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(Paired Comparisons: Paired t-test)

e Previously we discussed the difference between two population means assuming that the samples were
independent.
e Sometimes we may want to assess the effectiveness of a treatment or experimental procedure making
use of observations resulting from dependent samples.
» A hypothesis test based on this type of data is called paired comparison test.
> Instead of performing the analysis with individual observations, we use di (the difference between
pairs of observations as the variable of interest).
» When the n sample differences computed from the n pairs of measurements constitute a simple
random sample from a normally distributed population of differences, the test statistic for testing
hypothesis about the population mean difference pq is:

d — Mg,

t=— %

SE
where :

d is the sample mean difference
g, 15 the hypothesiz ed population mean difference

S
SE=—"4
Jn

nis the number of sample difference s
s, Is the standard deviation of the sample difference s

Example:
In a study to evaluate the effect of very low calorie diet (VLCD) on the weight of 9 subjects, the
following data was collected:

B 117. | 1114 98.6
(befare) 3

A(After) | 833 | 859 | 75.8

The researchers wish to know if these data provide sufficient evidence to allow them to conclude
that the treatment is effective in causing weight reduction in those individuals.

If we choose (di =A — B), the differences are: -34, -25.5, -22.8, -21.4, -23.1, -22.7, -19, -20.5, -
14.3.

Assumptions: the observed differences constitute a simple random sample from a normally
distributed population of differences that could be generated.

We may obtain the differences in one of two ways: by subtracting the before weights from the
after weights (A — B) or by subtracting the after weights from the before weights (B — A).

If the test is two sided and the question of interest is (is there a difference in mean body weight):
A-B or B-A can be used Ho and Ha are the same for either:

t- critical = £ t (1-0/2, df = n-1)

Ho: na=0

Ha:ua#0
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v"If the question of interest is (does the VLCD result is significant weight reduction), Ho and Ha
change on whether A-B or B-A is used as follows
v

A-B B-A
Ho b0, Ha pg< 0 Ho g O, H, pg> 0

t-critical = t (o, df=n-1) t-critical = t (1-a,,n-1)
or t-critical = -t (1-a, df=n-1)

V' The test statistic: ¢~ 9 44
Sg
v" Decision rule: Let a=0.05, and the question of interest was (is their significant weight reduction
after VLCD) (Based on A-B Ho: td > 0; Ha: pa < 0, left sided) the critical value of ty, gt=s OF -t (1,
daf=g) IS -1.86, reject Ho if the computed t is less than or equal to the critical value.

>d. -203.3
—L= =—22.5889
n 9 Hy: pg 20

2 E(di _a')z

Sg=—"——"—
n-1

(_ —225889-0

28.2961
9 Peae=-12.74

Reject H,, since -12.7395is inthe rejection region.
We may conclude that the diet program is effective

d=

=28.2961

=-12.7395

-1 .86'0:-51_3:4:_55 l:n-1 :BJ

» A 95% confidence interval for pq may be obtained as follows:
v o d+t SE

(l-a).df =8
_22.5889+1.86+/28.2961/9
_ 225889+ 4.0888
—26.68,-18.50

t Table

cum. prob

one-tail
two-tails
df
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