t-Distribution

In biological research the population variance is usually unknown and an
unbiased estimate s2, obtained from the sample data, has to be used in
place of 02.

The properties of t- distribution are:

1-1t is symmetrical about the mean.
2-1t is really family distributions, which depend on the degrees of freedom
(df), of samples.

3-1t is not normal distribution and it approach to normal as ( n ) approaches
infinity.

4-t curve is somewhat flatter than that for standardized normal distribution.
5-1t has a mean zero and variance more than one but it approaches one as
the sample size become large.

Standard nor mal distribution

t- distribution, (df=5)

“\||.t- distribution, (df=2)
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Confidence Interval for Mean p, when o2 is Unknown, and n£30

(C.1):
A (1-a) 100% C.I. for is given by

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

Example: A sample of 16 ten-year-old girls given a mean weight of
71.5 and standard deviation of 12 pounds, respectively. Assuming

normality. Find 95 percent confidence interval for, (U is true
population mean of the weight girls).

A 95% C.I. for J is,

/1.5 + 2.1315 12

16
(65 .106 77.895)

Meaning that based on sample statistics we are 95% confident that
the true population mean of the weight girls lies within the range of
65.106 to 77.895 pound.
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Note: When the sample n > 30, our faith in (s) as an
approximation of (s) is usually substantial, and we may feel
justified in using normal distribution theory to construct
confidence interval.

Confidence Interval for the Difference between Two
Population Means [, and y,; When 0, = 0, but are unknown,

(C.1);

A (1- a) 100% confidence interval for Y, - Y, IS given by,
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Example: The following data represent the fasting blood
glucose of samples for normal males and females.
Assume that the fasting blood glucose of variances are
equals (s;* = s,?), but unknown. Construct 95 percent
confidence interval for the difference between the two
true population means of the fasting blood glucose.

Blood Glucose (mg/dl)
Male: 97 100 115 98 110 105 115
Female: 103 94 110 90 100

(105.714 - 99.4) + (2.2281)(7.762) =

(- 3.813 , 16.441)
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Meaning that based on sample statistics we are 95%
confident that the true difference between two true
population means of the two groups of fasting blood
glucose lies within the range of —3.813 to 16.441.

Confidence Interval for the Difference between Two
Population Means Y, and y,;when o, # 0,_but they are
unknown, (C.I); ] -

An approximate (1 -a) 100% confidence interval for y, - Y, is given
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Example: Total serum complement activity (CHg,) was assayed in 20
apparently healthy subjects and 10 subjects with disease. The
following result were obtained:

Subjects n S
With disease 10 62.6 33.8
Normal 20 47.2 10.1

The investigator had reason to believe that the sampled populations
are approximately normally distributed, but they were unwilling to
assume that the two unknown population variances are equal. Find
95 percent confidence interval for p, - M.

An approximate 95% C.I. for gy - My.

283.8° 10.1°0 2 2
3 0 "2, 15.4+ 2.228 | 250 . 191

vf=—_  ® =038 10 20

e aaoz'ol 0 15.4+ 24.4
(4]

20 - 1 (- 9.0 , 398)

Meaning that based on sample statistics we are 95% confident that
the true difference between two true population means of the two
groups lies within the range of — 9.0 to 39.8.
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Percentiles of the Student's t distribution

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

df 0.6 0.7 0.8 0.9 0.95 0.975 0.99 0.995
0.325 0.727 1.367 3.078 6.314 12.706 31.821 63.657
0.289 0.617 1.061 1.886 2.92 4.303 6.965 9.925
0.277 0.584 0.97/8 1.638 2.353 3.182 4.541 5.841
0.271 0.569 0.941 1.533 2.132 2.776 3.747 4.604
0.267 0.559 0.92 1.476 2.015 2.571 3.365 4.032
0.265 0.553 0.906 1.44 1.943 2.447 3.143 3.707
0.263 0.549 0.896 1.415 1.895 2.365 2.998 3.499
0.262 0.546 0.889 1.397 1.86 2.306 2.896 3.355
0.261 0.543 0.883 1.383 1.833 2.262 2.821 3.25

10 0.26 0.542 0.879 1.372 1.812 2.228 2.764 3.169
11 0.26 0.54 0.876 1.363 1.796 2.201 2.718 3.106
12 0.259 0.539 0.873 1.356 1.782 2.179 2.681 3.055
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