variances

2
Sample test statistic F = %
where s7 = s3
di =ny — 1, de = n; — 1
ANOVA
k = number of groups; N = total sample size
Z 2
SSror = ZXZTOT - 7( xTOT)
N
(zxi)2> (szOT)Z
SSpeT = ( -
BEr all g;mps n; N
2
Sw= (zx% =) )
all groups n;

SSTOT = SSBET + SSW
SSBET
d‘f‘BET

MSy = 5“;—“; where d.f.yy = N — k

MSger =

where d.f.pger =k — 1

_ MSper
MSy,
d.f. denominator = d.f..y = N — k

F where d.f. numerator = d.f.gpr = k — 1;

Two-Way ANOVA
r = number of rows; ¢ = number of columns
MS row factor
MS error
MS column factor
MS error

MS interaction

MS error

with degrees of freedom for
row factor =7 — 1 interaction = (r — 1)(c — 1)
column factor = ¢ — 1 error = rc(n — 1)

Chapter 12

Sample test statistic for x = proportion of plus signs to all
signs (n = 12)
x— 0.5

V0.25/n

Sample test statistic for R = sum of ranks
R — ug ny(ny +ny +1)
OR 2

7111’12(111 + ny + 1)
TR 12

Spearman rank correlation coefficient

63d*
re=1—-—5—+
n(n~ — 1)

Row factor F:
Column factor F:

Interaction F:

and

where pug =

whered = x — y



