
ll Sample from Normally Distributed Population, Sample from Normally Distributed Population, σσ22 Unknown, n  Unknown, n  ≤≤ 3030::
ll Example: Example: Dissolving (in sec.) of a drug in agitated gastric juice Dissolving (in sec.) of a drug in agitated gastric juice 

((4242..77, , 4343..44, , 4444..66, , 4545..11, , 4545..66,  ,  4545..99,  ,  4646..88,  ,  4747..66). Do these data ). Do these data 
provide sufficient evidence to indicate that the populations mean for provide sufficient evidence to indicate that the populations mean for 
dissolving a drug greater than dissolving a drug greater than 45 45 sec.? Let sec.? Let     αα = = 00..0505..

ll HH00: : µµ = = 45          45          ,           H,           H11::µµ > > 4545

ll From Percentiles of t Distribution TableFrom Percentiles of t Distribution Table
ll t t ((1 1 -- αα)) , , vv = t= t((1 1 -- 00..0505), ), 77 = = 11..89468946

ll The critical value of test statistics is The critical value of test statistics is 11..89468946
ll Statistical decisionStatistical decision: Accept H: Accept H00, since t < , since t < 11..89468946..
ll Clinical decisionClinical decision: Conclude that, on the bases of these data, there is : Conclude that, on the bases of these data, there is 

an indication that the mean for dissolving a drug less than an indication that the mean for dissolving a drug less than 45 45 sec. sec. 
(P>(P>00..0505).).
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llSampling from Normally Distributed Populations: Population Sampling from Normally Distributed Populations: Population 
Variances, (Variances, (σσ11 and and σσ22 ) are Equal but Unknown) are Equal but Unknown::
llExample:Example: In order to evaluate the difference in serum Na levels between In order to evaluate the difference in serum Na levels between 
normotensivenormotensive and newly diagnosed hypertensive patients not yet on a Na and newly diagnosed hypertensive patients not yet on a Na 
controlled diet, the following data were obtained:controlled diet, the following data were obtained:
ll NN Mean (Mean (mEqmEq/liter/liter)     )     Standard Deviation (Standard Deviation (mEqmEq/liter/liter))
normotensivenormotensive 15          144                          615          144                          6..22
llHypertensive      Hypertensive      12           160                          412           160                          4..99
llUsing Using αα = = 00..01 01 level of significance, can it concluded that there is a difference level of significance, can it concluded that there is a difference 
in Na level for the in Na level for the normotensivenormotensive and hypertensive groups?and hypertensive groups?
llHH00: : µµ11 = = µµ2                       2                       HH11: : µµ11 ≠ ≠ µµ22

llFrom Percentiles of t Distribution Table From Percentiles of t Distribution Table 
lltt((1 1 -- αα//22) , ) , vv = t= t((1 1 –– 00..0101//22),), 1212++1515--22 = t= t((00..995995), ), 2525 =  =  22..78747874..
llStatistical decisionStatistical decision: Reject H: Reject H00, since t > , since t > 22..78747874..
llClinical decisionClinical decision: Conclude that, on the bases of these data, serum Na level is : Conclude that, on the bases of these data, serum Na level is 
different for the two groups. (P<different for the two groups. (P<00..0101).).
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Paired tPaired t-- test:test:
InIn previousprevious discussiondiscussion involvinginvolving thethe differencedifference betweenbetween twotwo
populationpopulation means,means, itit waswas assumedassumed thethe samplessamples werewere independentindependent..
AA methodmethod employedemployed forfor assessingassessing thethe effectivenesseffectiveness ofof treatmenttreatment oror
experimentalexperimental procedureprocedure isis oneone thatthat makesmakes useuse ofof relatedrelated
observationsobservations resultingresulting fromfrom nonindependentnonindependent samplessamples.. AA hypothesishypothesis
testtest basedbased onon thisthis typetype ofof datadata isis knownknown asas pairedpaired comparisonscomparisons testtest..

