Ch10 ngoﬁ\es‘s 'Es}iﬁ: Cdes«ica\ Data

Ca\-egon’cal Dot : Usua\\s discrele data  and  Falls inbo culesor:es.
Ex: blooot group /3&“0‘2(‘ / color ele...

In ChT 8 @ we wusedd lo test for comtinows olata. Tn ths
chepler  we will leam hoaw ot Ffor Calegorical oata.

Two - Sample fed of hﬂpoﬂ\eﬁs for binomial proporh'on ) P\, - ﬁ g9 °

Lykke chg: 2. K- %
There s bwo  methoots For les‘u‘ng fwo -sample ,‘5 Nem
9 l_\_fo;ml _IEO% .)Ehoo! ) l Q) Contingency  Table

Both Woys  Qive Some Oaswel; gt ke P-vqlue § rejection reat‘m
me thocls.

C‘\ 7/8 idem Pecap:

Right- toileot:
ot HD:R’Pzzo US u|: P.‘szo
ik ailed
Zoe
LeCt- loited :
Ho’P-'Pz=0 Us Hﬁpn"Pz Z0
< Al Le%i boileol
"'20(-

“Toro - tailedt:
YD NN L
\\ \\ th— taileo

- Zx 2;“
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Example 1: W p.-pi#0
Two types of m‘él'ication for hives are being determine if

there is a difference in the proportions of adult parent reactions. 20
out of a random sample off200/@dultS)given medication A still had
hives 30 minutes after taking the medication.{fwelve out of another
random sample of 200 adults given medication B still had hives 30
mins after taking the medication. Test using 1% significance level

when: o= 0.0l X . 0.005
2
1- No continuity correction applied
2- Apply Zcorrected to your answer
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Example 2: 0 N m N
A sample of 50 males had 35 smokers. A sample of 100 females had 55
smokers, we want to test if the males proportion is more than the females
proportion. The value of the test statistic is? Use Z corrected
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Examp\e 9 .

The production of two items A and B is to be evaluated. A sample of

1200 items of type A showed(84 of them were defective. Another sample
of 1500 of type B showed that 90 of them were defective. Testing the 1%
significance level, can you conclude that the proportions of defective on

two types are different? Use Z corrected - P
P# P
Two faileot
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Erample b,

Police officers in New York City can stop a driver who is not wearing their
seat belt. In Boston, police officers can issue citations to drivers for not
wearing their seat belts only if the driver has been stopped for another
violation. Data from random samples of females in 2002 is summarized as

the following:

CM D cvers 6\, ea nns Sectbells
—

[Boston \\;ﬂ 48 x

. . . (4 Pn.- P! #0 .
Is there compelling evidence to conclude a difference’in rate of drivers

who wear their seat belts in Boston as co mpared to New York?

Assume continuity correction is applied and use significance level of
0.05 )
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Exomp)e 5:

A study looked at the effects of OC use on heart disease in women 40 to
44 years of age. The researcher found that among 8000 current OC
users at baseline (13 women developed a myocardial infarction (Ml)
over a 3 year period, whereas among 10,000 never-OC users, 7

developed an Ml over a 3 year period. Assess the statistical
significance of the results
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Exomple  6:

The production of two items A and B is to be evaluated. A sample of

1200 items of type A showed 84 of them were defective. Another sample
of 1500 of type B showed that 90 of them were defective. Testing the 1%
significance level, can you conclude that the proportions of defective on

two types are dlﬁ__e_’cen.t_?_ Use Z corrected
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Teshing  the hypote sis -
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E xemple 1:

The following table lists results from an experiment designed to test the
ability of dogs to use their extraordinary sense of smell to detect
malaria in sample of children’s socks. The accompanying information

shows the following: r’V"’ both Z § Zcorr

Identify the test statistics and the p-value, and then state the conclusion
about the null hypothesis.

Malo.
Malocia pest [0 pepsent | ol
Dog 122 o El O 25y
Co(vect
Dog P2 o, |4 O 66
trrony
Tokal |75 us 320
7 erpect ed|
E: cxC ’3?'q E. “5-09 En 253&'9 ‘.gbb
folal 26.09 B | 29.9 E. | 65.99 _
34-99 I bt g
2 (0 E) (23 -Bga) (\Sl-\w-oﬁ)l \ (52-36-0u)" , (s —2a4)
= \3% Y \\S-.04 36-04 29.9

o182+ 2.199 &+ 7.01 + Q455 = 19.49

© Ho: P : P, Vs  He P #A lde aght hited
@ %": )QH"I 095

@ R%ecl?on “%"““ \\ 0.05 .- Qe\"ed Ho ¢ Acepl H,
otz 0.08 N\
assume  A-f-1 2. gL, 1 ue.

