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File Edit View Tools Run Solutions Window Help
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Log - Untitied)

NOTE: Copyright (c) 2002 by SAS Institute Inc., Cary, NC, USh.
NOTE: SAS (r) Proprietary Software Version 9.00 (TS Mo)
Licensed to SUNY AT STONY BRODK, Site 0013402001,

MOTE: This session is executing on the XP_PRO platform.

WARN ING: Could not load S5AS5 font : SAS Monospace
HWARN ING: Could not load SAS font @ S5AS Monospace Bold
MNOTE: SAS initialization used:

real time 3.53 seconds

cpu time 1.76 seconds

P4 Editor - Untitled1 EJ@EI

@ Results @J Explorer !

Output - (Untitled) E] Log - (untitled) !@ Editor - Untitled1
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Output - (Untitled) | ] Log - (Untitled) ||@ Editor - Untitled1
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bl el sl JaaY axsicy 3l 5 Program Editor
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bl o) ja) = Wb Heday ANy Output ) AY) 8286 -3

338U (ol Jomdll) La Hliid) &5 28 (IS ) g Jadh Dlada () S5 281 51l 028 (g B2a) g Lanka
(338U el JAly Hdgell (S Ladie 3 )l e Jazias

el Jay)

8 bl & s make (& il g Gl i e AUl GlLal) 224050 Co g
578 Al 3yl Jaa rep78 5 slall JueYl 2= mpg 5 a-dl price
11 4l 5l 0 4dss foreign 53 ead) Jsha length 53kl ()5 weight

make price mpg rep78 weight length foreign

AMC 4099 22 3 2930 186 0
AMC 4749 17 3 3350 173 0
AMC 3799 22 3 2640 168 0
Audi 9690 17 5 2830 189 1
Audi 6295 23 3 2070 174 1
BMW 9735 25 4 2650 177 1
Buick 4816 20 3 3250 196 0
Buick 7827 15 4 4080 222 0
Buick 5788 18 3 3670 218 0
Buick 4453 26 3 2230 170 0
Buick 5189 20 3 3280 200 0
Buick 10372 16 3 3880 207 0
Buick 4082 19 3 3400 200 0
Cad. 11385 14 3 4330 221 0
Cad. 14500 14 2 3900 204 0
Cad. 15906 21 3 4290 204 0
Chev. 3299 29 3 2110 163 0
Chev. 5705 16 4 3690 212 0
Chev. 4504 22 3 3180 193 0
Chev. 5104 22 2 3220 200 0
Chev. 3667 24 2 2750 179 0
Chev. 3955 19 3 3430 197 0
Datsun 6229 23 4 2370 170 1
Datsun 4589 35 5 2020 165 1
Datsun 5079 24 4 2280 170 1
Datsun 8129 21 4 2750 184 1

PROC = e i & auto (oams (A313 il (A L jag 5 liball 158 Ul i ol
PRINT

DATA auto ;
INPUT make $ price mpg rep78 weight length foreign ;

4



DATALINES;

AMC 4099 22 3 2930 186 0

AMC 4749 17 3 3350 173 0

AMC 3799 22 3 2640 168 0

Audi 9690 17 5 2830 189 1

Audi 6295 23 3 2070 174 1

BMW 9735 25 4 2650 177 1

Buick 4816 20 3 3250 196 0

Buick 7827 15 4 4080 222 0

Buick 5788 18 3 3670 218 0

Buick 4453 26 3 2230 170 0

Buick 5189 20 3 3280 200 0

Buick 10372 16 3 3880 207 0

Buick 4082 19 3 3400 200 0

Cad. 11385 14 3 4330 221 0

Cad. 14500 14 2 3900 204 0

Cad. 15906 21 3 4290 204 0

Chev. 3299 29 3 2110 163 0

Chev. 5705 16 4 3690 212 0

Chev. 4504 22 3 3180 193 0

Chev. 5104 22 2 3220 200 0

Chev. 3667 24 2 2750 179 0

Chev. 3955 19 3 3430 197 0

Datsun 6229 23 4 2370 170 1

Datsun 4589 35 5 2020 165 1

Datsun 5079 24 4 2280 170 1

Datsun 8129 21 4 2750 184 1

RUN;

PROC PRINT DATA=auto(obs=10);

RUN;

PROC (» Gl jaall ga Jull g laalia 10 z 50 @) s obs =10 LaY
PRINT

0BS MAKE PRICE MPG REP78 WEIGHT LENGTH FOREIGN
1 AMC 4099 22 3 2930 186 0
2 AMC 4749 17 3 3350 173 0
3 AMC 3799 22 3 2640 168 0
4 Audi 9690 17 5 2830 189 1
5 Audi 6295 23 3 2070 174 1
6 BMW 9735 25 4 2650 177 1
7 Buick 4816 20 3 3250 196 0
8 Buick 7827 15 4 4080 222 0
9 Buick 5788 18 3 3670 218 0
10 Buick 4453 26 3 2230 170 0



SAS b i i) (e clily JIA)

filename eggs url 'http://lib.stat.cmu.edu:80/crab/eggs’;
data eggdata;
infile eggs;
input year 1-2 numeggs 4-9;
run;
proc print data=eggdata;
run;

LOG

NOTE: AUTOEXEC processing completed.

filename eggs url 'http://lib.stat.cmu.edu:80/crab/eggs’;
data eggdata;

infile eggs;

input year 1-2 numeggs 4-9;
run;

uhwnNnNR

NOTE: The infile EGGS is:
Filename=http://lib.stat.cmu.edu:80/crab/eggs,
Local Host Name=alpha,
Local Host IP addr=192.168.2.4,
Service Hostname Name=FRET.stat.cmu.edu,
Service IP addr=128.2.234.14,Service Name=N/A,
Service Portno=80,Lrecl=256,Recfm=Variable

NOTE: 14 records were read from the infile EGGS.

The minimum record length was 9.

The maximum record length was 9.
NOTE: The data set WORK.EGGDATA has 14 observations and 2 variables.
NOTE: DATA statement used (Total process time):

real time 1.12 seconds
cpu time 0.15 seconds
6 proc print data=eggdata; run;

NOTE: There were 14 observations read from the data set WORK.EGGDATA.
NOTE: PROCEDURE PRINT used (Total process time):
real time 0.06 seconds

cpu time 0.03 seconds



OUTPUT

The SAS System 18:46
Thursday, March 4, 2013 1

Obs year numeggs
1 73 143822

2 74 151908

3 75 178474

4 76 156195

5 77 124766

6 78 101115

7 79 135421

8 80 148988

9 81 149471
10 82 170201
11 83 161676
12 84 170715
13 85 180938

14 86 204797



Descriptive statistics in SAS A<yl slaal)

A PROC MEANS aaiiui dabia ol Clilas ) alaay

PROC MEANS DATA=auto;
RUN;

Variable N Mean
PRICE 26 6651.73
MPG 26 20.9230769
REP78 26 3.2692308
WEIGHT 26 3099.23
LENGTH 26 190.0769231
FOREIGN 26 0.2692308

Std Dev

3371.12
4.7575042
0.7775702

695.0794089
18.1701361
0.4523443

Minimum
3299.00

14 .0000000
2.0000000
2020.00
163.0000000

0

we

i
Maximum

15906.00
35.0000000
5.0000000
4330.00
222.0000000
1.0000000

PROC MEANS DATA=auto;
CLASS foreign;
RUN;

FOREIGN N Obs Variable

G~FLA“

Minimum

0 19 PRICE
MPG
REP78
WEIGHT
LENGTH

1 7 PRICE
MPG
REP78
WEIGHT
LENGTH

19 6484.16
19 19.7894737
19 2.9473684
19 3347.89
19 195.4210526

7 7106 .57
7 240000000
7 4.1428571
7 2424 .29
7 175.5714286

3768.46

.0356598
.5242650
.1769106
-9639014

2101.83

-5075705
.6900656
-1593016
.4628038

3299.00
14.0000000
2.0000000
2110.00
163.0000000

4589.00
17.0000000
3.0000000
2020.00
165.0000000

LENGTH

1 7 PRICE
MPG
REP78
WEIGHT

15906.00
29.0000000
4._.0000000
4330.00
222.0000000

9735.00
35.0000000
5.0000000
2830.00



LENGTH

189.0000000

PROC UNIVARIATE ala%uly jaull Jiata s g sbas) e J pasll apdaind

PROC UNIVARIATE DATA=auto;

VAR PRICE;
RUN;

Univariate Procedure

Variable=PRI

N

Mean

Std Dev
Skewness
UssS

Ccv
T:Mean=0
Num ~= 0
M(Sign)
Sgn Rank

100% Max
75% Q3
50% Med
25% Q1

0% Min

Range

Q3-Q1
Mode

Lowest
3299(
3667(
3799(
3955(
4082(

RUN;

CE

Moments

26
6651.731
3371.12
1.470727
1.4345E9
50.68034
10.06114
26

13

175.5

Sum Wgts
Sum
Variance
Kurtosis
CSS

Std Mean
Pr>|T|
Num > O
Pr>=|M|
Pr>=|S|

Quantiles(Def=5)

