T Tests in SPSS

Example 1: The data file Score.xIsx has final scores for STATS 101 class at a
university. Test if the true mean p for STATS 101 class equals 90.

This problem is formulated as testing Ho: 1 =90 vs. Hy: = 90.

Run SPSS, open data file Score.xlIsx. Once data file opens in SPSS, follow the sequence
Analyze/Compare means/One-sample T Test (see Figure 1)

Select variable Score (see Figure 2), click on OK.
The output is shown in Figure 3.

File  Edt Miew Data  Transform | Analyze  Graphs  Wilties  Add-ons Window  Help
CHE B O RE[ R » B ® |
4 Descriptive Statistics |
S Compare Means k M Means...

1 7B Zeneral Linear Model P | T One-Sample T Test...

2 a5 Generalized Linear Models [ Independert-=amples T Test. ..

3 7a Mized Modelz k n,!nt Paired-zamples T Test ...

4 0 Carrelate b | B Onedway aNOVA,

5 73 Regression ¥

5 75 Loglinesar k

7 73 Clazsify ¥

a 0 Dimenzion Reduction ¥

g 73 Scale ]

konparametric Tests ¥

10 7
Figure 1: Analyze/Compare Means/One-Sample T Test

Fﬁ One-Sample T Test |i|1
s g |
up
Test Value:
| Ok _” Paste || Reset || Cancel || Help |
”

iL:igure 2: Select Score as variable, click OK.

SPSS will open an OUTPUT WINDOW and show the following output.
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Test HI: mu = 90
vi. HlI:muNOT EQUALTO 90
T-Test
One-Sample Statistics
Std. Error
[+ Mean Std. Deviation Mean
Scoare B0 7488 10617 1.371
One-Sample Test
TestWalue =490
95% Confidence Interval of the
Difference
Mean
i of Sig. (2-tailed) Difference Lower pper
Scare -11.029 A9 - .oon 18117 -17.86 -12.37

95% Confidence Interval for u does
not contain 90, so
reject HO, conclude p#90.

P-value for HO vs 2-sided H1 = 0.000 <
.05
Reject HO, conclude pu=90.

Figure 3: Output of 1-sample T-Test for data of Example 1.

One of the assumptions of 1-sample t-test is that sample be normally distributed (or sample size
n be sufficiently large, typically n> 30 is considered a large sample). We show how to assess the
normality of a sample in SPSS on the next page.
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Click on the sequence Analyze/Descriptive Statistics/Q-Q Plots (Figure 4)

File  Edit “iew Data Tranzform | &nalyze  Graphz  UWilties  Add-onz Window  Help
E?E E" hl'* ?mﬁ'a Reports FE%‘ iﬁ’|
|1 . | Cescriptive Statiztics k| 123 Freguencies...
S Compatre Means r Ea De=criptives. ..

1 | 7E General Linear Model r % Explore. ..

2 a5 Generalized Linear Models k @ Crosstabs...

3 75 Mixed Models b | fiZ Ratio...

4 20 Correlate » P-P Plotz...

5 73 Regression r @ 212 Plots. .

B 75 Loglinesr r

7 73 Classify ]

a2 0 Dimenzion Reduction k

g 72 Scale ]

10 73 Monparametric Tests r

11 99 Forecasting r

12 a4 Survival r

13 0 huttiple Responze k

14 77 Cality Control k

15 75 ROC Curve. .

FRERL
Figure 4: Analyze/Descriptive Statistics/Q-Q Plots
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B8 Q-QPlots TRY ExT)
Wariables: Test Distribution
|\g$ B0 | |N0rmal 'l
Select Score as the
‘7‘ - Distribution Parameters
\ - 3
(V] Estinate from dsta variable (Figure 5)
Make sure that Test
Transform . . . . . . .
[ turatiog ransform P_rupurtmn I%s‘tlmatmn_Furmula DlStI‘lbutlon b oxX is
() Blom's () Rankit () Tukey's
|:| Standardize values , .
- () an der Waerden's ShOWlng Normal
[Jpitterence: Rank Assigned to Ties . . .
@keen Ot Olow distribution.
Currert Periodicty: Mone ,::::, Break ties arbitrarily .
Click OK.
| OH _J | Paste | | Reset | | Cancel | | Help |

liigure 5: Select Score in Variables Box, check that Normal
distribution is selected.

SPSS will produce the following Quantile-Quantile Plot of the variable Score (Figure 6). Since
the pairs of points (Observed sample quantiles, Expected sample quantiles assuming the normal
distribution) plot along the line Y = X, the sample (Score) appears to come from a normally
distributed population.