Where     Where         samples mean differences,samples mean differences,

population means difference,population means difference,

Standard deviation of the difference between samples.Standard deviation of the difference between samples.  
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ll ExampleExample: Serum : Serum digoxindigoxin levels were determinedlevels were determined for nine healthy males aged for nine healthy males aged 2020--
24 24 years following rapid intravenous injection of the drug. The measurements years following rapid intravenous injection of the drug. The measurements 
were made were made 44--hours after the injection and again at the end of an hours after the injection and again at the end of an 88--hours hours 
period.period.

ll Serum Serum DigoxinDigoxin ((ngng/ml) /ml) 44--HHoo.:  .:  11..00,  ,  11..33,  ,  00..99,  ,  11..00,  ,  11..00,  ,  00..99,  ,  11..33,  ,  11..11,  ,  11..00
ll Serum Serum DigoxinDigoxin ((ngng/ml) /ml) 88--HHoo.:  .:  11..00,  ,  11..33,  ,  00..77,  ,  11..00,  ,  00..99,  ,  00..88,  ,  11..22,  ,  11..00,  ,  11..00
ll Is there a statistically significant difference in the serum Is there a statistically significant difference in the serum digoxindigoxin

concentration at the end of concentration at the end of 4 4 hours and concentration at the end of hours and concentration at the end of 8 8 
hours? Let (hours? Let (αα = = 00..0505). ). 

ll Differences (D):  Differences (D):  00..00,  ,  00..00,  ,  00..22,  ,  00..00,  ,  00..11,  ,  00..11,  ,  00..11,   ,   00..11, , 00..00
ll HHoo: : µµdd = = 0 0 ,           H,           H11: : µµdd ≠≠ 00

From Percentiles of t Distribution Table,From Percentiles of t Distribution Table,
(t (t ((1 1 -- αα//22) , ) , vv = t= t((1 1 –– 00..0505//22), ), 8 8 = = 22..30603060))

StatisticalStatistical decisiondecision:: RejectReject HH00,, sincesince tt >> 22..30603060..
ClinicalClinical decisiondecision:: ConcludeConclude that,that, onon thethe basesbases ofof thesethese data,data, serumserum

digoxindigoxin concentrationconcentration isis differentdifferent forfor thethe twotwo timestimes..
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ll Hypothesis Testing for a Single Population Proportion:Hypothesis Testing for a Single Population Proportion:
ll ExampleExample: A survey was conducted to study the dental health : A survey was conducted to study the dental health 

practices of a certain urban adult population. Of practices of a certain urban adult population. Of 300 300 adults adults 
interviewed, interviewed, 123 123 said that regularly had a dental checkup twice a said that regularly had a dental checkup twice a 
year. Test the null hypothesis that P=year. Test the null hypothesis that P=00..55. Let . Let αα ==00..0101. . 

ll Statistical decisionStatistical decision: Reject H: Reject H00, since Z<, since Z<--22..5858..
ll Clinical decisionClinical decision: Conclude that, on the bases of these data, not : Conclude that, on the bases of these data, not 

5050% of the population regularly have a dental checkup twice a year. % of the population regularly have a dental checkup twice a year. 
(P<(P<00..0101).).
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ll Hypothesis Testing for the Difference between Hypothesis Testing for the Difference between 
Two Populations Proportions:Two Populations Proportions:

ll Example: Example: In a study designed to assess the side effects of two drugs, In a study designed to assess the side effects of two drugs, 50 50 
animals were given drug A and animals were given drug A and 100 100 animals were given drug B. Of the animals were given drug B. Of the 50 50 
receiving drug A, receiving drug A, 11 11 showed undesirable side effects, while showed undesirable side effects, while 9 9 of those of those 
receiving drug B reacted similarly. Test whether the theoretical receiving drug B reacted similarly. Test whether the theoretical 
probabilities of side effects are the same for the two drugs. Let probabilities of side effects are the same for the two drugs. Let αα ==00..0505..

ll Statistical decisionStatistical decision: Reject H: Reject H00, since Z>, since Z>11..9696
ll Clinical decisionClinical decision: Conclude that, on : Conclude that, on the bases the bases of these data, the of these data, the 

probabilities of side effects of the two drugs are not the same. (P<probabilities of side effects of the two drugs are not the same. (P<00..0505).).
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