15906 99%
8129 95%
5146.5 90%
4453 10%
3299 5%
1%
12607
3676
3299
Extremes
Obs Highest
17) 9735(
21) 10372(
3) 11385(
22) 14500(
13) 15906 (

26
172945
11364449
1.534672
2.8411E8
661.131
0.0001
26
0.0001
0.0001

15906
14500
11385
3799
3667
3299

Obs
6)
12)
14)
15)
16)

Cila Al

PROC FREQ pla5uls rep78 ariall (5 )S3 aa ) 58 Ao Joans

PROC FREQ DATA=auto;
TABLES rep78 ;



=l

Cumulative Cumulative

REP78 Frequency Percent Frequency Percent
2 3 11.5 3 11.5
3 15 57.7 18 69.2
4 6 23.1 24 92.3
5 2 7.7 26 100.0

foreign el xe rep78 il _S3 two way table (U5 J s L) (Say g

PROC FREQ DATA=auto ;
TABLES rep78 * foreign ;

RUN;
Sl KAl
TABLE OF REP78 BY FOREIGN
REP78 FOREIGN
Frequency|
Percent |
Row Pct |
Col Pct | o] | 1] Total
————————— ot —+
2] 31 0 ] 3
| 11.54 | 0.00 | 11.54
| 100.00 | 0.00 |
| 15.79 | 0.00 |
————————— ot —+
3] 14 | 1] 15
| 53.85 | 3.85 | 57.69
| 93.33 | 6.67 |
| 73.68 | 14.29 |
————————— ot ————+
4 ] 2] 4 ] 6
| 7.69 | 15.38 | 23.08
| 33.33 ] 66.67 |
| 10.53 | 57.14 |
————————— ot ————+
5] 0 ] 2] 2
| 0.00 | 7.69 | 7.69
| 0.00 | 100.00 |
| 0.00 | 28.57 |
————————— ot ————+
Total 19 7 26

73.08 26.92 100.00
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Aol o g

QSJJAM:(*“,)gsére[f78 Sl ) ST a3 g
TITLE "Bar Chart with Discrete Option®;
PROC GCHART DATA=auto;
VBAR rep78/ DISCRETE;

RUN;

Bar Chart with Discrete Option

FREQUENLCY
1373

123
s
103
13
B
7
B
5 3

Correlation, regression and analysis ¢l Jaladg jlassy) g day) 3l
of variance

sweight smpg sprice o=l il 2aY PROC CORR padiv osu
length

PROC CORR DATA=auto ;
VAR price mpg weight length ;
RUN;

11



s Al

Simple Statistics

Variable N Mean Std Dev Sum Minimum Maximum
PRICE 26 6652 3371 172945 3299 15906
MPG 26 20.92308 4_.75750 544 .00000 14 .00000 35.00000
WEIGHT 26 3099 695.07941 80580 2020 4330
LENGTH 26 190.07692 18.17014 4942  163.00000 222.00000
Pearson Correlation Coefficients / Prob > |R|] under Ho: Rho=0 / N = 26
PRICE MPG WEIGHT LENGTH
PRICE 1.00000 -0.43846 0.55607 0.43604
0.0 0.0251 0.0032 0.0260
MPG -0.43846 1.00000 -0.80816 -0.76805
0.0251 0.0 0.0001 0.0001
WEIGHT 0.55607 -0.80816 1.00000 0.90654
0.0032 0.0001 0.0 0.0001
LENGTH 0.43604 -0.76805 0.90654 1.00000
0.0260 0.0001 0.0001 0.0

G| VT SN S mpg 4l paiall 2325 Hlasi) AlasY PROC REG a235303
SUlS foreign s length s weight

PROC REG DATA=auto;

MODEL mpg = weight length foreign ;
RUN;

il Hal)

Model : MODEL1
Dependent Variable: MPG

Analysis of Variance

Sum of Mean

Source DF Squares Square F Value Prob>F
Model 3 378.69701 126.23234 14.839 0.0001
Error 22 187.14915 8.50678
C Total 25 565.84615

Root MSE 2.91664 R-square 0.6693

Dep Mean 20.92308 Adj R-sq 0.6242

C.V. 13.93982

Parameter Estimates

12



Parameter Standard T for HO:
Variable DF Estimate Error Parameter=0 Prob > |T]|
INTERCEP 1 44968582 9.32267757 4.824 0.0001
WEIGHT 1 -0.005008 0.00218752 -2.289 0.0320
LENGTH 1 -0.043056 0.07692650 -0.560 0.5813
FOREIGN 1 -1.269211 1.63213395 -0.778 0.4451

4udi oo mpg b sie G 1) Lasd il S cplall Jilssl pROC GLM p2d5sd
Ll el el

PROC GLM DATA=auto;
CLASS foreign ;
MODEL mpg = foreign ;
RUN;

General Linear Models Procedure
Class Level Information

Class Levels Values
FOREIGN 2 01

Number of observations in data set = 26

General Linear Models Procedure

Dependent Variable: MPG

Sum of Mean
Source DF Squares Square F Vvalue Pr > F
Model 1 90.68825911 90.68825911 4.58 0.0427
Error 24 475.15789474 19.79824561
Corrected Total 25 565.84615385
R-Square C.V. Root MSE MPG Mean
0.160270 21.26610 4.4495220 20.923077
Source DF Type | SS Mean Square F Vvalue Pr > F
FOREIGN 1 90.68825911 90.68825911 4.58 0.0427
Source DF Type 111 SS Mean Square F Vvalue Pr > F
FOREIGN 1 90.68825911 90.68825911 4.58 0.0427

13
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PROC FREQ DATA=auto;
TABLES make ;
RUN;

PROC FREQ DATA=auto;
TABLES rep78 ;
RUN;

PROC FREQ DATA=auto;
TABLES foreign ;
RUN;

PROC FREQ DATA=auto;
TABLES make rep78 foreign ;
RUN;

PROC FREQ DATA=auto;
TABLES rep78*foreign ;
RUN;

PROC FREQ DATA=auto;
TABLES rep78*foreign / NOROW NOCOL NOFREQ ;
RUN;

PROC FREQ DATA=auto;
TABLES rep78*foreign / NOFREQ NOROW NOCOL ;
RUN;
PROC MEANS DATA=auto;
VAR mpg;
RUN;

PROC UNIVARIATE DATA=auto;
VAR mpg;
RUN;

PROC UNIVARIATE DATA=auto;
CLASS foreign;
VAR mpg;

RUN;

14



:Statistical Tests in SAS 4uilaay) i LYy
A Il 3855 o g

DATA auto ;
LENGTH make $ 20 ;
INPUT make $ 1-17 price mpg rep78 hdroom trunk weight
length turn displ gratio foreign ;

CARDS;

AMC Concord 4099 . 3 2.5 11 2930 186 40 121 3.58 0O
AMC Pacer 4749 . 3 3.0 11 3350 173 40 258 2.53 0
AMC Spirit 3799 . . 3.0 12 2640 168 35 121 3.08 O
Audi 5000 9690 17 5 3.0 15 2830 189 37 131 3.20 1
Audi Fox 6295 23 3 2.5 11 2070 174 36 97 3.70 1
BMW 320i 9735 25 4 2.5 12 2650 177 34 121 3.64 1
Buick Century 4816 20 3 4.5 16 3250 196 40 196 2.93 0
Buick Electra 7827 15 4 4.0 20 4080 222 43 350 2.41 0
Buick LeSabre 5788 18 3 4.0 21 3670 218 43 231 2.73 0
Buick Opel 4453 26 . 3.0 10 2230 170 34 304 2.87 O
Buick Regal 5189 20 3 2.0 16 3280 200 42 196 2.93 O
Buick Riviera 10372 16 3 3.5 17 3880 207 43 231 2.93 0
Buick Skylark 4082 19 3 3.5 13 3400 200 42 231 3.08 0
Cad. Deville 11385 14 3 4.0 20 4330 221 44 425 2.28 0
Cad. Eldorado 14500 14 2 3.5 16 3900 204 43 350 2.19 0
Cad. Seville 15906 21 3 3.0 13 4290 204 45 350 2.24 0
Chev. Chevette 3299 29 3 2.5 9 2110 163 34 231 2.93 0
Chev. Impala 5705 16 4 4.0 20 3690 212 43 250 2.56 0
Chev. Malibu 4504 22 3 3.5 17 3180 193 31 200 2.73 0
Chev. Monte Carlo 5104 22 2 2.0 16 3220 200 41 200 2.73 0
Chev. Monza 3667 24 2 2.0 7 2750 179 40 151 2.73 0O
Chev. Nova 3955 19 3 3.5 13 3430 197 43 250 2.56 0
Datsun 200 6229 23 4 1.5 6 2370 170 35 119 3.89 1
Datsun 210 4589 35 5 2.0 8 2020 165 32 85 3.70 1
Datsun 510 5079 24 4 2.5 8 2280 170 34 119 3.54 1
Datsun 810 8129 21 4 2.5 8 2750 184 38 146 3.55 1
Dodge Colt 3984 30 5 2.0 8 2120 163 35 98 3.54 0
Dodge Diplomat 4010 18 2 4.0 17 3600 206 46 318 2.47 0O
Dodge Magnum 5886 16 2 4.0 17 3600 206 46 318 2.47 O
Dodge St. Regis 6342 17 2 4.5 21 3740 220 46 225 2.94 0
Fiat Strada 4296 21 3 2.5 16 2130 161 36 105 3.37 1
Ford Fiesta 4389 28 4 1.5 9 1800 147 33 98 3.15 0
Ford Mustang 4187 21 3 2.0 10 2650 179 43 140 3.08 0O
Honda Accord 5799 25 5 3.0 10 2240 172 36 107 3.05 1
Honda Civic 4499 28 4 2.5 5 1760 149 34 91 3.30 1
Linc. Continental 11497 12 3 3.5 22 4840 233 51 400 2.47 0O
Linc. Mark V 13594 12 3 2.5 18 4720 230 48 400 2.47 O
Linc. Versailles 13466 14 3 3.5 15 3830 201 41 302 2.47 0O
Mazda GLC 3995 30 4 3.5 11 1980 154 33 86 3.73 1
Merc. Bobcat 3829 22 4 3.0 9 2580 169 39 140 2.73 0
Merc. Cougar 5379 14 4 3.5 16 4060 221 48 302 2.75 0
Merc. Marquis 6165 15 3 3.5 23 3720 212 44 302 2.26 0O
Merc. Monarch 4516 18 3 3.0 15 3370 198 41 250 2.43 0
Merc. XR-7 6303 14 4 3.0 16 4130 217 45 302 2.75 0
Merc. Zephyr 3291 20 3 3.5 17 2830 195 43 140 3.08 0O
Olds 98 8814 21 4 4.0 20 4060 220 43 350 2.41 0
Olds Cutl Supr 5172 19 3 2.0 16 3310 198 42 231 2.93 0

