
levels of Measure :

Range
1 .

Nominal :E,F S = 4 Mean : E(x) variance : 6= E(X -(Ex))

2. Ordinal:E
,R Markov's inequality : PL1YK,a)El continuous Uniform : X-U(a,

b)

(b-a)2

3. Interval::MA PCI-UKRO) = PLUMESMg2 Eu= E(x)= "
*

var(x) =
12

4. Ratio : #:F, SoP(IX-Ml <R6)), 1- En Exponential x-Exp(x) ECX) = * Var(x) =*
xexXx > v

X0

X-U

simple random sample : EFFInT , Triet 2-score : 2 = 6 +(x) = 40 otherwise F(x)= [**
xx0

C#ot values belowX)+o .5

systematic sample : G
, -EPSRS, R=,AREE-T Percentile= total # of values

, 100%

CD . (**

stratified random sample : G
,
As C= -> roundup Hypergeometric (N

,
D.

n) P(X= x) = C

nD

cluster random sample :,E Decile + Quartile M Ex= ~var(X)= (1-3)(vi)

Lowerlupper class limits : the smallest/largest possible data Interquartile RangeIQR = QS- Q1 Poisson : P(X =x) = *** e = 2
. 718281028

classboundary : average of upper of one class and lower of next class outlier : Less than Q 1 -1. SIQR greater than Qs + /.SIQR E(X)=X D(x) = X

classwidth : Range/Hotclass ,
round up Boxplot : Low Q , MDQ3 High (Five number summary) if n>, 100

, up :10 X-Bin(n,p)=XP(x)

classmidpoint : average upper and lower class limit PCE) = PLAPLEA .) + PLA2) PLEIAL) +... + PLAN) PLElAn) X= up

PLElAi) PLAi)

histogram : height -> frequencies ,
class boundaries -> horizontal axis Bayes : PLAilE) = PCE) Geometric P(X=x) = p(l-p)

Y

frequency polygonheight -> frequencies ,
class midpoints) Discrete Uniform P(X = n)= E(x)= var(x)=

N+ 1 N= 1

ogive :cumulative frequencies for the class
, upper class boundaries ECX) = 2

, var(X) = 12 normal : unimodal-**

- See
relative frequency: tIDEA,TEX Ex Bernouli : E(x) = P var(x) =(-p)1> f(x) = ote

Bellshape uniform J-shape Reverse

n -- Binomial (n, p) P(x) = Cyp
"

21-p>
** Pearson index : PI= SCEMD)

Right skewed Left-skew Bimodal U-shape

11mv E(x)= up var(X) = np(1-p) - 1 x > P(() =>A is not significantly skewed
I

I=endpointargmina Negative Binomial P= x) =Multinomial distribution:

r(l- P) r21-p) n !

median-argmintxi-al midrange = lowestHighest
E(X)=P

-

(ar((= p1P(X) = X, 1xn ! ... Xm ! D.

"
pr
* -- pm

CUAR

range
= Highest-Lowest coefficient of variation=- 100%% !

RichardFang
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2[Xi- nX [(X+x)2
S = n - 1

=
n - 1 : X 1

..
. Xn -NCo , 1) tap : X-NCo. 1) , YeXn) ,

X . Y*E

MX>X 175FL* Q=Xi ~X(n) AfIn t = Ent(n) MEAr

Central Limit Theorem : ① X , + . + Xn -N(0,
n) F : UnXni) VWX(na) U,

U**

sample distribution of sample means=IX: @ Q-Xin) Quxin) F= MERAEA(n) FE

sample error X-U ELX] = ELIEXi]=IE=U Q1
, Q2EhE

. RYQTQ-Xcntu) 1 FrF(n, M2) E-FIna , ni)

varI] = varIIXi)=VarLXi]=G X5] : ELXY-zE(Y = n[Di+En-X....XnE
independent

ux = uGx = i P(x+Y=n) =[ P(x= R)P(Y= n-1) D(x)) = [D(x) = n[E(Y) - E(y)] =n[Exeax-] = nE-1 =In NCU,6YMA

continuous : (x+y (t) = (tx() fy(t-s) ds DYNNCU) ~X In- 1) ③ XESTESAE

2 =Fu correction factor:for= TM-t(n-1 Sw=n +rin-2[nuscsi]
/

it up >5 n935 X-Bin(n, p) => X-NCap,Yug*6" :X· - ·XnFN(M, 6)A &
Binomial Normal Y.

