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" A
Two-Sample t-Test

m Used to determine whether two population means are equal
m Variations
Paired samples vs. unpaired samples
» In pared zamples, thers 1z 2 one-to-one comrespondence between the values in the

twro samples. That 15, for two random samples X ={x,, . x, . ... x _jand X ={x ,
Xaz o ..., X1of Xy; COmresponds to x,; (=1.2,. . n). In this casa, the difference, x;—x.; 15

-

uzually testad. If we can define F=1X, — X | then 1t becomes a one-sample t-test for ¥
m which g, =0
» Inunpamred samples, there 13 no one-to-cne corespondence betwean the values m the
two samples
Equal vanances vs. unequal variances of zamples
» The vanances of the two samples may be azzumed to be equal or unegqual
» Equal vanances yield a simpler formmla than unequal vanances
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" A
3 Two-Sample t-Test (Cont'd)

m Assumption
O X, and X, are two random samples of mdependent observations, each from an
underlying normal distribution Nip,,c;%), where i=1, 2
m Null Hypothesis
O Hopy =
m Alternative Hypothesis
O Hypy # g, or
Hyipy =y, o1
Hy:py > 1y

" A
) Two-Sample t-Test (Cont'd)

The formula for the unpaired two-sample t-test 13

f=- x,-x, _ t ~t(df) If 7 iz "mear” zerc, then 1t 1= consisteant with
-.JrSE iy +53 1y | (L . the mull hypothesis; otherwisze, it is not.
o e 3 taRAard error (SE)
= (5 (m+53 r )
Y = Tt s wr | @

3,5, arethe sample standard deviations of X, and X; | respectivaly
n.H are the sample sizes of X, and X, . respectively
If equal vanances are assumed, then (1) reduces to

= I_I:. 1 i E L
I = SS.JII'E._I'”: (3), where Sf:uhﬂ._ﬁj:_:—-i 15 Em:m:;ﬂ__ﬂlms;: II5=:5=

If equal vanance .'u-e assumad, then (1) reduces to
df =n+n, -2 @&
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"
Search Imterface Example L. You want to compare the effectiveness of two search
mterfaces — A vz. B. You have recrinted 8 students for the experiment, each of

whom perform 3 predetermuned search tasks on each of the two imterfaces. The
following table shows the students’ tazk performance scores in the experiment

S1 8528358485 86 8788
A |5|4|l23]2|1]|5]4
B |4 |3 [2[212]1113]3]

Thas 13 a Paired Two-3ample Two-Sided T Test

|

Let X = (a student’s performance score m interface A) — (lus performance score m
mterface B ). © Student -
Let p, denote the mean of X' s1)82[83 5485[8687]58]
Hy: =y =10 h A 1342135217514}
Hy: oy #u,=0 In B 4 1312121213 ]3
224k X |1[l]ofL]o|o]2]1

Set o =10.05, then the critical values are t, 5,.( /)= 2.363 and -&, 4,5 7) = -2.365
and the critical region 15t =2 365 or t = -2.363

V_nTs o _9 _0707/ _ _
F-07155. ="/ -~ =025
5,87 =/ =0T/

t=2h =00 357 365

S0 we can reject the mull hypethesis that interfaces A and B have the same
effectiveness, Le., there 15 evidence to support that mterfaces A and B differ in
their effectiveness

We can alzo estimate the p-value using the t-distnibution takle, p~=0.02
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