
lltt--Distribution Distribution 
ll In biological research the population In biological research the population variance is usually unknown and an variance is usually unknown and an 

unbiased estimate sunbiased estimate s22, obtained from the sample data, has to be used in , obtained from the sample data, has to be used in 
place of place of σσ22..

ll The properties of tThe properties of t-- distribution are:distribution are:
ll 11--It is symmetrical about the mean.It is symmetrical about the mean.
ll 22--It is really family distributions, which depend on the degrees of freedom It is really family distributions, which depend on the degrees of freedom 

(df), of samples.(df), of samples.
ll 33--It is not normal distribution and it approach to normal as ( n ) approaches It is not normal distribution and it approach to normal as ( n ) approaches 

infinity.infinity.
ll 44--t curve is somewhat flatter than that for standardized normal distribution.t curve is somewhat flatter than that for standardized normal distribution.
ll 55--It has a mean zero and variance more than one but it approaches one as It has a mean zero and variance more than one but it approaches one as 

the sample size become largethe sample size become large. . 

t- distribution, (df=5)

Standard normal distribution

t- distribution, (df=2)

0   1  2  3

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com
http://www.pdffactory.com


ll Confidence Interval for Mean Confidence Interval for Mean μμ, when , when σσ2 2 is is UnknownUnknown, and n, and n≤≤30 30 
(C.I):(C.I):
A (A (11--αα) ) 100100% C.I. for is given by% C.I. for is given by

ll From percentiles of the tFrom percentiles of the t--distribution table construct this value, distribution table construct this value, 

ll ExampleExample: A sample of : A sample of 16 16 tenten--yearyear--old girls given a mean weight of old girls given a mean weight of 
7171..5 5 and standard deviation of and standard deviation of 12 12 pounds, respectively. Assuming pounds, respectively. Assuming 
normality. Find normality. Find 95 95 percent confidence interval for, (percent confidence interval for, (μμ is true is true 
population mean of the weight girls).population mean of the weight girls).

ll A A 9595% C.I. for % C.I. for μμ is,is,

ll Meaning that based on sample statistics we are Meaning that based on sample statistics we are 9595% confident that % confident that 
the true population mean of the weight girls lies within the range of the true population mean of the weight girls lies within the range of 
6565..106 106 to to 7777..895 895 pound.pound.
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ll NoteNote: : When the sample n > When the sample n > 3030, our faith in (s) as an , our faith in (s) as an 
approximation of (approximation of (σσ) is usually substantial, and we may feel ) is usually substantial, and we may feel 
justified in using normal distribution theory to construct justified in using normal distribution theory to construct 
confidence interval.confidence interval.

ll Confidence Interval for the Difference between Two Confidence Interval for the Difference between Two 
Population Means Population Means μμ11 and and μμ22; When ; When σσ11 = = σσ22 but are unknown, but are unknown, 
(C.I);(C.I);

ll

ll A A ((11-- αα) ) 100100% confidence interval for % confidence interval for μμ11 -- μμ2 2 is given by,is given by,
ll

ll
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ll ExampleExample: The following data represent the fasting blood : The following data represent the fasting blood 
glucose of samples for normal males and females. glucose of samples for normal males and females. 
Assume that the fasting blood glucose of variances are Assume that the fasting blood glucose of variances are 
equals (equals (σσ11

22 = = σσ22
22), but unknown. Construct ), but unknown. Construct 95 95 percent percent 

confidence interval for the difference between the two confidence interval for the difference between the two 
true population means of the fasting blood glucose.true population means of the fasting blood glucose.

ll Blood Glucose (mg/dl)Blood Glucose (mg/dl)
ll Male:        Male:        97   100     115     98     110     105    11597   100     115     98     110     105    115
ll Female:  Female:  103     94     110     90     100103     94     110     90     100
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ll Meaning that based on sample statistics we are Meaning that based on sample statistics we are 9595% % 
confident that the true difference between two true confident that the true difference between two true 
population means of the two groups of fasting blood population means of the two groups of fasting blood 
glucose lies within the range of glucose lies within the range of ––33..813 813 to to 1616..441441..

