FREQUENTLY USED FORMULAS

# = sample size

high — 1 _ .
Class Width = _en oW | {increase to next integer)
m_meer classes
Class Midpoint = upper limit + lower limit

2

Lower boundary = lower boundary of previous class

+ ¢lass width

L 2x
Sample mean X = —
#
Populati _xx
opulation mean # = —
Weighted éverage = _S_'é_’;”_
Range = largest data value — smallest dara value
%2
Sample standard deviation s = EL::—{)—-
‘ S
Computation formula s = " where
5 Z
58, = 2x? ~ Ex) _
"
Y
Population standard deviation o = MTM

. 2
Sample variance s

. . 2z
Population variance o

Sample Coefficient of Variation CV = % + 100

Zxf

Sample mean for grouped datax = .

Sample standard deviation for grouped data

o= \/ i — ¥Pf _ \/zfoﬁ (Sxf)n

n—1 n—1

N.= population size f = frequency

Regression and Correlation

In all these formulas
a2
§8, =3x? — Bx)
"
2
88, = Iy — (—2:—)
SSuy = Sy — —(Exifzy)

S8y and

Least squares line y = & + bx where b =

X
a=y—-bx

Pearson product-moment correlation coefficient
_ SSxy

r _
V85,38,

. . 2
Coefficient of determination =7

Probability of the complement of event A

Pinot 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 murually exclusive events
P(A or B) = P(A) + P(B)

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

. 7!
Permutation rule P, , = ———
{m—r)t

L #!
Combination rule C,,, = ———
Nn — )
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Standard deviation of a discrete probability distribution for p(n = 30)

= VE(x - wPP(x) i
Vi

For Binomial Distributions

— o
<pu<x+z;

Va

¥ = number of successes; p = probability of success; for 2 (n < 30)
g=1-v _ dﬁ=nwl
Binomial probability distribution P(r} = C,p'q" ™" _
x - Lp <X+
Meanp = np - \/“ \/—~

forp(np>5andnq>5

1/‘°‘1“”<p<p+zc1/

‘Raw score x = 20 + p wherep = rin

Standard deviation o = Vupg

Standard score z = X " H Sample Size n for Estimating
. a 2
2T
means 7 = | —=
B e | &
Mean of x distribution pz = g proportions
. e o 2 .
Standard deviation of ¥ distribution oz = 7 n=p(l - p)(ﬁ) with preliminary estimate for p
n E '
_ X—n 17z . .. )
Standard score forx z = n =~—|—1 without preliminary estimate for p
a\'n 4\E

© Sample Test Statistics for Tests of Hypotheses

M

X
aVn

for g (n = 30}

forp(n<3Oydf=n—1 t=2F
sin
fOl’P Z=p_—pwhereq=1—_p

Vpgin



Sample Test Statistics for Tests of Hypotheses

Sd/ W

difference of means large sample

for paired differences d ¢ = 2 with d. fo=n-1

7= {xy — ) — (1 — #a)
o2 2z
i, 9
my m

difference of means small sample with 01 = 03
d f = 1 + Hy — P

{(x; — %) — (11 — p2)

t =
1 1
A=+ =
L T )
VWl—n#+ua—n£
where s =
n + Hy — 2
difference of proportions
H ﬁz A_T1+T‘2_A_ s
— where p el Al &

i

RE T
HP rq

Ry Hy

251 = rifng Po = rofny

Confidence Intervals
for difference of means {when n; = 30 and #, = 30}

o afed o3 _
(Xy =X} =2\ =+ == <y — o <Xy — x)
ny  m

1y H2

for difference of means (n; < 30 and/or #, < 30 and &y = o)

df.=n +n, — 2

— — 1 1 - —
(X — ) s\ — +— <y — gy < (X — X2
LN (]
4/ 1 1
+isy — +—
. 3] 1y

- vm—n#+m~n£
where s =

ny+ny— 2

for difference of proportions

where fy = ri/ny po =1 G1 =1 - P ds=1-p,

(ﬁl - p"?.) 2

3 =TE(O - E¥ where E = (row total)(columa total)
sample size
Tests of Independence d.f, = (R — 1}{C — 1)
Gooduess of fit d.f. = (number of entries) — 1
Sample test statistic for Ho: 07 = k; d.f. = n — 1
{n — 1)s2
X ="

Linear Regression

Standard error of estimate §, = 55, — bS5 ngx
S5, "
s 4
where b = 55,

" Confidence interval for y

¥y — E <y <y, + Ewherey, is the predlcted y value
for x and

_ =2
E‘:tcse 1 +l+_(x x}

" 55, withdf =n— 2



