7.3/ IHypoethesis Testing : TThe Difference
PELWEER WO, population mean :

s We have the tollowing steps:

1.Data: determine variable, sample size (n), sample means,
population standard deviation or samples standard deviation
(8) 1" 1S unknown for two pepulation.

2. Assumptions : We have two cases:

s (Cascl: Population is normally or approximately normally
distributed with-known or unknown variance (sample size
n may be small or large),

s Case 2: Population 1s not normal with known variances (n
1s large 1.e. n=230).
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3. Hypotheses:
we have three cases

Casel:H; pl=p2 — M-, =0
Hpt Py # Mo — My - My #£ 0
e.d. we want to test that the mean for first population; is
different from second population mean.
Case I1: Hy: pl=p2 — M-, =0

Hy: Ui> Mo —H - By > 0
e.d. we want to test that the mean for first population; s
greater than second population mean.

Case III: H;: p1=p2 —  d,-Hd, =0

Hpat My < Mo — M- M2 <0
e.g. we want to test that the mean for first population
IS greater thani second population mean.
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4. Test Statistic:
s Case 1: Two poepulation Is normal or approximately

normai / \

0” is known 0° is unknown if
(0, .,n, large or small) (n; ,n, small)

D

population population. Variances
Variances equal not equal
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m Case2: It population 1s not normally: distributed

s and n; 0,18 large(n; =2 0/,n,= 0)

s and population variances 1S known,
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5.Decision Rule:

i)IfHAlpl;éHz — M1 - H2 #£ 90
m Reject H g1 Z >Z_qp OF Z< - Zj.ap
(when use Z - test)

Or Reject H o 1f T >t1_o/2 (ny+ny-2)0 T< - t1.0/2_(ny+ny -2)
(when use T- test)

B ) Has pys s — P - B =
m Reject Hy if Z>Z, 4 (when use Z - test)
Or Reject Hy it T>t)o (n+n,-2) (When use T - test)
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liii)IfHAI}J1< Mo — Hi - M2 <90
Reject Hp it Z< -7, , (whenuse Z - test)

m Or

Reject Hy 1t T<- t; o n;n,-2) (When use T - test)

Zi o » L1 » Lo are tabulated valties obtained
from table D

b1 o 5 t1.q » Ig ar€ tabulated values obtained from
table E with (n,#n, -2) degree of {reedom (dt)

6. Conclusion: reject or fail to reject Hy
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Exampler.s.d page23s

s Researnchers wish to know i the data have collected provide
sufficient evidence to indicate: a difference in mean serum
uric acid levels between normal individuals and individual
with; Dewn’s syndrome. The data consist of serum uric
reading on 12 individuals with Down's syndrome from
normal distribution with variance: 1t and' 15 normal individuals
from noermal distribution with variance 1.5 . Theimean are

and a=0.05.
Solution:

1. Data: Variable 1s serum uric acid levels, n,=12 , n,=15,
o’,=1,0%~=1.5 ,0=0.05.
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2. Assumption: Tweo population are normal, 6%, , G2,
are known

3. Hypotheses: Hy: p1=p2 — -

0 Ha: M1 2 Mo — M1 - M2
4. T est Statistic:
0 = 2.57

5. Desicion Rule:
Reject H 0 it Z >Z1-G/2 Or /< - ZI-G/Z
Zi-a/2= L1-0.05/2- L0,975-1.96 (from table D)

6-Conclusion: Reject Hy, since 2.57> 1.96
Or 1f p-value =0.102— reject Hyif p < o — then reject Hy
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Exampler.si2) page 240

TThe purpose of a study by Tam, was to investigate wheelchair
Maneuvering in individuals with over-level spinal cord injury (SCI)
And healthy control (C). Subjects usedia modified a wheelechair to
Incorporate ai rgid seat surface to facilitate the specified
experimental measurements. The data for measurements of the
left ischial tuerosity (Loaiall s Sl e b yili s A5l e ) for SCIl and

control C are shown below

131 115| 124| 131|122| 117
60| 150| 130| 180|163| 130
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We wish to know! Ifiwe can conclude, on the
basis of the above data that the mean of

left Ischiall tuberosity for control C.lower:
than mean of left ischiall tuerosity for SCI,
Assume normal populations equal
variances. a=0.05, p-value = -1.33
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Solution:
1. Data:, n=10; ng =10, S;=21.8, Sg;=133.1 ,a=0.05.