... YnENCM2, 62)
, ETIGE

P(X = a) Pca-05[X(a+ 0. 5) Si=n [i Sn[CYicF(nit , nu) (2) GGMM+(+ m- 2)

P(X, a) P(X >a -0.5) p = AFT.,-FYELC1] FiPAFIN ③U.-Min

P(X(a) PCX < a +o . 5) p= and=*pt(p-Lep+ Zen) (76.

2

, outAFER

P(Xxa) P(X < a+ 0 . 5) when ups,5 and n95 .
n =q E-M, -Ma

,
~N(M,) Juncur,

P(X (a) P(X <a -0. 5) 1t MEi X- y -N(M,
-M2,+

(X- Y) - (M,M2)

consistent :FER OGGER:-N(O. 1) MECX-Z+2) M/Gyn, + One ~NCO, 1)

X-M

unbiased : 1)tiph A B* ②6R : E(sY = 6=) s/in-t(n-1) =) ME(X-tette) (2) 0= 62= 6
,
6"F

X=Y- (M,
-Mz)

i) : Given & co. 1) , the confidence interval of sample mean with confidence level 10 2
.GE] Sw/in+ 1/n2+(n , + R2 - 2)

ME (X- ze)in)
,

Y+ze()( Pc-ZepzZE) = 1-d E(5=62 (nin-1)@Est ,
M,MrFER

round up
T

Minimum sample size Needed for an Interval Estimate ofM : n= (2) Eis margin error ot~Fini , nu)



Hypothesis Test p-value
example :

Ho : M = 82 Hi : MF82 two tailed ③ Step 1 Ho : M=5100 and Hi : M/5700 (claim) if P-value 20. 01
, reject Ho

X-el
Ho : M= 36 H: l >36 right-tailed Step 2 : 2 = Olin

= 2
.
28 itthe Bel

,+E Hi

Ho :M= 78 H: <78 left-tailed Step 3 : P (2) = 0 . 988) dueto right-tailed if P-value>0. 01 but P-0.05

P(type/error)= & Ho is correct but reject P= 1- P(z) = 0 . 0113 reject Ho, iJJ H,

& is the level of significance PetypellerrovB Step 4 PC&=0. 05 so we reject Ho if P-value > 0. 05 but P20 ./

right-tail2 Left-tailFOL ① Step 1 : Ho : M = 8 Claim) H:M +8 J-

X-M

2- Test z = 01ih Step 2 : z=M
n

= 1. 89 if P-value > 0 . 1 PETER Ho

solutions for 2-test Step 3 : P(2) = 0. 9706 6 El Er 2- test

① Step 1 : Ho : M=29 and Hi : M329 (claim P = 2x(1- P(z))= 0. 0588 6 E -- test

n([xy)-([x)(ly)

Step 2 : 0 = 0. 05 and due to right-tailed test 2:1. 65 due to two-tailed
,

Pshould2 F** U = IncIX- ECX2]Ency]-izp

d.t = n -2

Step 3 : 2= 30 - 1. 59 Step 4.
P > 0. 05 so we do not rejectHo t-test forr :ter

Step 4 : 2 < To so we don't rejectHo solutions for -test +=LATA-1 Step 1 : Ho &=0 and Hi to

② Step 1 : Ho : M= 80 and Hi : M 780 ① Step 1 : Ho : M= 60 H: M(60 (claim) Step2: CV : 1 2. 776

left-tailed ↓
Step 2 : &= 0. 1 due to left-tailed test 20= -1. 28 Step 2 : 0 = 0. 1 and d.f.