Ly Pm lobe




Ly Confiviodion of queston
P-volue 7 Tesd  shet =5 Your  erfical  poiat
S 0-9% d.p: ‘l
\\\ Miu <o - P.ua.lue £ 0.00|

’
(euy

2 2
Z coer - z(\o-e\ -05) _(I\fw-m-'ul-o-.e)2 (1191 - 1604 - 0-5)
£ - 128.9 ) t 11509
+(]52-%.001 0.8 + (\\9-2‘1-91\ ~0.8)
26-04 2991

Zeoerz - F) + 2.06 + 6.8 &+ 79%% = [3.29

EXO‘"P‘Q 2: l..»Use Z coer E; ~C

dodq X = 0-001
Suppose we want to know if the rate of smoking in males is different from

females in a sample of 203 Jordanians. The observed values set as the
following:

Swoker Non- smoker Total
Males 32 Ou Ly Or2 é
females 7Y Da 5% On 87
Total 06 93 203

> boke ~ight  Fodest fogt
BE: | 6057 | 6543 B e P=P Vs H: P #h
4s5.43 ., 41.63 E.

2 2
@ TTest stat = x*: 2(\°-E‘ -0'5)2 =(\71— f0.59| .0.5) +(\|-(|1-35-"¢3\ ‘0-&)
E 60-59 65.43

2 2L
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Emple 3: E . Ox¢

“Fehal

The following table lists the number of females take‘n in a study to see
whether there’s an association between breast cancer and having first
child after age 30. Assess the following data for statistical significance,

using a contingency table approach. Ly Rt p-value
O: Tlal E:
6R2 2697 2220 621-5¢ 26934
498 3743 10245 1 659. Y 8585.5¢
Bal 2190 Nnegy %448
.. = 2 (\O—E\ - 0. 5) (\683 521.66) - 05) (\2534 uqsulj
T 53154 2684
2 2
+ (| weg - 1g5v4) -08) (|87"t=7--8585-5¢s} -0.5)
\459-4 ©585-56

Nierp = HA6E + 5% ( 1560 4 3.017 = 778U

A
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O]O?' 0.0) 0.05 O .\
| 1 v
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L= 0-06

Exomple h:
Assess s botisicol s‘%mﬁcaace for the [%"MA&? Tesl be hpo olkesis
O: E:
12 . |[498% 0o, |B00o 6-67 4993.33
3 Oy 9943 &, |[loo0O 19-39 °{Q865;z
20 'u9go 15600
lo-E|-0-8)
(X‘toﬂ-t 2( = 6 0 0-.-0068 + 0-003¢ +2.55
‘X?'Corr : q.66
N P-value = 0.005
P~VOIM€ O ‘\!5 stabiehicall J
‘ ; SI%MC'CM('
F-66
Hp: Pi=Pa \is H: PtR
Ly n‘aﬂ lo:leat
AN
X- 766
0-95 0-05

NN Y
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Imporlam{ nobe for X lest :
2 (6-€)
E

The lomer e %*. The less ara o e rgh, so less p-vale
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QxC thnseﬂﬂ Yable : (er I we use Yoles -correcled . Hore o onh)

How to bGnd error? E-= R;C
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l |
fo of rows e of Columns
Conditions for R x C 2
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E xomple 1: Assess
Guuer\ “\.Q QUW

'“‘C _h%PO“\G‘&\S ?

d.{' < (l‘(-') R(le): _\L

Table of Observed Values

e shishical S'S niticonce
-15 information: ASSMMAS oLz 0-056. Test

in 300 peeple

T—

/ | Middie

High

Bachelor’s

B

Qualification Master’'s Ph.D Total
Marital Status School School
Never married 18 36 21 9 90
Married 12 36 45 36 21 150
Divorced 6 9 9 3 30
Widowed 3 9 9 6 30
Total 39 90 84 5S4 33 300
Qualification / Middle School High School Bachelor’s | Master’s | Ph.D
Marital Status
Never Married | 90 x 39 AT 20 x 90 - 27 25.2 16.2 9.9
300 300
Married 19.5 as a2 27 16.5
Divorced 3.9 9 8.4 5.4 3.3
Widowed 39 9 8.4 5.4 3.3