Normal Q-Q Plot of Score
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Figure 6: Q-Q Plot of the variable Score
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Example 2: Example 4: Measured weights Of 20 '3 Ibs hamburger meat’ packets
from Grocery store A and 15 from Grocery Store B are given in the data file
Weights.xlIsx. Test to see if the true means of '3 Ibs hamburger meat’ packets from
Grocery store A and Grocery Store B are equal.

The null hypothesis Hq: 11 = M, is to be tested vs. the alternative Hi: iy # .

e Open the data file Weights.xlsx in excel (has weights for stores A and B in 2
columns).

e Convert data into GROUPED DATA format (required by SPSS) - see file
Weights2.xlsx and open Weights2.xIsx in SPSS.

e Then click the sequence Analyze/Compare Means/Independent-Samples T

Test (Figure 7)
File Edit “iew Data Transform | Analyze  Graphs  Utilities  Add-ons  Window  Help
=H i e pE{f Reports v @G by
5 Descriptive Statistics 4
Sha | Compare Means 4 M Means...
1 1 Genetal Linsar Model F| T One-Sample T Test..
2 1 Generalized Linear Models r | Independert-Samples T Test...
3 1 izxed Models ] n,!n, Paired-Samples T Test...
4 1 Correlate b B Onewiay ANva.
5 1 Regression ]
B 1 Loglinear ]
7 1 Classify ]
g 1 Dimension Reduction [
g 1 Scale (]
10 1 Monparametric Tests 4
1 1 Forecasting ]
12 1 Surwival (]
13 1 Muttiple Response [
14 1 Guality Control ]
15 1 ﬁ ROC Curve. .
16 1 3.03
17 1 2.94
13 1 253
19 1 2.96
20 1 3.05
21 2 265
22 2 283
23 2 3.10
24 2 2R

Figure 7: Analyze/Compare Means/Independent Samples T Test
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Select Weight as ‘Test Variable’, Store as ‘Grouping Variable’ (Figure 8(a)), click on ‘Define Groups’ box
which will open ‘Define Groups’ window (Figure 8(b)), Enter 1 for Group 1, 2 for Group 2, click on
Continue, and then click on OK.

b |
E Independent-Samples T Test |£| E Define Groups lé]

Test “ariableis): | Options... | () Use specified values

# veon -
oz (b)

() Cut point;

(a) Continue J| Cancel || Help |

Grouping Variakle:

| i | Store(? 7) |

| Lefine Groups... J

| Eeszet || Cancel || Help |

Figure 8: Select variables and define groups.

The output from SPSS is shown below (Figure 9). The test is run ASSUMING EQUAL VARIANCES and
EQUAL VARIANCES NOT ASSUMED. The Levene’s Test for Equal variances has a P-value of 0.000,
implying that the two population variances are not equal so we should be using the T Test when EQUAL
VARIANCES NOT ASSUMED, which has a P-value (for the null hypothesis of Equal Means) of 0.117,
indicating that the true population mean weights for the two scores are equal at 5% test size. Note that
the normality of both samples must be verified using the graphical method of Q-Q Plot shown in

Example 1.
# T-Test
[Datasetd]
Group Statistics
Std. Error
Siore I Wean St Dewiation hearn
Wigight 1 20 2.9845 04605 01030
2 145 31180 30746 079348
Independent Samples Test
Levene's Testfor Equality of
Wariances ttest for Equality of Means
95% Confidence Interval afthe
Difference
Mean Std. Error
F Sig t dr Sin. (2-tailed) Differance Differance Lower Lipper
Weight  Equalvariances 34.995 ooo -1.923 33 063 -.133450 06944 - 2TATT .007ET
assumed
Equal vatiances nat -1.668 14,472 17 -133480 na00s - 30467 037ET
assumed
Figure 9: T-Test Output for Example 2
Sig.- :
g~ Sig. = .117
0.000 is :
" is the P-
the P-
e f value for
value tor :
) testing
testin
Ig equal
equa
q 3 means
varian-
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Example 3: The data file Burger_Sales.xlsx shows daily sales of two adjacent fast
food places for 14 randomly selected days. Test to see if the average sales of the
two fast food restaurants are equal.

The data in this example is PAIRED since the sales for the two restaurants are for
same day, and we will need to run the paired T Test for this example.

Open the data file Burger_Sales.xIsx in SPSS.