= ) the critical value is1.415=to Steps : t =/0. 4

Step 3 :2=F = - 1. 56 Step 3 : *= 58. 88 and s = 508 Step 4 : reject the No

Step 4 : -1. 50 <1. 28 so we reject the Ho t = YM = - 0. 624 y (YIESestIT) d.Fin-2

③ Step 1 : Ho : M= 24672 and Hi : M#24012 Step 4: < to
,

do not rejectHo

Step 2 : & = 0. 01 and two-tailed test
, 2= 12 .58 & Step 1 : Ho : M= 36·7 Hi : M/36 . / Claim) so Pt (0 . 01 , 0 . 025)

T-M

Step 3 : I=M = 3
. 04 Step 2 : t= slin

= 2 . 517 Step 4 : P> 0. 05

Step 4 : 3
. 04(-2. 58 ,

2 . 58)
, reject the Ho Step 3 : Find P 2 .517 falls between 2 . 145 reject the Ho

and 2 . 624 corresponding to 0= 0. 025 and &= 0. 01



from two independent
2 test for proportion 2-test for comparing two means Test between Proportion

F- P (T1 -*2) - (M ,
-M2) (P.

- 5) - (P1 - P2)

np > 5 n9 > 5 2= spain I = J6/+ Gi/n 2= (5 (( , + 1/2) P =Xp=

① Step 1 : Ho : p= 0. 6 (claim) H: P + 0. 0 Ostep 1 : Ho Mil H, M . F1 Step 1 : Ho : P, -P2 = 0 H: p. -pato

Step 2 : & = 0. 05.
=> 20 = 11. 90 Step 2 : (v Zo = 11. 96 Step 2 : 0= 0. 05 Zo = 11.

96

(x-2) - (Mi-M2) (P-P2) - (P.
-P2)

Step 3 : P = * = 0 . 04 2= =1. 15 Step3 : 2= Join , + oisnu
= 7. 45 Step 3 : 2 = 15(/+ 12) = -2

.)

Step 4 : 2 EC-2o, 20) so do not rejecto Step 4: 7. 45 (+1.
96. 1. 96) reject Ho Step 4 : rejectHo

Test for a variance or a standard deviation & Ho : M ,
=12 Hill,/2 Fig F= ElF]= de

X= (n-1 Step 2 : z = 1 . 00
F=A dif (n-1 , ne- 1) @ Step 1 :HoG=on Hi : biton

& Step 1 : Ho 0= 225 Hi : 0<225 Claim) Step 3 : P(1
. 00) = 0 . 8554 P= 1 P4. 00 = 0. 1446 Step 2 : & =0. 05 fortwo-tail

Step 2 : The CV Xo= 12 . 338 Step 4 : 0. 1446 > 0 . 1 so reject Ho CV : 2 .56 Steps:==3.6

step3 : X=E 19. 36 Find interval (i)-Zel+<MiM) Step 4 : 3.
6) 2 . 56 reject.

Step 4 : 19.
36) Zo

, do not reject to = (X -*2) +2 @ Step 1 : Ho : 66 H1 : 6, >02

T
② Step 1 : Ho : 62= 0. 644 (claim) 11 : 00. 644 -test for unequal variance Step 2 : CV : Fo3. 3/

(X-*2) -(M.M2)

Step 2
:(V = 32 . 852 and 8. 90. t= /Siynitsimn d .f.

= mininit ,-1) Step3 : F==1 . 3/

Step 3 : D =( = 29. 5 ① Step 1 : Ho : M=Un H: M, FM2 Step 4 : do not reject to

Step 4 : 29.5 E (8.%7, 32 .852) do not reject Ho Step 2 : CV to = 12. 365 Regression : Y=a+ bx

(X,- X2) - (M1
-(2) ([y)(IxY-(ix)([xy) n(Ixy)- ([x)(zy)

find confidence interval : Step 3 : t = /siln , + Sinc
= -0. 5) a= n([x] - (IX) b=

n(Ix-- (IX)

① Step 1 : Ho : l = 5 and Hil + 5 Step 4 : do not reject to total variation Icy-yp explained : Icy-2

Step 2 : (V == 1 2. 010 t-test for dependent unexplained :

Icy-y
2

,
22

F-U 5-Mp

Step 3 : t= >1 in
= - 4. 04 t= sp/in MD = Mi-z d. F : n+ standard error firestimate

Step 4 : s to so reject Ho= Sp =/D Sesty or Jest = /Fany-b

Step 5 :Me (X-t ><X+te) Step 1 : Hold = 0 HiMDto Step 2 : (V = 1 2 . 015 --