15



Olds Cutlass 4733 19 3 4.5 16 3300 198 42 231 2.93 0
Olds Delta 88 4890 18 4 4.0 20 3690 218 42 231 2.73 0
Olds Omega 4181 19 3 4.5 14 3370 200 43 231 3.08 0O
Olds Starfire 4195 24 1 2.0 10 2730 180 40 151 2.73 O
Olds Toronado 10371 16 3 3.5 17 4030 206 43 350 2.41 0
Peugeot 604 12990 14 . 3.5 14 3420 192 38 163 3.58 1
Plym. Arrow 4647 28 3 2.0 11 3260 170 37 156 3.05 O
Plym. Champ 4425 34 5 2.5 11 1800 157 37 86 2.97 O
Plym. Horizon 4482 25 3 4.0 17 2200 165 36 105 3.37 O
Plym. Sapporo 6486 26 . 1.5 8 2520 182 38 119 3.54 0
Plym. Volare 4060 18 2 5.0 16 3330 201 44 225 3.23 0
Pont. Catalina 5798 18 4 4.0 20 3700 214 42 231 2.73 0
Pont. Firebird 4934 18 1 1.5 7 3470 198 42 231 3.08 0O
Pont. Grand Prix 5222 19 3 2.0 16 3210 201 45 231 2.93 0
Pont. Le Mans 4723 19 3 3.5 17 3200 199 40 231 2.93 0
Pont. Phoenix 4424 19 . 3.5 13 3420 203 43 231 3.08 0O
Pont. Sunbird 4172 24 2 2.0 7 2690 179 41 151 2.73 0
Renault Le Car 3895 26 3 3.0 10 1830 142 34 79 3.72 1
Subaru 3798 35 5 2.5 11 2050 164 36 97 3.81 1
Toyota Celica 5899 18 5 2.5 14 2410 174 36 134 3.06 1
Toyota Corolla 3748 31 5 3.0 9 2200 165 35 97 3.21 1
Toyota Corona 5719 18 5 2.0 11 2670 175 36 134 3.05 1
Volvo 260 11995 17 5 2.5 14 3170 193 37 163 2.98 1
VW Dasher 7140 23 4 2.5 12 2160 172 36 97 3.74 1
VW Diesel 5397 41 5 3.0 15 2040 155 35 90 3.78 1
VW Rabbit 4697 25 4 3.0 15 1930 155 35 89 3.78 1
VW Scirocco 6850 25 4 2.0 16 1990 156 36 97 3.78 1
RUN;

: T-tests T <l Las)
Gaia¥) 5 el ] mipg Jas sie 3 shae JUIRY £ LIA) adki

PROC TTEST DATA=auto;
CLASS foreign;
VAR mpg;

RUN;

TTEST PROCEDURE

Variable: MPG

FOREIGN N Mean Std Dev Std Error Minimum Max imum
0 49 19.79591837 4.85188791 0.69312684 12.00000000 34.00000000
1 22 24.77272727 6.61118690 1.40950978 14.00000000 41.00000000

Variances T DF Prob>|T]|

Unequal -3.1685 31.6 0.0034

Equal -3.5597 69.0 0.0007

For HO: Variances are equal, F* = 1.86 DF = (21,48) Prob>F* = 0.0776

16



:Chi-square tests ¢S g2 &) L34

Ao LndlS 5 5aad ¢ gulS | Al 23l rep78 uridl

PROC FREQ DATA=auto;
TABLES rep78*foreign / CHISQ ;

RUN;
il Hal)
TABLE OF REP78 BY FOREIGN
REP78 FOREIGN
Frequency|
Percent |
Row Pct |
Col Pct | 0] | 1] Total
————————— TR —
1] 2] 0 | 2
| 2.90 | 0.00 | 2.90
| 100.00 | 0.00 |
| 4.17 | 0.00 |
————————— TR —
2] 8 | 0 | 8
| 11.59 | 0.00 | 11.59
| 100.00 | 0.00 |
| 16.67 | 0.00 |
————————— o+
31 27 | 31 30
| 39.13 | 4.35 | 43.48
| 90.00 | 10.00 |
| 56.25 | 14.29 |
————————— o+
4 | 9 | 9 | 18
| 13.04 | 13.04 | 26.09
| 50.00 | 50.00 |
| 18.75 | 42.86 |
————————— o+
5] 2] 9 | 11
| 2.90 | 13.04 | 15.94
| 18.18 | 81.82 |
| 4.17 | 42.86 |
————————— o+
Total 48 21 69

69.57 30.43 100.00

1
(&)

Frequency Missing

17



STATISTICS FOR TABLE OF REP78 BY FOREIGN

Statistic DF Value Prob
Chi-Square 4 27.264 0.001
Likelihood Ratio Chi-Square 4 29.912 0.001
Mantel-Haenszel Chi-Square 1 23.851 0.001
Phi Coefficient 0.629
Contingency Coefficient 0.532
Cramer®s V 0.629

Effective Sample Size = 69

Frequency Missing = 5

WARNING: 40% of the cells have expected counts less
than 5. Chi-Square may not be a valid test.

PROC FREQ DATA=auto;
TABLES rep78*foreign / CHISQ EXACT ;
RUN;

STATISTICS FOR TABLE OF REP78 BY FOREIGN

Statistic DF Value Prob
Chi-Square 4 27.264 0.001
Likelihood Ratio Chi-Square 4 29.912 0.001
Mantel-Haenszel Chi-Square 1 23.851 0.001
Fisher®s Exact Test (2-Tail) 6.27E-06
Phi Coefficient 0.629
Contingency Coefficient 0.532
Cramer®s V 0.629
SAS 2 where aladiu)

Using where with SAS procedures

DATA auto ;
INPUT make $ 1-17 price mpg rep78 hdroom trunk weight length turn
displ gratio foreign ;

DATALINES;

AMC Concord 4099 22 3 2.5 11 2930 186 40 121 3.58 O
AMC Pacer 4749 17 3 3.0 11 3350 173 40 258 2.53 0
AMC Spirit 3799 22 . 3.0 12 2640 168 35 121 3.08 O
Audi 5000 9690 17 5 3.0 15 2830 189 37 131 3.20 1

18



Audi Fox

BMW 320i

Buick Century
Buick Electra
Buick LeSabre
Buick Opel
Buick Regal
Buick Riviera
Buick Skylark
Cad. Deville
Cad. Eldorado
Cad. Seville
Chev. Chevette
Chev. Impala
Chev. Malibu
Chev. Monte Carlo
Chev. Monza
Chev. Nova
Datsun 200
Datsun 210
Datsun 510
Datsun 810
Dodge Colt
Dodge Diplomat
Dodge Magnum
Dodge St. Regis
Fiat Strada
Ford Fiesta
Ford Mustang
Honda Accord
Honda Civic
Linc. Continental
Linc. Mark V
Linc. Versailles
Mazda GLC
Merc. Bobcat
Merc. Cougar
Merc. Marquis
Merc. Monarch
Merc. XR-7
Merc. Zephyr
Olds 98

