Chapter 1
1. Descriptive measures for samples:

n
Z Xi

Mean: x =-=—;(n = sample size) &
n

x Mj ,nisodd
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Median: x = X+ ( )
2

Standard Deviation:

,niseven
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Coefficient of variation: CV = - x 100%
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2. Mean & Standard deviation of grouped data:

Coefficient of skewness: CS =

; k =number of groups

Chapter 3

. Discrete probability distributions

cdfof r.v. X is F(x)=P(X <x)=>_ f(¢)

Vi<x

pdf forr.v. X is fix) = F(x) - F(x")

. Continuous probability distributions

Pla<x <b)=[ flkix, f(x)= %F(x) ~ F(x)

F(x)zP(XSx)zJ.;f(t)dt , —0<X <0

Chapter 2
!
1. Permutations: ,P. = L
(n - r)!
2. Combinations: ,C, = =
r r!(n - r)!

3. P(4 or B)=P(4 U B) = P(4) + P(B)
P(ANB)

4. P(A—B)=P(AN B)=P(4)— P(4 N B)
P(4NB)
P(B)
6. P(4 N B)=P(4) x P(B | 4) = P(B) % P(4|B)
7. A & Bindep. <> P(4NB)=P(A4)xP(B) or

P(4 | B) = P(4) or P(B| A) = P(B)

5. P(4|B)= ,P(B)>0

Chapter 4

. If Xis discrete = p=EWX) = > xf(x) &
Vx

V) = = E[(X— ] = 3 (- )/ (x)

Vx

. If X'is continuous — p = E(X) = J‘j:xf (x)dx &

VX) =0 = E[(X—p)’1= [ (x—p) /(x)dx

0 = E(X) = (BQX))* = E(X°) - E'(X) = B(X)-
W

E(aX+b) = aE(X) + b & V(aX+b) = a*V(X)

Elag(X) + bh(X)] = aE[g(X)] = bE[A(X)]

Chapter 5

. Binomial distribution: If X:B(n , p) =

f(x)=b(x;n,p)=[’;jp"q”’“;x:O,l,...,n &
w=EX)=np, o =WX) =npq

. Hypergeometric distribution: If X:HG(N,n,k)

=

)
f(x)=h(x;N,n,k)=
Y
LU SR

; max{(),nf(ka)} < x < min{k,n}

If X:-HG(N, n , k) such that % <0.05 =

k
X~B(n,—
(5



3. Geometric distribution: If X:G(p) =

f(x)=g(xp)=pg " x=12..&

uy=E(X)="L & o2 =v(x)=1"P -4
p

2 p2

4. Poisson distribution: If X:P(1f) =

At x
f(x)zp(x;ﬂt)z& :x=0,1,2,... &
x!

Uy =E(X)=At=V(X)=0y . IfX:B(n,p)
such that n —» «, p - 0 = If X~P(np)

1.

Chapter 6
Uniform distribution: If X:U(4 , B) =

1
f(x)={ﬂ ’A<x<3}&
0

, ew.

_ A+ B & o (B—A)
2 12

Hy

2. Normal distribution: If X:N(x, ¢°) such that

EX0= 1 & V(X)= o = 7=2"H N(0,1)
o
If X:B(n,p); np >5 & ng > 5= X~N(np,npq)

3. Gamma, Exponential & Chi-squared

distributions:
tXI(e, p) =

1 a-1_—x/pB
f(x)= I(a)p” YT x>0 ere
0 , ew.

Uy =E(X)=aB & oy, =V (X)=0ap".
If o = 1 then X:Exp(f) with

1 —X)
f(x):{ﬁe 18 . X>O}.
0 , ew.

Ifa=% & =2 then X: y} where v=df.

l.

Chapter 8
2 2
E(X)=p & V(X)="-, X ~N(u, =) ifn
n n

l.

