We conduct an experiment +o see if a coin is fare. e Flip e coin wice
and fecord the umbar of heads. Affer repeating fhis 100 tives these ate our

fesults -
OH | 1H | ZH
123 [ 5l | 2|
We wish Yo test the hypothesis that fhis is a-faic con, fo do fhat e need
-Expected Probabilifies: POM=P(T and T)= PO P(T)-=2-2=
Pn)=P(H and H)~PLA)-AH)=% L=
P(1H) =P ((Hand T or [TandH)) = PHT) + P(THY =+ 7= 2
‘Expected counts: Tofa] flips - Probabilﬁg
OH=100§=25, 1H=100-5=50 Zy=-100-%=25
- What would we do fo fest? Chi-squared Goodness of At Test!
=Sty (15-207, (50BN (152 _ | ¢,
Exp 5 50 25 2k

3F inthis case is 2 sinee we had 3 4ofal outcomes 50 Cos=5.99

Cas =594 > 02=%"
so we Fail to (eject




What if e want fo checl i birth tafe and stork population in & conrty are covelated
Tn 200 coudties We obseve
Bith 2100 Lowbicth cafe  P(1g)=05
@ 1100 Wi birkh r8te  P(HBY=05
Sk (180 Low storks P(19)=0.75
® 150 Wh shorks — P(HS)=0.25
Expected probabilify: We are expecting independenee so..
P8 and LS) =08)-Ps)=1 - & -4
P(HB and KO)=P(HR)-P(HS)-% 4 = ‘A

P(HB and (S) = %
P(LB and HS) -3
-Expected Counts: Total count - probabilify
(S HS e Observed: (S HS
(8| 75 75 ° oo (6| 90 10 Jwo
HR |, 75 15 100 He| 60 UO |0
94100 %0 50 (%0 50

- What would we do fo fest? Chi-squared. Goodness of it Test!
. @0 (s0Y | (F5-60) _ (25-40Y" _
7% 75 25 725
What is df in this case 2
df = (%of rows -1) (teolums-1) = (2-D(2-D= 1 =1
Then Ce=2.941. Sine X =24~ 3.341=Css, We re\'\cc+‘.
This means the variables are nof independent.

/Al



Mulkiple Comparison

If you v eulple hypotresis fesfs, Hhe odds of error become higher

lefs sS4y
A=No %T\*ee 1 etror (T16) infest 1

A =No T\E fest Z

Tes)m\g 8} =005 (957 onfidone)
(’co‘oabﬂlﬁ of TS
P(A)=095 |- P(A)=0.05
P(A and A= PUAY A(A) - 00k and A= - (0.95-0.35)
=0.95-09% = -04l

-0.4| =0.04 or |-(095)
Let m bethe pumber of fests o fun P )

confidenee | \-ox PCA) ?)s\r\ﬂ\e kest

enor | T YO O e .\ T
Fomily wise |- (1Y \-P(AP(A) € twotests
efnor (ate ‘ ;

FED | 10 | |- [?(A;\“] — tesfs

Fami\\ﬁ Wise ecvor (afe: The Oi(ifs ou Committed 8 We 1 error in 3t least one of
lﬁW

How fo fixthis? Bonferoni corvection : For #=0.05, using o<* = =/m
= FNER =|-(1-%/m) o ox



