1-WAY ANOVA
Assumptions

Ho:y,

Ha:not all means equal

BT F..=MS,./MS,,

Reject Ho if |F,, | > [Fu |

zggumaﬁ'flzr'i‘g;’gz' ~+Review 1 WAY ANOVA O P <. L
.Obsafvatiafsmd tatl>le lmfthe book for detailed Both F,, and p come dfe= N-k
calculations. from minitab. dfi=N-1
' ST Hain Eect
2-WAY ANOVA ﬂ'es’t: #1t-lnt('e°|:actéan Test #Z-SIactor A | Test #3-§'actor B
pti o: Factors A an eans eans
AssesfeJ T—Vt\llgr;sANOVA do notInteract Ho:p,, = o =..p,,  [HOI,, = oy =...p0,
] Ha:Factors A and B | Ha:not all means | Ha:not all means
**Review 2 WAY ract equal equal

ANOVA table in the
book for detailed

l nte

Fsm: M Slnt/M Ser(

F s‘ta( =
\

F =M S!acB/MSarr

slat

M SfacA/M Serr

calculations. For all 3 tests Reject Ho if |F,, | > [F., | orp <a.
3 Possible Tests There will be 3 F-values and/or p-vafues in minitab.
dfn=r-1 dfp=c-1  dfine=(r-1)%(c-1)  dfer=r*c*(n-1)  dfror=N-1
ANOVA-BLOCKED | Test #1-Was Test #2-Factor [***If in test #1 we
Assumptions Blocking Needed? |, . Means Dg rwt?s-{ {Sg]egt.l’:’o
-See 1-Way ANOVA  [HO = oy =l | batriot ol faclor  WAY ANOVA to
~Review BLOCKED | Ha:not ailbiock Means equal complete test #2,

- means equal q therwise, you can
ANOVA table in the F =MS. /MS. |Fa=MS,/MS,, proceed with test
book for detailed stat block et 2 using the output,
calculations. For both tests Reject Ho if [F,,, | > |Foq | Orp<c. fna
2 Possible Tests There will be 2 F-values and/or p-vafues in minitab. ey
dfpiock=b-1  dftac=c-1  dfer=(0-1)*(c-1)  dftor=N-1 At

Bonferroni used to identify where the actual differences between means are.

critical difference = toy2; * sp*SQRT(1/n3 + 1/n2)
Interval = actual difference +/- tes2) * s6*SQRT(1/n1 + 1/n2)

sb=SQRT(MSW)E

J=l(re)*(rc-1)1/2
J=number of comparisons

-if the interval contains “0" there is no difference between the means being compared

Used for 1-WAY ANOVA and 2-WAY ANOVA, do not use for BLOCKED ANOVA

[Correlation Ho:p=0 Ho:p=0 -“r"is calculated by minitab
-Measure the relationship Ha:p=0 Ha:p>0 ~ Reject Ho if [Ty [ > [Teu [Orp <
E’:m:;s"bze;’vigzglfsan g Tws frz Variance Inflation Factor (VIF)
1- Multicollinearity is a problem caused by highly correlated
-The closer to 1 or -1 the T independentva)rliableg. v —y ! yz
stronger the relationship  df = n-2 Itis a problem ifVIF>10, IF=1/(1-R")

e 5 6 (0 > vl goem

Simple Regression

Assumptions
-Error Terms Norm Dist.

-Constant Variance
-Error Terms Ind.
-Linear Model

2 PossibleTests

-Regression Equation Given in Output as'y
-Residual= actual value - value predicted by mo

Test #1-Significance
of Model

Test #2-Significance
of Variable in Model

Ho:B,=0 Ho:B=0 T,=b,-B, df=n-2
Ha:B,#0 Ha:B 20 Sor
Fslal=MSreg/MSelr RejeCt HO iflTsm I = lT:nl IOF p <a

Reject Ho if [F.y, | > [Foa |
orp <oa.

All numbers come frgm minitab.