Olds Cutl Supr
Olds Cutlass
Olds Delta 88
Olds Omega
Olds Starfire
Olds Toronado
Peugeot 604
Plym. Arrow
Plym. Champ
Plym. Horizon
Plym. Sapporo
Plym. Volare
Pont. Catalina
Pont. Firebird
Pont. Grand Prix

6295
9735
4816
7827
5788
4453
5189
10372
4082
11385
14500
15906
3299
5705
4504
5104
3667
3955
6229
4589
5079
8129
3984
4010
5886
6342
4296
4389
4187
5799
4499
11497
13594
13466
3995
3829
5379
6165
4516
6303
3291
8814
5172
4733
4890
4181
4195
10371
12990
4647
4425
4482
6486
4060
5798
4934
5222

23
25
20
15
18
26
20
16
19
14
14
21
29
16
22
22
24
19
23
35
24
21
30
18
16
17
21
28
21
25
28
12
12
14
30
22
14
15
18
14
20
21
19
19
18
19
24
16
14
28
34
25
26
18
18
18
19

WOTW WFRWPWWPWRPRWWORPRPRPLOWWWPRUAOWRAWNNNOORMPMAOPRWNNWRWOWWONWWWW WAhWPAhW
NFPROFRPANNMNWWNAEAERBIRNPRPOWWWWWWWWNWNWONENADRBENNNNRPONNOANWWOWRARWWONWRAEASREEDNDDN
OQUIOCOUIOCUIOUIUIOUIOUIOOUIOCOUIUITOUIUTUITUIOITOOUIUTIUTOOOUIUTOUIUITOOUITOUITOUTOUITUTOOOOUUO

WkR AN

2070
2650
3250
4080
3670
2230
3280
3880
3400
4330
3900
4290
2110
3690
3180
3220
2750
3430
2370
2020
2280
2750
2120
3600
3600
3740
2130
1800
2650
2240
1760
4840
4720
3830
1980
2580
4060
3720
3370
4130
2830
4060
3310
3300
3690
3370
2730
4030
3420
3260
1800
2200
2520
3330
3700
3470
3210

19

174
177
196
222
218
170
200
207
200
221
204
204
163
212
193
200
179
197
170
165
170
184
163
206
206
220
161
147
179
172
149
233
230
201
154
169
221
212
198
217
195
220
198
198
218
200
180
206
192
170
157
165
182
201
214
198
201

36
34
40
43
43
34
42
43
42
44
43
45
34
43
31
a1
40
43
35
32
34
38
35
46
46
46
36
33
43
36
34
51
48
41
33
39
48
44
41
45
43
43
42
42
42
43
40
43
38
37
37
36
38
44
42
42
45

97
121
196
350
231
304
196
231
231
425
350
350
231
250
200
200
151
250
119

85
119
146

98
318
318
225
105

98
140
107

91
400
400
302

86
140
302
302
250
302
140
350
231
231
231
231
151
350
163
156

86
105
119
225
231
231
231

3.70
3.64
2.93
2.41
2.73
2.87
2.93
2.93
3.08
2.28
2.19
2.24
2.93
2.56
2.73
2.73
2.73
2.56
3.89
3.70
3.54
3.55
3.54
2.47
2.47
2.94
3.37
3.15
3.08
3.05
3.30
2.47
2.47
2.47
3.73
2.73
2.75
2.26
2.43
2.75
3.08
2.41
2.93
2.93
2.73
3.08
2.73
2.41
3.58
3.05
2.97
3.37
3.54
3.23
2.73
3.08
2.93
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Pont. Le Mans 4723 19 3 3.5 17 3200 199 40 231 2.93 0
Pont. Phoenix 4424 19 . 3.5 13 3420 203 43 231 3.08 0O
Pont. Sunbird 4172 24 2 2.0 7 2690 179 41 151 2.73 O
Renault Le Car 3895 26 3 3.0 10 1830 142 34 79 3.72 1
Subaru 3798 35 5 2.5 11 2050 164 36 97 3.81 1
Toyota Celica 5899 18 5 2.5 14 2410 174 36 134 3.06 1
Toyota Corolla 3748 31 5 3.0 9 2200 165 35 97 3.21 1
Toyota Corona 5719 18 5 2.0 11 2670 175 36 134 3.05 1
Volvo 260 11995 17 5 2.5 14 3170 193 37 163 2.98 1
VW Dasher 7140 23 4 2.5 12 2160 172 36 97 3.74 1
VW Diesel 5397 41 5 3.0 15 2040 155 35 90 3.78 1
VW Rabbit 4697 25 4 3.0 15 1930 155 35 89 3.78 1
VW Scirocco 6850 25 4 2.0 16 1990 156 36 97 3.78 1
RUN;

3 s ol con S rep78 Lesh (15 ) L) ey )

PROC PRINT DATA=auto;
WHERE rep78 >= 3;
VAR make rep78;

RUN;

Ul
Obs make rep78
AMC Concord
AMC Pacer
Audi 5000
Audi Fox
BMW 3201
Buick Century
Buick Electra

Buick LeSabre

© 00 N oo o A~ N PP

=
=

Buick Regal

=
N

Buick Riviera
Buick Skylark
Cad. Deville
Cad. Seville
Chev. Chevette

N
N~ o bW
A W W WLWLOWW WO PDW O W W

=
(0]

Chev. Impala
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Obs
19
22
23
24
25
26
27
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
52
54

Chev.
Chev.
Datsu
Datsu
Datsu
Datsu
Dodge
Fiat
Ford
Ford
Honda
Honda
Linc.
Linc.
Linc.
Mazda
Merc.
Merc.
Merc.
Merc.
Merc.
Merc.
Olds
Olds
Olds
Olds
Olds
Olds
Plym.

make
Malibu
Nova
n 200
n 210
n 510
n 810
Colt
Strada
Fiesta
Mustang
Accord
Civic
Continental
Mark V
Versailles
GLC
Bobcat
Cougar
Marquis
Monarch
XR-7
Zephyr
98
Cutl Supr
Cutlass
Delta 88
Omega
Toronado

Arrow

rep78

W w whr O0WOWrA, OOPrPDODODDDEDDOODO D0 WP, B~ 00 PR W
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Obs make rep78
55 Plym. Champ

56 Plym. Horizon
59 Pont. Catalina
61 Pont. Grand Prix
62 Pont. Le Mans
65 Renault Le Car
66 Subaru

67 Toyota Celica

68 Toyota Corolla
69 Toyota Corona

70 Volvo 260

71 VW Dasher

72 VW Diesel

73 VW Rabbit

74 VW Scirocco

H A O~ OO OO O W W WA WO

Ol Cpaald pall (el

PROC FREQ DATA=auto;
TABLES rep78*foreign ;

RUN;

Table of rep78 by foreign

rep78 foreign

Frequency
Percent
Row Pct
Col Pct

11.59

— e ——— — e —— —— - ————
IS
=
\I

— e ———— o ———— | —

30
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| 39.13 | 4.35 |

|] 90.00 | 10.00 |

| 56.25 | 14.29 |

--------- Foe e+

4 ] 9 ] 9 |

| 13.04 | 13.04 |

|] 50.00 | 50.00 |

| 18.75 | 42.86 |

--------- Foe e+

5] 2] 9 ]

| 2.90 | 13.04 |

| 18.18 | 81.82 |

| 4.17 | 42.86 |

--------- Foe e+
Total 48 21

PROC FREQ DATA=auto;
WHERE rep78 >= 3;
TABLES rep78*foreign ;

RUN;

Table of rep78 by foreign

rep78 foreign
Frequency|
Percent |
Row Pct |
Col Pct | 0] 1]
————————— TR —
3] 27 | 3|
| 45.76 | 5.08 |
| 90.00 | 10.00 |
| 71.05 | 14.29 |
————————— TR —
4 1 91 91
| 15.25 | 15.25 |
| 50.00 | 50.00 |
| 23.68 | 42.86 |
————————— TR —
51 2 | 91
| 3.39 | 15.25 |
| 18.18 | 81.82 |
| 5.26 | 42.86 |
————————— TSR —
Total 38 21

PROC PRINT DATA=auto;
WHERE rep78 <= 2;
VAR make price rep78 ;
RUN;

43.48

18
26.09

11
15.94

69
100.00

Total

30
50.85

18
30.51

11
18.64

59
100.00
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Obs make price rep78

3 AMC Spirit 3799 .
10 Buick Opel 4453

15 Cad. Eldorado 14500 2
20 Chev. Monte Carlo 5104 2
21 Chev. Monza 3667 2
28 Dodge Diplomat 4010 2
29 Dodge Magnum 5886 2
30 Dodge St. Regis 6342 2
51 Olds Starfire 4195 1
53 Peugeot 604 12990 .
57 Plym. Sapporo 6486

58 Plym. Volare 4060 2
60 Pont. Firebird 4934 1
63 Pont. Phoenix 4424

64 Pont. Sunbird 4172 2

Missing values and the where statement 32 gidall il

e e . }”S .~!\ L'JA.BJ e S\ e:‘BS\ . e . Lussj

PROC PRINT DATA=auto;
WHERE rep78 <= 2 and rep78 "= . ;
VAR make price rep78 ;