Confidence Interval for the Difference between Two Confidence Interval for the Difference between Two 
Population Means Population Means μμ11 and and μμ22;when ;when σσ1 1 ≠≠ σσ22 but they are but they are 
unknown, (C.I);unknown, (C.I);
An approximate (An approximate (1 1 --αα) ) 100100% confidence interval for % confidence interval for μμ11 -- μμ22 is given is given 
by,by,
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ll Example: Total serum complement activity (CHExample: Total serum complement activity (CH5050) was assayed in ) was assayed in 20 20 
apparently healthy subjects and apparently healthy subjects and 10 10 subjects with disease. The subjects with disease. The 
following result were obtained:following result were obtained:

ll Subjects                            Subjects                            n                                   sn                                   s
ll With disease                     With disease                     10            6210            62..6             336             33..88
ll Normal                            Normal                            20            4720            47..2             102             10..11
ll The investigator had reason to believe that the sampled populations The investigator had reason to believe that the sampled populations 

are approximately normally distributed, but they were unwilling to are approximately normally distributed, but they were unwilling to 
assume that the two unknown population variances are equal. Find assume that the two unknown population variances are equal. Find 
95 95 percent confidence interval for percent confidence interval for μμ11 -- μμ22..

ll An approximate An approximate 9595% C.I. for % C.I. for μμ11 -- μμ22..

ll Meaning that based on sample statistics we are Meaning that based on sample statistics we are 9595% confident that % confident that 
the true difference between two true population means of the two the true difference between two true population means of the two 
groups lies within the range of groups lies within the range of –– 99..0 0 to to 3939..88..
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Percentiles of the Student's t distributionPercentiles of the Student's t distribution

Probability that a larger value of t would be observed = Probability that a larger value of t would be observed = 1 1 minus the values minus the values 
shownshown

00..99599500..999900..97597500..959500..9900..8800..7700..66dfdf

6363..6576573131..8218211212..70670666..31431433..07807811..36736700..72772700..32532511

99..92592566..96596544..30330322..929211..88688611..06106100..61761700..28928922

55..84184144..54154133..18218222..35335311..63863800..97897800..58458400..27727733

44..60460433..74774722..77677622..13213211..53353300..94194100..56956900..27127144

44..03203233..36536522..57157122..01501511..47647600..929200..55955900..26726755

33..70770733..14314322..44744711..94394311..444400..90690600..55355300..26526566

33..49949922..99899822..36536511..89589511..41541500..89689600..54954900..26326377

33..35535522..89689622..30630611..868611..39739700..88988900..54654600..26226288

33..252522..82182122..26226211..83383311..38338300..88388300..54354300..26126199

33..16916922..76476422..22822811..81281211..37237200..87987900..54254200..26261010

33..10610622..71871822..20120111..79679611..36336300..87687600..545400..26261111

33..05505522..68168122..17917911..78278211..35635600..87387300..53953900..2592591212
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33..01201222..656522..161611..77177111..353500..878700..53853800..2592591313

22..97797722..62462422..14514511..76176111..34534500..86886800..53753700..2582581414

22..94794722..60260222..13113111..75375311..34134100..86686600..53653600..2582581515

22..92192122..58358322..121211..74674611..33733700..86586500..53553500..2582581616

22..89889822..56756722..111111..747411..33333300..86386300..53453400..2572571717

22..87887822..55255222..10110111..73473411..333300..86286200..53453400..2572571818

22..86186122..53953922..09309311..72972911..32832800..86186100..53353300..2572571919

22..84584522..52852822..08608611..72572511..32532500..868600..53353300..2572572020

22..83183122..51851822..080811..72172111..32332300..85985900..53253200..2572572121

22..81981922..50850822..07407411..71771711..32132100..85885800..53253200..2562562222

22..80780722..5522..06906911..71471411..31931900..85885800..53253200..2562562323

22..78778722..48548522..060611..70870811..31631600..85785700..53153100..2562562424

22..78778722..48548522..060611..70870811..31631600..85685600..53153100..2562562525

22..77977922..47947922..05605611..70670611..31531500..85685600..53153100..2562562626

22..77177122..47347322..05205211..70370311..31431400..85585500..53153100..2562562727

22..76376322..46746722..04804811..70170111..31331300..85585500..535300..2562562828

22..757522..45745722..04204211..69769711..313100..85485400..535300..2562562929

22..757522..45745722..04204211..69769711..313100..85485400..535300..2562563030

22..70470422..42342322..02102111..68468411..30330300..85185100..52952900..2552554040

22..666622..39392211..67167111..29629600..84884800..52752700..2542546060

22..61761722..35835811..989811..65865811..28928900..84584500..52652600..254254120120

22..57657622..32632611..969611..64564511..28228200..84284200..52452400..253253∞∞
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