ST3900/4950

HOMEWORK/LAB 2 Solutions

          Fall, 2006
Question 1

(a) The data should be paired because participants in the two samples are the same but measured twice (before and after the diet treatment). Here is the SPSS output:

Paired Samples Test

	 
	Paired Differences
	t
	df
	Sig. (2-tailed)

	 
	Mean
	Std. Deviation
	Std. Error Mean
	95% Confidence Interval of the Difference
	 
	 
	 

	 
	 
	 
	 
	Lower
	Upper
	 
	 
	 

	Pair 1
	before - after
	7.16667
	9.24252
	2.66809
	1.29425
	13.03909
	2.686
	11
	.021


The p-value for 2-tailed is 0.021 and thus that for 1-tailed is 0.021/2=0.015, which is less than 0.05. Therefore, we can conclude that the mean of before-after is significantly larger than 0 (since the sample mean of before-after 7.16667 is larger than 0). That is, this special diet can help people lose weight in 5 weeks. We assume that the distribution of before-after is normal.
(b) We conduct a 2-sample t test here. Here is the SPSS output:
[image: image1.wmf]Independent Samples Test

.035

.854

.248

22

.806

7.16667

28.89687

-52.76177

67.09511

.248

21.963

.806

7.16667

28.89687

-52.76763

67.10096

Equal variances

assumed

Equal variances

not assumed

weight

F

Sig.

Levene's Test for

Equality of Variances

t

df

Sig. (2-tailed)

Mean

Difference

Std. Error

Difference

Lower

Upper

95% Confidence

Interval of the

Difference

t-test for Equality of Means


The p-value for one-tailed is 0.806/2=0.403, which is larger than 0.05. Therefore, we cannot conclude that the weight of before is significantly larger than that of after even though the sample mean of before is larger than that of after.  The p-value and conclusion are both different to those at (a).
(c) The distribution of before-after is assumed to be normal. We use the normal probability (or Q-Q) plot (Figure 1) and normality test (Table 1) to verify this assumption:
Figure 1:
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Table 1
Tests of Normality

	 
	Kolmogorov-Smirnov(a)
	Shapiro-Wilk

	 
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	diff
	.176
	12
	.200(*)
	.932
	12
	.404


*  This is a lower bound of the true significance.

a  Lilliefors Significance Correction

The points in Figure 1 are not very closed to the line, but the p-values of normality tests in Table 1 (.20 and .40) indicate that the normal distribution might be a reasonable assumption.

(d) Usually the hypothesis we wish to verify is set as H1 and the hypothesis with “=” must go to H0. Therefore, we can set up H0 and H1 as follows: (u denotes the mean weight of before – after)


H0: u < and = 5 vs H1: u > 5.
Here is the SPSS output for the t-test for this setup:

One-Sample Test

	 
	Test Value = 5

	 
	t
	df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	 
	 
	 
	 
	 
	Lower
	Upper

	diff
	.812
	11
	.434
	2.16667
	-3.7058
	8.0391


The t-value is .812 which is >0 (up-tailed) and thus the p-value for up-tailed test is .434/2 = .217, which is larger than .05.  Therefore, we fail to reject H0 and conclude that there is no sufficient evidence to support the claim: Diet can help people lose 5 or more pounds in 5 weeks.

Question 2
subj
randunif
treatment

1
0.686636
Aspirin

2
0.090040
Tylenol

3
0.848049
Aspirin

4
0.331484
Tylenol

5
0.076618
Tylenol

6
0.740453
Aspirin

7
0.237824
Tylenol

8
0.780284
Aspirin

Question 3

For men:

subj
randunif
treatment

1
0.686636
Aspirin

2
0.090040
Tylenol

3
0.848049
Aspirin

4
0.331484
Tylenol

5
0.076618
Tylenol

6
0.740453
Aspirin

7
0.237824
Tylenol

8
0.780284
Aspirin

For women:

subj
randunif
treatment
1
0.149149
Tylenol

2
0.299081
Tylenol

3
0.440395
Aspirin

4
0.652699
Aspirin

5
0.417568
Aspirin

6
0.543076
Aspirin
7
0.096551
Tylenol

8
0.033844
Tylenol
SAS CODE FOR QUESTION1
*** ST4950 Ch6-ex6.6: paired t-tests;
DATA DIET;


INPUT SUBJ $ BEFORE AFTER;


DIFF=BEFORE-AFTER; ** The difference of weights;
DATALINES;

1 300 290

2 350 331

3 190 200

4 400 395

5 244 240

6 321 300

7 330 332

8 250 242

9 190 185

10 160 158

11 260 256

12 240 220

;

DATA DIET2;


INFILE 'F:\Kelly\teach\CSU\datafiles\diet.dat';


INPUT SUBJ2 $ BEFORE2 AFTER2;


DIFF2=BEFORE2-AFTER2;

RUN;

PROC PRINT DATA=DIET2 NOOBS;

RUN;

PROC TTEST DATA=DIET;


TITLE "EXAMPLE OF PAIRED T TEST";


PAIRED AFTER*BEFORE;

RUN;

** one sample t test of DIFF for H0: mu=0 and H0: mu=5 ;
PROC UNIVARIATE DATA=DIET NORMAL PLOT; 


TITLE "ONE SAMPLE T TEST FOR BEFORE-AFTER";


VAR DIFF;

RUN;

PROC UNIVARIATE DATA=DIET NORMAL PLOT MU0=5; 


TITLE "ONE SAMPLE T TEST FOR BEFORE-AFTER";


VAR DIFF;

RUN;

*** STACKING TWO GROUPS TOGETHER;
DATA DIETB;


SET DIET;


WEIGHT=BEFORE;


GROUP='BEFORE';


DROP SUBJ BEFORE AFTER;

RUN;

DATA DIETA;


SET DIET;


WEIGHT=AFTER;


GROUP='AFTER';


DROP SUBJ BEFORE AFTER;

RUN;

DATA NEWDIET;


SET DIETB DIETA;

RUN;

PROC PRINT DATA=NEWDIET;

RUN;
*** TWO-SAMPLE T-TEST;
PROC TTEST DATA=NEWDIET;


TITLE "2-sample T TEST";


CLASS GROUP;


VAR WEIGHT;

RUN;