RUN;

ngLugy'g;nﬁ'“::Cﬁ.ﬁnsy
Obs make price rep78
15 Cad. Eldorado 14500 2

20 Chev. Monte Carlo 5104 2
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Obs

21
28
29
30
51
58
60
64

PROC PRINT DATA=auto;

WHERE . < rep78 <= 2;

make

Chev. Monza

Dodge Diplomat

Dodge Magnum

Dodge St. Regis

Olds Starfire
Plym. Volare

Pont. Firebird

Pont. Sunbird

VAR make price rep78 ;

RUN;

PROC MEANS DATA=auto;

WHERE rep78 = 1 OR
VAR price ;

RUN;

PROC MEANS DATA=auto;

WHERE rep78 = 3 or
VAR price ;

RUN;

PROC MEANS DATA=auto;

rep78

rep78

WHERE 3 <= rep78 <= 5 ;
VAR price ;

RUN;

PROC MEANS DATA=auto;

WHERE rep78 in (3,4,5) ;
VAR price ;

RUN;

price rep78

3667
4010
5886
6342
4195
4060
4934
4172

1
N

= 4 or rep78 =5 ;

N P N P NDNDN
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Further SAS Examples

* SAS Program for Basic Statistical Tests;
* Filename: Statistics.sas ;

LIBNAME myLib 'K:\myRfolder';
DATA temp;
SET myLib.mydatalee;
* pretend g2 and ql are the same score
measured at two times & subtract;
myDiff=q2-ql; run;

* Basic stats in compact form;
PROC MEANS; VAR gl--posttest; RUN;

* Basic stats of every sort;
PROC UNIVARIATE; VAR gl--posttest; RUN;

* Frequencies & percents;
PROC FREQ; TABLES workshop--g4; RUN;

* Chi-square;
PROC FREQ;
TABLES workshop*gender/CHISQ; RUN;

* ---Measures of association---;

* Pearson correlations;
PROC CORR; VAR ql-g4; RUN;

* Spearman correlations;
PROC CORR SPEARMAN; VAR gl-qg4; RUN;

* Linear regression;
PROC REG;
MODEL g4=ql1-q3;
RUN;

* ---Group comparisons---;

* Independent samples t-test;
PROC TTEST,;

CLASS gender;

VAR gql; RUN;

* Nonparametric version of above
using Wilcoxon/Mann-Whitney test;
PROC NPAR1IWAY;
CLASS gender;
VAR ql; RUN;

* Paired samples t-test;
PROC TTEST;

26



PAIRED pretest*posttest; RUN;

* Nonparametric version of above using
both Signed Rank test and Sign test;
PROC UNIVARIATE;
VAR myDiff;
RUN;

*Oneway Analysis of Variance (ANOVA);
PROC GLM;

CLASS workshop;

MODEL posttest=workshop;

MEANS workshop / TUKEY; RUN;

*Nonparametric version of above using
Kruskal-Wallis test;

PROC nparlway;
CLASS workshop;

VAR posttest; RUN;

The SAS System 11:14
Thursday, March 17, 2013 1

The MEANS Procedure

Variable Label N Mean

Std Dev Minimum

B 0 0 0 O O e i i i
FEFFFFFFFFFFFFFFFFFFFF

ql The instructor was well prepared. 100 3.4500000
1.0952146 1.0000000
q2 The instructor communicated well. 100 3.0600000
1.2211933 1.0000000
q3 The course materials were helpful. 99 3.0808081
1.1665120 1.0000000
gl Overall, I found this workshop useful. 100 3.4000000
1.1370705 1.0000000
pretest 100 74.9700000
5.2961869 58.0000000
posttest 100 82.0600000
6.5901978 59.0000000

FELFFFFFFESFFSFFFFF S S FFFFF S FFFFFSSSSFFFFFFSSSSSFFFFF S FFFFFFSFSS
FEEFFFFFFFESFFFFFFFFS

Variable Label
Maximum

FHFFFFFFFFFFFFFFFFFFSFFFFFFSFFFFFFSFFFFFFFFFFFFF S FFFFFFFFFFFFSS
ql The instructor was well prepared.
5.0000000
q2 The instructor communicated well.
5.0000000

27



q3 The course materials were helpful.

5.0000000
q4 Overall, I found this workshop useful.
5.0000000
pretest
86.0000000
posttest
98.0000000

FEEFFFFFFFSESFFFFFSSSSSFFFFFFSSSSSFFFFFFSSSSSFFFFFFSSESFFFFFFS

28



Thursday, March 17, 2013 2

100

345

1.19949495

0.6242339

118.75

0.10952146

Variable:

N

Mean

Std Deviation

Skewness

Uncorrected SS

Coeff Variation

The SAS System

The UNIVARIATE Procedure
gl (The instructor was well prepared.)

Moments
100 Sum Weights
3.45 Sum Observations
1.09521457 Variance
-0.1759436 Kurtosis
1309 Corrected SS
31.7453498 Std Error Mean

Basic Statistical Measures

Location Variability
Mean 3.450000 Std Deviation
Median  3.000000 Variance
Mode 3.000000 Range
Interquartile Range
Tests for Location: Mu@=0
Test -Statistic-  ----- p Value
Student's t t 31.50068 Pr > |t]
Sign M 50 Pr >= |M|
Signed Rank S 2525 Pr >= |S|

Quantiles (Definition 5)

Quantile

100% Max
99%

95%

90%

75% Q3

50% Median
25% Q1

10%

5%

29

Estimate

NN WWRUTUVTUTUV

11:14

1.09521
1.19949
4.00000
1.00000

<.0001
<.0001
<.0001



1%
0% Min
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The SAS System 11:14
Thursday, March 17, 2013 3

The UNIVARIATE Procedure
Variable: ql1 (The instructor was well prepared.)

Extreme Observations

----Lowest---- ----Highest---
Value Obs Value Obs
1 69 5 77
1 62 5 83
1 58 5 84
1 22 5 89
2 100 5 93
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The SAS System 11:14
Thursday, March 17, 2013 4

The UNIVARIATE Procedure
Variable: g2 (The instructor communicated well.)

Moments
N 100 Sum Weights
100
Mean 3.06 Sum Observations
306
Std Deviation 1.22119332 Variance
1.49131313
Skewness -0.0146968 Kurtosis -
1.0594354
Uncorrected SS 1084 Corrected SS
147 .64
Coeff Variation 39.9082785 Std Error Mean
0.12211933
Basic Statistical Measures
Location Variability
Mean 3.060000 Std Deviation 1.22119
Median 3.000000 Variance 1.49131
Mode 2.000000 Range 4.00000
Interquartile Range 2.00000
NOTE: The mode displayed is the smallest of 2 modes with a count
of 28.

Tests for Location: Mu@=0

Test -Statistic-  ----- p Value------
Student's t t 25.05746 Pr > |t] <.0001
Sign M 50 Pr >= |M| <.0001
Signed Rank S 2525 Pr >= |S| <.0e001

Quantiles (Definition 5)
Quantile Estimate

100% Max
99%

95%

90%

75% Q3

50% Median

w p Ut un
OO0

32



25% Q1
10%
5%
1%
0% Min
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The SAS System 11:14
Thursday, March 17, 2013 5

The UNIVARIATE Procedure
Variable: g2 (The instructor communicated well.)

Extreme Observations

----Lowest---- ----Highest---
Value Obs Value Obs
1 88 5 77
1 86 5 89
1 75 5 90
1 68 5 93
1 64 5 96
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Thursday, March 17, 2013 6

99

305

1.36075036

0.7105137

133.353535

0.11723887

Variable: @3

N

Mean

Std Deviation
Skewness
Uncorrected SS

Coeff Variation

The SAS System 11

The UNIVARIATE Procedure
(The course materials were helpful.)

Moments

99

3.08080808

1.16651205

-0.0418616

1073

37.8638337

Sum Weights

Sum Observations
Variance
Kurtosis
Corrected SS

Std Error Mean

Basic Statistical Measures

Location Variability
Mean 3.080808 Std Deviation
Median  3.000000 Variance
Mode 3.000000 Range
Interquartile Range
Tests for Location: Mu@=0
Test -Statistic-  ----- p Value
Student's t t 26.27804 Pr > |t]
Sign M 49.5 Pr >= |M|
Signed Rank S 2475 Pr >= |S|

Quantiles (Definition 5)

Quantile

100% Max
99%

95%

90%

75% Q3

50% Median
25% Q1

10%

5%

35

Estimate

PR NWRUTUTUWU

;14

1.16651
1.36075
4.00000
2.00000

<.0001
<.0001
<.0001



1%
0% Min

36



The SAS System 11:14
Thursday, March 17, 2013 7

The UNIVARIATE Procedure
Variable: g3 (The course materials were helpful.)