(o-%) )

0.935

(18-113)

(3-33)°

S 1

-7 3-3
P-volue s 0.025
0-025

0.0| 0-08 O-|
| 1 I |

|
H.'u‘:\ \ Siyy rot  Sig
S Resulls oce sfgﬁﬁcc-nl

O0.00(

wH
Q-‘:
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2%.53
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|
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E e 2
o Aesuw ot: 0-06

Asess  the &“w}'\j stalishicnl si%l\:f?cqnce. Anol  Gad  wether

de vorables are associaled or not:

E.
hig.6 | 13483 | Q3%.6 | 3719 4.7
128y | U2ga7 | 29704 [ 1133/ L4763
O Ho: indlepenclent \s H,: deperoloal

Wl ocsocialeo! o8sock feol

® «- (o ": 120- 3

@ N
0-05
0-95 Ruwlue:
\\ |-0999 =<0.00|
94y %03
AL - (9-!) x(6-1)= 4 0.0 0.0l 0-08 O-|
I | \ | |
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Ex ample 3:

Delemine to }he 5 %
Camde are  dlepenctent
E: 13-33 10 21.63
26.67 Yy 30-33
® Ho: inclepend eat s H,: olepenclent

nol ossociateo

associaleol

s-'%niﬁ‘oqme level whether school anel

X
9 -€
@ X - (0 ) zeoosay + O & 0029 + 0-004942 « 0-286 1+ 0-6872

Xt 0.912

0-95

0-05

o-q%
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Chi - Sﬁuo.re Goclness -of - Sil fest:

= A?pmm‘nalian of discrele (ondom wvaneble Jo coninuews randl om
vanable.

Disecele Conbinuily _comrection s Conlinuous
(B?ﬂom‘&\) (Mrmal)

How o conry oul | amhm.‘lﬁ cocrachion 7

@ Ex  P(x<e) = P(xg¢5s)

]M — L>O\mef Cor\ﬁnuzlj Cocechon

o‘|\$‘hu on
bleck

\5-5 16 16-5
|=‘) Conbinuily cerrection , from  15.6 and Qoiny down, so K 16.5

lese han 16 & oubicle e box = toke wolues oubside box lo e left

L Cuz
less  thon

® Ex P(x > ) P(X > 65)

65 7 15
|

Giceoler  than  or equa] => Since  equal lake all box => Since am.lee than
so  lake b the ghl.

Q P(x »a) L= P(x > a -0.5)
|

@ P(x>a) | » P(x > a.08)

-0-5 & a+d.8
I



SDMe qu\'CIL exanple.s ol CenFnuiB Cocrection:

0, P(x >18) [olscrete] — P(x3 185) {covd-tnuous]

$
normel
= .
176 18 13.5
I
@ PO84 x ¢ 26) » %<4 { x>Ie
=> . ,
96.6 26 26.6 s 18 185
] \
- P(185 < % ¢255)
® PO8<L %x < 26) » %218 4 X<
=> . ,
96.6 26 26.6 s 18 135
] |
s P15 ¢ x¢ 255)
ouwkble | (u‘f\s«‘de box

® PUl3zx ¢25) = x>I3 $ % €25

=2

246 25 258 ms 18 188

= P(18-5¢ x¢255)



Example 1: Tf e p20 % o&=l6
®G\tven hot P(X<26) s oliscrete, Bl P(x<26)

Discrete —3 conbinuous => Conlw‘nuiB correchon.
X wl(x, &2 )

P(x ¢ 25.5) 7= X-H
(o

96.6 9§ 266
1

P(z <« 26'3 -20) . P(z < 139):{0.9142

@ Guven thot P18 €% <2¢) 3 disciete, Snal % 7

X > 18 b % €26
b

75 @ 185 26.8 2 26.5
L_ ~ ———ﬁ‘

o P(\&S -20 L 72 tQé.B - 20)
4 Y

> Pl-0375 < 2 < 1.625) = P(z2143) - P(zy o.3% )

. P85 ¢ x¢ 265)

=> 0.9484 - 0.35%0 = | 0.596Y4




x*  Goodness -of - fi emmple:

Hypertension Diastolic blood-pressure measurements were collected at home in
a community-wide screening program of 14,736 adults ages 30—-69 in East Boston,
Massachusetts, as part of a nationwide study to detect and treat hypertensive people
[6]. The people in the study were each screened in the home, with two measure-
ments taken during one visit. A frequency distribution of the mean diastolic blood
pressure is given in Table 10.20 in 10-mm Hg intervals.