=c+B x
del by subbing “x” into equation

1-Tailed Hyp 2-Tailed Hyp Assumptions Formulas Decision Cl (2-Sided)
1 Sample Z-Test -Random Sample 2 =X q Reject Ho if ' |
Ho:pu=5 Ho:u =3 -Data is Normally o/N(n) (Zg | > 1o ¥ X £ Z,, 0/N(N) 1 2
| Hap>5 Ha:p # 3 Distributed (CLT) oF pe |
L . .
1 Sample T-Test -gatndpn?\l Sampli‘le T.= ?\/— 1 Breject Ho if . y
g = fl= -Data is Normally NERL T+T.
Paired T-Test -Dependent Samples T.=d-u Reject Ho if N
Ho:p,=0 Ho:p, =0 -Sample of Diff is s/V(n) o | > T ¥ d % T 8/V(N)
Ha:p, < 0 Ha:p, # 0 Normally Distributed df=n -1 orp<a
2 Sample T-Test -Independent Samples To=(XX,) - (H=y,)  Reject Ho if .
Hop,- 4, =0 Ho:p-p, =0 <Each-Sample 15 s;V(1/n+1/n,) Mot 1> Tea 1™ (X %) £ T
N lly Distributed =
Ha:p, - p,< 0 Haip-p, #0 -Pg;nal?ati{)n l\s/ar:ia":::}es 5,7, (0 -T)s +(n-)s,” OTP<e s,V(1/n,+1/n,)
are Equal n,+n,-2
df =n,+n,-2
2 Sample T-Test -Independent Samples T,= 3?1-722 - !g:é-gg! Reject Ho if
Ho:p,- u,=0 Hop,-p, = 0 -Each Sample is (s,/n;+s,/ny) w1 > Me 1% (X%) £ T,0"
N lly Distributed
Hap,- 1,<0  Haip,-p,#0 _ngngt}gn Varianees df = (sf/n,+2's,22ln2)2 orp<a (s 2In+s,7/n,)
are NOT Equal ((snf/nj) +(52;/nif)
17 2
Wilcoxin -Dependent Samples R/i'value = from Reject Ho if
HoM,=0  Ho:M,=0  -Sample of it HOT initab output p<a Minitab
Ha:M, <0 Ha:M, =0 ormally Distr '
Mann-Whitney -Independent Samples R/i'va'lue = from Reject Ho if
Ho:M,- M,=0 Ho:M,- M, =0 -One ?r bt_)thN%f_lt_he initab output p<a Minitab
: : samples is
Ha:M,-M,<0 Ha:M,- M, #0 normally distributed
1 Proportion -np 210 Z.=DP-p Reject Ho if
Hopp=03 Hop=04  M9210 (pa/n) Zaa| > 1Zea "+ 2,,\(FGIN)
Ha:p<0.3 Hap=0.4 p=xn §=1P orp<a
2 Proportions -"1,2:1 E 18 Z..= (0.5, - (p,p,) Rzeject H%if .
Ho:p,- p,=0.0 Ho:p,- p, = 0.0 Mk 2 vp(1-p)(1/n +1/n,) e | > 1 et | ~
. . -n,p, 210 _ ?\ p,(\ 1 2 DY+Z*
Ha:p,- p,<0.0 Haip,-p,#0.0 ;> 10 p=(npnB)(nny)  PSC (“@1/221A"7; )
(Independent Pooled) PEx/n,  PExdn, P:di/Ny P01,
2‘_I:'roportionos1 ] Y 2%\1 2 }8 Z,.=(6.5,) - (p.-p.) erjeclt:II% if #
o:p,-p.=U. 0:p;- P, =Y. : P= \/(’F}’q/n +p,G,/n,) stal crit % .
Ha:p,- p,< 0.1 Ha:p,-p,#0.1 2%;}8 TR orp<a (:\Firpz):—: Zu
(Independent) P=xin,  PExIn, V(’51(-‘11/".'1"'pzazlnz)
2 :roportionoso y i -2%:1 3 18 2= (0-F)-(p-p) IRzejeclt:i'% if .
6P, B,=0.0 HOH-P,= L0 opt VB.G/n +Pa,/n+2ppm) el " e = .
Ha:p,- p,< 0.0 Ha:p,-p,#0.0 _2«8\2 i }8 (Ba/n DA/N+2RGN) o T, (PP £ 2o

(Dependent, B;and p,from same sample)

P,=x/n

P=x/n

\{pa/n +pa/n+ZRgin)

CI (1-Sided)

-All Cl formulas will be the same as the
sided formulas EXCEPT you will use 1
tailed T.and Zy

-If the Ha has a “>"sign, only do "-"calc.
Format ->(# calculated , infinity)

-if the Ha has a “<"sign, only do “+"calc

Variables

E=margin of error

1= pop. mean

X = sample mean
o =pop. SD
s,=sample SD

G, = pop. variance L
s’ = sample variance n = sample size

Lg= pop. mean
T of differences
d = sample mean
of differences
sy =sample SD
of differences

s = ponlsd S0 P = pooled proportion

M,= pop. median
of differences

M= pop. median

p = pop. proportion

‘P = sample proportion|| 4) Make Decision

Testing Steps

1) Write Hypothesis

2) Calculate STAT Value
3) Calculate CRIT Value

5) Concluding Sentence

| Format ->(-infinity, # calcutated)

*If 1 tailed and vou have a “<"sian in Ha, reject Ho if Zstat <Zarit or Tstat<Terit If 1 tailed and you have a”>

Multiple Regression
Assumptions

-Error Terms Norm Dist.
-Constant Variance
-Error Terms Ind.
-Linear Model

2 PosTypes of Tests
R2 = 1‘(SSerr/SStot) RZadj= 1
Cl = fit +/- Tas2 *SEnt

-(MSer/MStot) = Msreg/MStot
Pl = fit +/- Toy2 *SQRT(SEs® + SEmodel’)

Test #1-Significance

of Model B canllitien]
Ho:B,=B,=B,...=B =0
Ha:Atleast one B,#0
F..=MS./MS,, =%

reg’
Reject Ho if [F | > [Feu |
orp<a.

Test #2-Significance ‘o= spk
of Variable in Model _o
HoB=0 T

o= h - B~ df=n-k-1
HaB20 o ve} S :

Reject Ho if T, | > |T.a lOrp <«
-All numbers come from minitab.

-This test can be repeated for
each independent variable.

-Regression Equation Given in Output as'y=c+Bx +Bx,+...+B
-Residual= actual value - value predicted by mode’l_
variables into the regression equation.

th

The best model will be the one with the highest R?,
eeiowest Sand the fowest number of ind.%aria les.

X, N
by subbing independent
dfeg=k  dfer=n-ke1 /

dfior=n-1 Pl

“>"sign in Ha, reject Ho if Zstat >Zciit of Tstat>Terit

' V-deilz(L o ¥)

A-deil= (#)