Extreme Observations

----Lowest---- ----Highest---
Value Obs Value Obs
1 98 5 49
1 94 5 74
1 86 5 83
1 75 5 89
1 69 5 93

Missing Values

————— Percent Of-----

Missing Missing
Value Count All Obs Obs

1 1.00 100.00
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Thursday, March 17, 2013

100

340

1.29292929

0.6010901

128

0.11370705

Mean
Median
Mode

8

Variable: g4

Std Deviation

Uncorrected SS

Coeff Variation

The SAS System

The UNIVARIATE Procedure

Moments

100

3.4

1.13707049

-0.252394

1284

33.4432496

Sum Weights

Sum Observations

Variance

Kurtosis

Corrected SS

Std Error Mean

Basic Statistical Measures

Variability

Interquartile Range

Location
3.400000 Std Deviation
3.000000 Variance
3.000000 Range
Tests for Location: Mu@=0
Test -Statistic-
Student's t t 29.9014
Sign M 50
Signed Rank S 2525

————— p Value
Pr > |t]
Pr >= |M|
Pr >= |S|

Quantiles (Definition 5)

Quantile

100% Max
99%

95%

90%

75% Q3

50% Median
25% Q1

10%

5%

38

Estimate

R NWW,RAUTUTUTUV

11:14

(Overall, I found this workshop useful.)

1.13707
1.29293
4.00000
1.00000

<.0001
<.0001
<.0001



1%
0% Min
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The SAS System 11:14
Thursday, March 17, 2013 9

The UNIVARIATE Procedure
Variable: g4 (Overall, I found this workshop useful.)

Extreme Observations

----Lowest---- ----Highest---
Value Obs Value Obs
1 100 5 83
1 68 5 89
1 58 5 91
1 54 5 93
1 22 5 96
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The SAS System 11:14
Thursday, March 17, 2013 10

The UNIVARIATE Procedure
Variable: pretest

Moments

N 100 Sum Weights
100

Mean 74.97 Sum Observations
7497

Std Deviation 5.29618693 Variance
28.049596

Skewness -0.3625279 Kurtosis
0.4608774

Uncorrected SS 564827 Corrected SS
2776.91

Coeff Variation 7.06440833 Std Error Mean
0.52961869

Basic Statistical Measures

Location Variability
Mean 74.97000 Std Deviation 5.29619
Median  75.00000 Variance 28.04960
Mode 72.00000 Range 28.00000
Interquartile Range 7 .00000

Tests for Location: Mu@=0

Test -Statistic-  ----- p Value------
Student's t t 141.5547 Pr > |t] <.0001
Sign M 50 Pr >= |[M| <.0001
Signed Rank S 2525 Pr >= |S| <.e001

Quantiles (Definition 5)

Quantile Estimate
100% Max 86.0
99% 85.5
95% 83.0
90% 82.0
75% Q3 79.0
50% Median 75.0
25% Q1 72.0
10% 69.0
5% 66.5

41



1%
0% Min
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Thursday, March 17, 2013 11

The SAS System 11:14

The UNIVARIATE Procedure
Variable: pretest

Extreme Observations

----Lowest---- ----Highest---
Value Obs Value Obs
58 92 83 91
62 82 84 57
63 51 85 60
63 48 85 62
66 81 86 70
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Thursday, March 17, 2013 12

100

8206

43.4307071

0.84229821

4299.64

0.65901978

N

Mean

Std Devi

Skewness

Uncorrec

Coeff Va

Mea
Med
Mod

ation

ted SS

riation

Location

n 82.06
ian 82.00
e 81.00

Test

Student's t
Sign
Signed Rank

The SAS System 11

The UNIVARIATE Procedure

Variable: posttest
Moments
100 Sum Weights

82.06 Sum Observations
6.5901978 Variance
-0.2897484 Kurtosis

677684 Corrected SS
8.03095028 Std Error Mean

Basic Statistical Measures

Variability
000 Std Deviation
000 Variance
000 Range

Interquartile Range

Tests for Location: Mu@=0
-Statistic-  ----- p Value
t 124.5183 Pr > |t]
M 50 Pr >= |M|
S 2525 Pr >= |S]|

Quantiles (Definition 5)

Quantile

100% Max
99%

95%

90%

75% Q3

50% Median

25% Q1
10%
5%

44

Estimate

98.
97.
92.
90.
86.
82.
77.
75.
71.

OO0

;14

6.59020
43.43071
39.00000

9.00000

<.0001
<.0001
<.0001



1%
0% Min
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Thursday, March 17, 2013 13

The SAS System 11:14

The UNIVARIATE Procedure
Variable: posttest

Extreme Observations

----Lowest---- ----Highest---
Value Obs Value Obs
59 92 92 98
67 48 95 60
68 67 95 62
69 81 96 86
71 82 98 91
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Thursday, March 17, 20

Cumulative
wor
Percent

FEEFFFFFFFESFFFFFFFFS
NA

R

SAS
SPS
Sta

The SAS System 11:14

13 14
The FREQ Procedure
Cumulative
kshop Frequency Percent Frequency

FEEFFFFFFSESFEFFFFFFS A FFFFFFFESSFFSF

1 1.00 1 1.00

31 31.00 32 32.00

24 24.00 56 56.00

S 25 25.00 81 81.00

ta 19 19.00 100 100.00
The instructor was well prepared.

Cumulative Cumulative
ql Frequency Percent Frequency Percent
FHFFFFFFFFSFFFFFFSFFFFFFFFFFFFFSFFFFFFSFFFFFFSFFFFFFFFF

1 4 4.00 4 4.00

2 14 14.00 18 18.00

3 36 36.00 54 54.00

4 25 25.00 79 79.00

5 21 21.00 100 100.00
The instructor communicated well.

Cumulative Cumulative
q2 Frequency Percent Frequency Percent
FHEFFFSFFFSFFSFFFSFFSFFFSFFSFFFSFFSFFFSFFSFFFSFFSFFFFSF

1 10 10.00 10 10.00

2 28 28.00 38 38.00

3 21 21.00 59 59.00

4 28 28.00 87 87.00

5 13 13.00 100 100.00
The course materials were helpful.

Cumulative Cumulative
q3 Frequency Percent Frequency Percent
FHFFFFFFFFFFFSFFFSFFFFFFFFFFFFFFFFSFFFFFFFFFFFFFFFFFSFS

1 10 10.10 10 10.10
2 20 20.20 30 30.30
3 34 34.34 64 64.65
4 22 22.22 86 86.87
5 13 13.13 99 100.00

Frequency Missing =1
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The SAS System 11:14
Thursday, March 17, 2013 15

The FREQ Procedure

Overall, I found this workshop useful.

Cumulative Cumulative
qé Frequency Percent Frequency Percent
FEFFFSFFFESFFFFSFFFFSSFFFFSFFFFSFFFSSSFFFSFFFFSSFFFFSS

1 6 6.00 6 6.00
2 14 14.00 20 20.00
3 34 34.00 54 54.00
4 26 26.00 80 80.00
5 20 20.00 100 100.00
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Thursday, March 17, 2013 16

The SAS System 11:14

The FREQ Procedure
Table of workshop by gender
workshop gender

Frequency,
Percent ,
Row Pct ,
Col Pct ,Female ,Male ,NA , Total
1 5 0 o S O 0 e e A O 0 e S O e i
NA , 0, 0, 1, 1
, 0.00 , 0.00 , 1.00 , 1.00
, 0.00 , 0.00 , 100.00 ,
s 0.00 , 0.00 , 100.00 ,
1 5 0 o S O 0 e e A O 0 e e S O e i e
R , 14 , 17 , 0, 31
, 1l1l4.00 , 17.00 , 0.00 , 31.00
, 45.16 , 54.84 , 0.00 ,
, 29.79 , 32.69 , 0.00 ,
B 1 0 e 0 o SN O o e e A O 0 i e o S o e i o e A
SAS , 11 , 13 , 0, 24
, 1l1.0e0 , 13.00 , 0.00 , 24.00
, 45.83 , 54.17 , 0.00 ,
, 23.40 , 25.00 , 0.00 ,
B 1 0 0 o S O O e e A O 0 A o S O o o e A
SPSS R 13 , 12 , 0, 25
, 13.00 , 12.00 , 0.00 , 25.00
, 52.00 , 48.00 , 0.00 ,
, 27.66 , 23.08 , 0.00 ,
B 1 0 e 0 0 SR O O e e A O O A O S O o o e A
Stata , 9, 10 , 0, 19
R 9.00 , 10.00 , 0.00 , 19.00
, 47.37 , 52.63 , 0.00 ,
, 19.15 , 19.23 , 0.00 ,
B 1 0 0 0 S O O e e A O O i O S O o o e A
Total 47 52 1 100
47.00 52.00 1.00 100.00
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Thursday, March 17, 2013 17

Statistic

The SAS System 11:14

The FREQ Procedure

Statistics for Table of workshop by gender

DF Value Prob

FEEFFFFFFFSSFESFFFFFESSSFFFFFFSSSFFFFFFSSSFFFFFFFSS

Chi-Square 8 100.3009 <.0001
Likelihood Ratio Chi-Square 8 11.4980 0.1750
Mantel-Haenszel Chi-Square 1 0.7853 0.3755
Phi Coefficient 1.0015
Contingency Coefficient 0.7076
Cramer's V 0.7082

WARNING: 47% of the cells have expected counts less

than 5. Chi-Square may not be a valid test.