We would like to assume these measurements came from an underlying normal
distribution because standard methods of statistical inference could then be applied
on these data as presented in this text. How can the validity of this assumption be

tested? Ho'. Normal adequd‘e Vs H': nomol sk Mﬂquﬁk

TABLE 10.20 Frequency distribution of mean diastolic blood pressure for adults 30—-69 years old in
a community-wide screening program in East Boston, Massachusetts

Observed Expected Observed Expected

Group (mm Hg) frequency frequency Group frequency frequency
<50 57 69.0 =80, <90 4604 4538.6
=50, <60 330 502.5 =90, <100 2119 2545.9
=60, <70 2132 2018.4 =100, <110 659 740.4
=70, <80 4584 4200.9 =110 251 120.2
Total 14,736 14,736

We wa to fest the assumphon thet the ok

Clime Bom @&  normal -olishibubion.
How lo Bad  expected ?
E: P(X2560) x Tota| Observeel Prequwﬂ {6 8t o

b ofiscrefe (> 4 pon ehole
%- 2he X = 80. 63
& E: P(x ¢ 495) x)y93s.. n-> B ——
2 §=12
= E-P(Z >260) x\336 ) 5= Z’l‘f - (2")
n-| n(a-1)

2
5> E 000674786 =| 69 |) => <% SFx* (Sl

n-l n(n-1)

Lels faol second row:

E: P(so § x <60) x O =P (k%5 < X £595) x0

=[P(z > |.745) - P(z> 2. 60)3 *Q = (o.oseg -0.0043) « \4786
= 5602.5



Continualtion :

-t
Test shat: YO (OE )
2
o, (57-69) (251-102)
: N
6% 120-2
‘Xq'= 2269 Assume  o2: 0.05

/N

.- Re&ec’r Ho & Accepl H,

oy 3262 mg&,\;,\? nomel methoet  does nel
?rov-‘ole on oo‘eeluc}e 1 b he dobo.
3¢ Tmportani,

DQ%(QQ of %Edom Qr Chi- SC’UDreG‘ %owfm‘ss -OD" i
d'gz 3 - \C = 1

9: Number of qroups /cahson‘es
LI E<S5 hen B s c'al@sotj we ;)e:'n i
With  Quother mlo%aj andl ¥+ ceumls as one

‘(= number ol  eslimated poramelers
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Cki~sc|uared csoodfess -of- Bt poles:

* (e s‘wg he fF of the fest o the dbo being
Ho -

e Ex?ec‘-ed calculedion:

—— Cconbuuily Correckfon
Enpected Snd probabitly
( 2
% Test Sk o¢ = (OB
E

‘#Dearee of freedlom: 3 -k -1/(3@9-?::}" -1

abors

%The sum of the expeclest shod equal the sam
ot observed:



Exemge 2: The Mean weighs of a sample of 200
‘x\hen\s is 62 kg ol te sladoel deviakn is 3 ke

Ly X

Weigh [ 45 [h5gw <50 | 50gw<as | 555w <60 W60

freqpeey | 19 Ly 4 g2 59 o
L’%ﬁs 1-24 2q.y WS- 7 29.42 .24 ] E

Given Mol %:52 and S:3. We (woud fke }o asaume that

hese Meosuemerts come Rom  Me normal  didhibubion- How can

the  valiotity of Ws assumphon be fested 9

Ho: normal  dliskebubion  Valiol Vo H,: normal  olidabubion not o
vealiol-

E=Px<a) x O, @®© P(xcud)x O,

O,: 200 = P(Xx shuu5)»0, »P(z>25)x 0,

E- Q.0062 % 200- 124

Lot B 200- (1-24 « L7 + 8942 +I24). 3q.4

Ted skt » % § (o (v, (a-v2
E |24 [-24
v X2 1684y AdF:5-2-1z 2
N CE

0-05

o Reject H, ¢ Accept H,
\\: > normal  dligheibukion  not  adequale.

5N ieguy