Chapter 9
If n > 30 OR ¢ 1s known then:

A (1 - @) 100% C.I for Pis [ﬁiza/z pq}

2
. AC.L for & is l:w«j

A (1-a) 100 % C.I. for uis Xiza/zi}
n

. If n <30 AND ¢ is unknown then:

A (1= a) 100 % C.I for zis| X +1,, —}

2
o 2,0 :
ce<z,,— &n2 (Lj with a confidence

Jn
level of (1 — &)100%

e

. For large samples OR known ¢’s then:

A C.I for g —pu, is
2Vh o

(%, X,)2z, "_5+"_22]

. For small samples AND unknown ¢’s, a C.1.

. s = I 1
for p, —p, is {(Xl_Xz)it‘;‘;nlmz-zSP n—1+n—j
assuming o, = o, with

\/(”h —Ds} +(n, —1)s3
Sp =

n +n,—2

n

e< 2,24 with conf. level (1 - @)100%.
n

2 AnA

22 pqg .

n>—— with conf. level (1 — @)100%.
e
2

z
n= 4—/; with conf. level (at least) (1 —
e

@)100%.
2 (n—1)8?
/1/(1/2 le—a/Z

Chapter 10

. o= P(Type-I error) = P(Rejecting H, | H,

true).
L= P(Type-II error) =P(Accepting H, | H
false).

. If n>30 OR o is known then

7 = )?_ﬁo — )?_/UO
" SE(X)  ofJn
Hy:p=pyvs. Hy : po(>,<,00#) 1.

for testing



3. Ifn< 30 AND ¢ is unknown then

s/f

Hy:po=pyvs.Hy @ pr(>,<,00 %) f4 .

T, = for testing

4. For large samples OR known o’s
then,, _ (X, -%,)-Dy for testing

Hy gy =, = Dy vs. Hy @ gy — p, (>,<,0r#) Dy -
5. For small samples AND unknown ¢’s,
Z,= (X, _)1?2)‘1’30 for testing
s, |—+—

p
nl n2

Hy gy =, = Dy vs. H, @ gt — p, (>,<,0r#) D, -
6. For testing
H,:p=p,vs.H,: p(><,0r#)p,then test

statistic is Z, = X"HPo _ P Do
\/npo% \/po%

n

Chapter 11
1. Sample correlation coefficient

Z(x—)?)(y—j/) ny—nﬁ

G- [T

n> -3 y) _ S
Jle— Sy -] Vs

For testing H,: p = p, vs.H,: p(>,<,0r#) p,

statistic
t,s = r/ 1-7?)/(n—2) has df=n-2.
2. Estimated (fitted) regression model
¥, =a+bx & the error (residual)
e, =y, —J
3. The Least Square Estimates are
2GR (=7) 2w (xdy)in
Z(x x) Zx —(Zx)z/n

inyi —nxy
== anda=y-bx

n

2 —2
le. —nx

i=1
4. Total, Regression, & Error Sum of Squares

SST=>(y-7) =s,,SSR=>(5-¥) =bs,
SSE=Y (y—3)'=SST-SSR=s, —bs,

5. Coefficient of Determination (in %)
2

SSR:bzs_xx: Sy _
SST s S

Yy XYy

p2 _SST=SSE _, SSE_ ,
SST SST

6. Mean square error & Standard Error of the
estimate

R-squared = R* =

SSE SST -SSR

n-2  n-2
Z(Y: _2’)2 Syy _bsxy

- n—-2 - n—2

and s, =|SSE/(n—2) =~ MSE

7. Inference about S
A (1-2)100% C.I. for Bis b*t,,,, ,

MSE =S’ =

S@
VS
For testing Hy: f = o vs. Hy: f (>, <, or #) Sy
~5 has df = n-2.

N

e XX

= test statistic ¢, =

8. Inference about a

2
A (1-0)100% C I for ais a+1,,,, s, 2%

ns

XX

For testing Hy: o =0 vs. Hy: o (>, <, or #) a
= A has df = n-2.
X2
S

e

ns

XX

= test statistic ¢,

9. A(1 — 2)100% C.I. for the mean response

o 1 (x,—X)
Fyix 1S Vo £ty 0,08, —+
n S

XX

10.A(1 — &)100% P.I. for a single response Y, is
_=\2
J’>°ita/2,n—zse\/1+l+(x° X)

n S

XX