Sample Size = 100
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The CORR Procedure

4 Variables: ql q2 q3 g4

Simple Statistics

Variable N Mean Std Dev Sum
Minimum Maximum

ql 100 3.45000 1.09521 345.00000
1.00000 5.00000

q2 100 3.06000 1.22119 306.00000
1.00000 5.00000

q3 99 3.08081 1.16651 305.00000
1.00000 5.00000

q4 100 3.40000 1.13707 340.00000
1.00000 5.00000

Simple Statistics

Variable Label

ql The instructor was well prepared.
q2 The instructor communicated well.
q3 The course materials were helpful.
qd Overall, I found this workshop useful.

Pearson Correlation Coefficients
Prob > |r| under HO@: Rho=0
Number of Observations

ql g2
g3 qé
ql 1.00000 0.66687
0.69484 0.57589
The instructor was well prepared. <.0001
<.0001 <.0001
100 100
99 100
q2 0.66687 1.00000
0.60407 0.49174
The instructor communicated well. <.0001
<.0001 <.0001
100 100
99 100
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q3
1.00000 0.47307

The course materials were helpful.
<.0001

99 99

q4
0.47307 1.00000

Overall, I found this workshop useful.
<.0001

99 100
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<.0001
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0.57589

<.0001

100

0.60407

<.0001
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<.0001
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The CORR Procedure

4 Variables: ql q2 q3 g4

Simple Statistics

Variable N Mean Std Dev Median
Minimum Maximum

ql 100 3.45000 1.09521 3.00000
1.00000 5.00000

q2 100 3.06000 1.22119 3.00000
1.00000 5.00000

q3 99 3.08081 1.16651 3.00000
1.00000 5.00000

q4 100 3.40000 1.13707 3.00000
1.00000 5.00000

Simple Statistics

Variable Label

ql The instructor was well prepared.
q2 The instructor communicated well.
q3 The course materials were helpful.
qd Overall, I found this workshop useful.

Spearman Correlation Coefficients
Prob > |r| under HO@: Rho=0
Number of Observations

ql g2
g3 qé
ql 1.00000 0.66833
0.66849 0.55179
The instructor was well prepared. <.0001
<.0001 <.0001
100 100
99 100
q2 0.66833 1.00000
0.60961 0.49100
The instructor communicated well. <.0001
<.0001 <.0001
100 100
99 100
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q3
1.00000 0.42701

The course materials were helpful.
<.0001

99 99

q4
0.42701 1.00000

Overall, I found this workshop useful.
<.0001

99 100
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<.0001
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0.55179

<.0001

100

0.60961
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The REG Procedure
Model: MODEL1
Dependent Variable: g4 Overall, I found this workshop

useful.
Number of Observations Read 100
Number of Observations Used 99
Number of Observations with Missing Values 1

Analysis of Variance

Sum of Mean
Source DF Squares Square F
Value Pr > F
Model 3 45.52673 15.17558
17.51 <.0001
Error 95 82.31165 0.86644
Corrected Total 98 127.83838
Root MSE 0.93083 R-Square 0.3561
Dependent Mean 3.40404 Adj R-Sq 0.3358
Coeff Var 27.34476
Parameter Estimates
Parameter Standard
Variable Label DF Estimate Error
t Value Pr > |t
Intercept Intercept 1 1.20940 0.31787
3.80 0.0003
ql The instructor was well 1 0.41134 0.13170
3.12 0.0024
prepared.
q2 The instructor communicated 1 0.15791 0.10690
1.48 0.1429
well.
q3 The course materials were 1 0.09372 0.11617
0.81 0.4218
helpful.
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The NPAR1IWAY Procedure

Analysis of Variance for Variable ql
Classified by Variable gender

gender N Mean

FHFFFFFFFFFFFFFFFFFFSFFFFFFFFFFSFSSS

Female 47 3.978723

Male 52 2.980769

NA 1 3.000000
Source DF Sum of Squares Mean Square F Value

Pr > F

FEFFFFFFF S FFFFFFSS S FFFFFFASSSEFFFFFFFSSSSFFFFFFFSSSSSFFFFFFSSSFS

Among 2 24.790507 12.395254 12.7964
<.0001

Within 97 93.959493 0.968655

Average scores were used for ties.
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Mean

Score

The NPAR1IWAY Procedure

Wilcoxon Scores (Rank Sums) for Variable g1l
Classified by Variable gender

Sum of Expected Std Dev

gender N Scores Under HO Under HO

FEEFFFFFFEEFSFFFFFSSSSSFFFFFSSSSFFFFFFSSSFFFFFFSSSSFFFFFSSSSSSFSF

63.989362

38.576923

36.500000

Female 47 3007.50 2373.50 139.316337
Male 52 2006.00 2626.00 139.456086
NA 1 36.50 50.50 27.773639

Average scores were used for ties.

Kruskal-Wallis Test

Chi-Square 20.7152
DF 2
Pr > Chi-Square <.0001
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The NPAR1IWAY Procedure

Median Scores (Number of Points Above Median) for Variable

ql
Classified by Variable gender
Sum of Expected Std Dev
Mean
gender N Scores Under HO Under HO
Score

FEEFFFFFFSESFFFFFFFSSESFFFFFFSSSSFFFFFSSSSFFFFF S FFFFFFSESSFFSF

Female 47 33.333333 23.50 2.322879
0.709220

Male 52 16.555556 26.00 2.325210
0.318376

NA 1 0.111111 0.50 0.463081
0.111111

Average scores were used for ties.

Median One-Way Analysis

Chi-Square 18.1150
DF 2
Pr > Chi-Square 0.0001
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The NPAR1IWAY Procedure

Van der Waerden Scores (Normal) for Variable g1l
Classified by Variable gender

Sum of Expected Std Dev

Mean
gender N Scores Under HO Under Ho

Score

FEEFFFFFFEESESFFFFFSS S FFFFFSSSSFFFFFFSSSFFFFFFSESSSFFFFFSSESSSFSF

Female 47 20.873461 0.0 4.597370
0.444116

Male 52 -20.504001 0.0 4.601982
0.394308

NA 1 -0.369460 0.0 0.916516
0.369460

Average scores were used for ties.

Van der Waerden One-Way Analysis

Chi-Square 20.6151
DF 2
Pr > Chi-Square <.0001
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Mean

Score

The NPAR1IWAY Procedure

Savage Scores (Exponential) for Variable g1
Classified by Variable gender

Sum of Expected Std Dev

gender N Scores Under HO Under HO

FEEFFFFFFEESESFFFFFSSSSSFFFFFSSSSFFFFFSSSSFFFFF S FFFFFFSSSSSFSF

0.404272

0.355106

0.535235

Female 47 19.000764 0.0 4.349995
Male 52 -18.465529 0.0 4.354358
NA 1 -0.535235 0.0 0.867200

Average scores were used for ties.

Savage One-Way Analysis

Chi-Square 19.1213
DF 2
Pr > Chi-Square <.0001

60



The SAS System 11:14
Thursday, March 17, 2013 26

The NPAR1IWAY Procedure

Kolmogorov-Smirnov Test for Variable ql
Classified by Variable gender

EDF at Deviation from Mean
gender N Maximum at Maximum
FEFFESEFFFSFFFFSSFFFFSFFFFS S FFFSFFFFSFFFFFSFFFFFSFS
Female 47 0.319149 -1.514079
Male 52 0.730769 1.375656
NA 1 1.000000 0.460000
Total 100 0.540000

Maximum Deviation Occurred at Observation 53
Value of g1 at Maximum = 3.0

Kolmogorov-Smirnov Statistics (Asymptotic)
KS 0.209677 KSa 2.096775
Cramer-von Mises Test for Variable ql

Classified by Variable gender

Summed Deviation

gender N from Mean
B 0 15 e 05 e 0 O e O e O e O e e e O e O e e O O O O e
Female 47 1.187494
Male 52 0.999975
NA 1 0.091801

Cramer-von Mises Statistics (Asymptotic)
CM 0.022793 CMa 2.279270
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Upper CL
Difference
Std Dev Std Err

pretest - posttest
5.696 0.4903

The TTEST Procedure

Statistics
Lower CL Upper CL Lower CL
N Mean Mean Mean Std Dev Std Dev
100 -8.063 -7.09 -6.117 4.3051 4.9033
T-Tests
Difference DF t Value Pr > |t]
pretest - posttest 99 -14.46 <.0001
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100