Click on the sequence Analyze/Compare Means/Paired-Samples T Test (Figure 10)

Select variables for 1% Paired Variable (Figure 11) and click on OK to obtain the output shown
after the figures.
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File  Edit “iew Data Transform | Analyze Graphs  UWiities  Add-onz Window  Help
=HE it o pEj Reports 3 2% *
- McB 1004 27 Descriptive Statistics »
MCE Compare Means M Means. ..
1 1004 27 General Linear Model P T One-Sample T Test...
2 947 05 Generalized Linear Models . Independert-Samples T Test. ..
3 993 83 Mized Models b n,!:nt Paired-Samples T Test..
4 345 40 Correlate b | K Onedwwvay ANOVA, .
5 705 7R Redgreszion F
5 523 44 L@Iinear b
g 935 82 Dimenzion Reduction ¥
5 1114.31 sl g
11 1021 53 Monparametric Tests bk
11 00g o5 Forecasting F
12 96958 Survival g
13 1007 .78 Multiple Response bk
14 1090 NE Gty Control ]
Figure 10: Analylze/Compare Means/Paired-Samples T Test
EHE I o mEEk & HE SEH $'9% V|
1:McB [1004.27
| McB | DK | yar | yar | var | var | var | var yar yar
1 100427 902.80 [ B paired-Samples T Test =5
2 947.05 739.65
Paired Yariables: R
J 99383 7555 L&)MCB [McE] Pair | “ariakled | “Wariakle2 SIS
4 345.40 JB2.1a &5 DK [OK] 1 & McE M.. 4 DK [DK]
5 73676 529.02 2
5 523.44 590.77 ‘—|
7 785.21 57436 L=
8 5935.82 BEE.39 |_|
9 1143 77383 B
10 102159 12181 .
11 996,596 1033.56 |L|
12 969.58 112774
13 1007 .73 37463
14 1090 05 1001 27 Ok ” Paste ” Reset ][ Cancel ” Helg ]
15
Figure 11: Select variables for the paired data
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% T-Test
[DataSetl]
Paired Samples Statistics
Stdl. Errar
Mean Il St. Deviation Mean
Pair 1 hii:B 914.43249 14 193.75180 51.78235
DK 821.1214 14 230.69164 61.65453
Paired Samples Correlations
i Correlation Sig.
Pair 1 WcB & Dk 14 JT4 .om
Paired Samples Test
Paired Differences
5% Confidence Interval ofthe
Diffarence
Std. Error
Mean Std. Deviation Mean Lower pper 1 df Sig. (2-tailed;

Pair 1 MiB - DK | 93.31143 14698528 39.28347 8.44466 178.17820 2375 13 034
Since the P-value = 0.034 < .05 so reject
Confidence Interval the null hypothesis of equal
for wy- W, means.
=(8.44, 178.18) falls
to the right of 0, we
can conclude that
H1> W2

For the paired t-test, we need to verify the normality of the difference DIFF = McB — DK.

In SPSS, click on Transform/Compute Variable, the type DIFF in the Target variable box, and McB — DK in
the Numeric Expression Box, and click OK (Figure 12). This will result in a new column DIFF in the open

data file.
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File Edit “iew Data Transform

T Tests in SPSS

Analyze  Graphs  Ulities  Add-ons

Winclowy

Help

CHE B o0 5k A A4 S0F 30 %

[1:meB 100427
| McB | Dk Q Compute Variable ﬁ
1 1004.27 902.80
2 947 05 739 65 Target Yariahle: Mumeric Expression:
3 39383 ars.63|| D | - heBx
1 345 40 382.18
& 796,76 529.02 & McB [McE] |7|
5 823.44 590.77 & DK [DK] — Er———
7 75521 574,36 m
8 935.82 663,39 Arithmetic
q 111431 77380 D CDF & Moncertral COF
10 1021.69 1121.81 D Ezr”r‘::f[‘f;emme
1 995,96 1033.56 Date Arithmetic =
iz 963.58 127 78 Functions and Special Yariables:
13 1007.78 97463 B
14 1090.06 1001.27
15
16
17
18
19
20
by (optional case selection condition)
ii [o]4 ” Paste ” Reset ” Cancel ] ’ Help ]

Figure 3: Running the Paired T Test in SPSS

Next click on the sequence Analyze/Descriptive Statistics/Q-Q Plot, and select DIFF as the variable, then
click OK to obtain the Q-Q Plot of DIFF.

Normal Q-Q Plot of DIFF
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Since the points in the Q-Q Plot for
DIFF fall along Y=X line, the
differences are normally distributed
and the result of paired T Test is valid.
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