o : (calculated from data)

2. Assumption: Two population ate normal, 6%, , 62, are
unknown but equal

3. Hypotheses: Hy: pc=Hsa— Hc-Hsa=0

Hx: We < Msar —  Me-Hsc< o

4, T est Statistic:
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5. [Decision Rulle:
Reject H 0) if T<- Tl—d,(n1+n2 -2)
Tl-d,(n1+n2 2) = TO.95,18 _ 1.7341 (from table E)

6-Conclusion: Fail to reject Hy since -0.569 <« - 1.7341
Or
Fail to reject Hy since p=-1.33> a =0.05
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Exampler.3.3 page 241

Dernellisiand Panaretoul examined subjects with hypertension
and healthy control subjects .One of the variables of interest was
the aortic stiffness index. Measures of this variable were
calculated From the aortic diameter evaluated by M-mode and
blood pressure measured by a sphygmomanometer. Physics wish
to reduce aortic stiffness. In the 15 patients with; hypertension
(Group 1),the mean aortic stiffness index was 19.16 with a
standard deviation of 5.29. In the30 control subjects (Group 2),the
mean aortic stiffness index was 9.53 with a standard deviation of
2.69. We wish to determine ifi the two populations represented by
these samples differ withi respect to mean stiffness index .we wish
to know if we can conclude that in general a person with
thrombosis have on the average higher IgG levels than persons
without thrombosis at. a=0.01, p-value = 0.0559
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Group Mean LgG level standard deviation.

Thrombosis 59.01 53 44 .89
46.61 54 34.85

1. Data:, n,=53/, 1,=54, S,= 44.89, S,= 34.85 A=0.01.
2. Assumption: Two population ate not nermal, 62, G=,

are unknown and sample size large
3. Hypotheses: Hy: p,=p, — Hdi-H2=0
Hat M1 > M2 — Hi-H2 >
4. Test Statistic:
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5. Decision Rule:
Reject 5 0) lf L > ZI—G
Zig - Lyogg - 2.33  (from table D)

6-Conclusion: Fail to reject Hy since 1.59% 2.33

Or
Fail to reject Hy since  p= 0.0559 > o =0.01
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(.5 Hypothesis Testing A single
pPopUIation PropoKiIen:

n Testing hypothesis about population proportion (P) 1s carried out
i much the same way as for mean when condition: is necessary for
using nermal curve are met

s We have the following steps:

1.Data: sample size (1), sample propoertion( )i, P,

2. Assumptions :normal distribution ,
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3.Hypotheses:
we have three cases
Casel:H, P =P,
Hy: P # B
Case II: Hy: P = Py
Hy: P> P,

Case III : H,;: P = P,

HAI P < P()
4. Test Statistic:

Where H, is true ,is distributed approximately. as the standard
normal
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5. DEcIsIon Rule:
) If H,: P # P,
Reject H 0 i Z >ZI-G/2 or L< - ZI-G/Z

11) If HA: P> PO
Reject Hy it Z>Z, 4

i11) If H,: P< P,
Reject Hpif Z<-Z, 4

: Lo 5 Li-g 5 Lqg are tabulated values obtained from
table D

6. Conclusion: reject or fail to reject Hy
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2. Assumptions : ' is approximately normaly: distributed
3. IHypotheses:

s We have three cases
s Hy: P = 0.063
Hy: P> 0.063

s 4.Test Statistic :

5.Decision Rule: Reject Hy if Z>Z 4
Where ZI—G: ZI—O.OS :ZO.95: 1.645
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6. Conclusion: KEail to reject Hy

Since

7 =121% 7, . 1.645

Or,
If P-value=0.1131,

tail to reject Hy — P>«
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Exampler.5.d page 259

Wagen collected data on a sample off 301 Hispanic women
Living ini Tlexas .One variable of interest was the percentage
of subjects with impaired fasting glucese (IFG). In the
study, 24 women were classified in the (IFG) stage .The article
cites population estimates for (IFG) among| Hispanic woemen

In Texas as 6.3 percent .Is there sufficient evidence:to
Indicate that the population Hispanic women in Texas: has a
prevalence of IFG higher than 6.3 percent ,let a=0.05
Solution:

1.Data: n = 301, py = 6.3/100=0.063 ,a=24,

gy =1- pp = 1- 0.063 =0.937, a=0.05
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