-39

0.9069697

0.9784446

89.79

0.09523496

N

Mean

Std Devi

Skewness

Uncorrec

Coeff Va

Mea
Med
Mod

ation

ted SS

riation

Location

n -0.39
ian -0.50
e -1.00

Test

Student's t
Sign
Signed Rank

The SAS System 11

The UNIVARIATE Procedure

Variable: myDiff
Moments
100 Sum Weights
-0.39 Sum Observations

0.95234957 Variance
0.07143331 Kurtosis

105 Corrected SS

-244.1922 Std Error Mean

Basic Statistical Measures

Variability
000 Std Deviation
000 Variance
000 Range

Interquartile Range

Tests for Location: Mu@=0
-Statistic-  ----- p Value
t -4.09513 Pr > |t]
M -14 Pr >= |M|
S -632 Pr >= |S]|

Quantiles (Definition 5)

Quantile

100% Max
99%

95%

90%

75% Q3

50% Median

25% Q1
10%
5%

63

Estimate

(]
OO OUIOOOOO

;14

0.95235
0.90697
3.00000
1.00000

<.0001
0.0013
<.0001



1%
0% Min
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The UNIVARIATE Procedure
Variable: myDiff

Extreme Observations

----Lowest---- ----Highest---
Value Obs Value Obs
-2 86 1 87
-2 84 1 90
-2 82 1 91
-2 81 1 92
-2 64 1 96
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The GLM Procedure

Class Level Information

Class Levels Values

workshop 5 NA R SAS SPSS Stata
Number of Observations Read 100
Number of Observations Used 100
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The GLM Procedure

Dependent Variable: posttest

Sum of
Source DF Squares Mean Square F
Value Pr > F
Model 4 892.092148 223.023037
6.22 0.0002
Error 95 3407.547852 35.868925
Corrected Total 99 4299.640000
R-Square Coeff Var Root MSE posttest Mean
0.207481 7.298400 5.989067 82.06000
Source DF Type I SS Mean Square F
Value Pr > F
workshop 4 892.0921477 223.0230369
6.22 0.0002
Source DF Type III SS Mean Square F
Value Pr > F
workshop 4 892.0921477 223.0230369

6.22 0.0002
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The GLM Procedure
Tukey's Studentized Range (HSD) Test for posttest

NOTE: This test controls the Type I experimentwise error
rate.

Alpha 0.05
Error Degrees of Freedom 95
Error Mean Square 35.86892

Critical Value of Studentized Range 3.93274

Comparisons significant at the 0.05 level are indicated by
%k k k

Difference Simultaneous

workshop Between 95% Confidence
Comparison Means Limits
R - SPSS 4.538 0.061 9.015 k**
R - SAS 6.633 2.105 11.161 ***
R - Stata 7.311 2.458 12.163 ***
R - NA 8.258 -8.663 25.179
SPSS - R -4.538 -9.015 -0.061 ***
SPSS - SAS 2.095 -2.665 6.855
SPSS - Stata 2.773 -2.296 7.842
SPSS - NA 3.720 -13.265 20.705
SAS - R -6.633 -11.161 -2.105 k**
SAS - SPSS -2.095 -6.855 2.665
SAS - Stata 0.678 -4.437 5.792
SAS - NA 1.625 -15.373 18.623
Stata - R -7.311 -12.163 -2.458 *x*
Stata - SPSS -2.773 -7.842 2.296
Stata - SAS -0.678 -5.792 4.437
Stata - NA 0.947 -16.140 18.035
NA - R -8.258 -25.179 8.663
NA - SPSS -3.720 -20.705 13.265
NA - SAS -1.625 -18.623 15.373
NA - Stata -0.947 -18.035 16.140
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Pr > F

Source

DF

The SAS

The NPAR1IWAY Procedure

System

11:14

Analysis of Variance for Variable posttest
Classified by Variable workshop

workshop N Mean
FFFESFFFFSSFFFSSFFFFSFFFFSFFFESFFFFSSSFFSS
R 31 86.258065
SPSS 25 81.720000
NA 1 78.000000
Stata 19 78.947368
SAS 24 79.625000
Sum of Squares Mean Square F Value

FEEFFFFFSSESESFFFFFSSESFFFFFFSSSSFFFFFFSESSFFFFFSSSFSFFFFFFSESS

0.0002

Among

Within

4

95

892.092148

3407.547852

223.023037

35.868925

6.2177

Average scores were used for ties.
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Mean

Score

The NPAR1IWAY Procedure

Wilcoxon Scores (Rank Sums) for Variable posttest
Classified by Variable workshop

Sum of Expected Std Dev

workshop N Scores Under HO Under HO

FEEFFFFFFESSFEFFFFFFF S FFFFFSSSSSFFFFFFFSSSFFFFFFSSSSSFFFFFFFSSSSSFSF

69.887097

47.960000

29.000000

36.473684

40.104167

R 31 2166.50 1565.50 133.960239
SPSS 25 1199.00 1262.50 125.421260
NA 1 29.00 50.50 28.819611
Stata 19 693.00 959.50 113.629170
SAS 24 962.50 1212.00 123.703771

Average scores were used for ties.

Kruskal-Wallis Test

Chi-Square 22.1786
DF 4
Pr > Chi-Square 0.0002
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posttest

Mean

Score

The NPAR1WAY Procedure
Median Scores (Number of Points Above Median) for Variable
Classified by Variable workshop
Sum of Expected Std Dev

workshop N Scores Under HO Under HO

FEEFFFFFFESSEEFFFFFF S FFFFF S FFFFFSSSSFFFFFFSSESSFFFFFFFSESSFFSF

0.774194

0.448000

0.000000

0.347368

0.341667

R 31 24.00 15.50 2.267651
SPSS 25 11.20 12.50 2.123105
NA 1 0.00 0.50 0.487852
Stata 19 6.60 9.50 1.923491
SAS 24 8.20 12.00 2.094032

Average scores were used for ties.

Median One-Way Analysis

Chi-Square 15.3597
DF 4
Pr > Chi-Square 0.0040
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Mean

Score

The NPAR1IWAY Procedure

Van der Waerden Scores (Normal) for Variable posttest
Classified by Variable workshop

Sum of Expected Std Dev

workshop N Scores Under HO Under HO

FEEFFFFFFESSFSFFFFFF S S FFFFFS S FFFFFSSSSSFFFFFFSSSSSFFFFFFFSSSSFFSF

0.628863

0.063804

0.562268

0.461561

0.356989

R 31 19.494765 0.0 4.457588
SPSS 25 -1.595099 0.0 4.173450
NA 1 -0.562268 0.0 0.958986
Stata 19 -8.769668 0.0 3.781063
SAS 24 -8.567730 0.0 4.116300

Average scores were used for ties.

Van der Waerden One-Way Analysis

Chi-Square 21.2971
DF 4
Pr > Chi-Square 0.0003
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Mean

Score

The NPAR1IWAY Procedure

Savage Scores (Exponential) for Variable posttest
Classified by Variable workshop

Sum of Expected Std Dev

workshop N Scores Under HO Under HO

FEEFFFFFFEESSEFFFFFF S FFFFFSSSSSFFFFFFSSSSFFFFFFSSSSFFFFFFFSSSSFFSF

0.579366

0.197242

0.659348

0.223208

0.338708

R 31 17.960343 0.0 4.517077
SPSS 25 -4.931054 0.0 4.229146
NA 1 -0.659348 0.0 0.971784
Stata 19 -4.240955 0.0 3.831522
SAS 24 -8.128986 0.0 4.171233

Average scores were used for ties.

Savage One-Way Analysis

Chi-Square 16.2626
DF 4
Pr > Chi-Square 0.0027
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The NPAR1IWAY Procedure

Kolmogorov-Smirnov Test for Variable posttest
Classified by Variable workshop

EDF at Deviation from Mean
workshop N Maximum at Maximum
FHEFFFFFFFFFFFFFFFFFSFFFFFFSFFFFFF S FFFFFFFFFFFFFSFSS
R 31 0.258065 -1.792461
SPSS 25 0.720000 0.700000
NA 1 1.000000 0.420000
Stata 19 0.736842 0.683659
SAS 24 0.708333 0.628702
Total 100 0.580000

Maximum Deviation Occurred at Observation 50
Value of posttest at Maximum = 83.0

Kolmogorov-Smirnov Statistics (Asymptotic)
KS 0.217761 KSa 2.177607
Cramer-von Mises Test for Variable posttest

Classified by Variable workshop

Summed Deviation

workshop N from Mean
FHEFFFSFFFFFFSFFSFFFFFFSFFFSFFSFFFFFFSFFFFFF
R 31 1.461853
SPSS 25 0.169875
NA 1 0.127763
Stata 19 0.502013
SAS 24 0.355879

Cramer-von Mises Statistics (Asymptotic)

CM 0.026174 CMa 2.617382

LOG FILE

NOTE: AUTOEXEC processing completed.

1 * SAS Program for Basic Statistical Tests;
2 * Filename: Statistics.sas ;

3

4 LIBNAME myLib 'K:\myRfolder';
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NOTE: Libref MYLIB was successfully assigned as follows:

Engine: V9
Physical Name: K:\myRfolder
DATA temp;

SET myLib.mydatalee,;

* pretend g2 and ql are the same score
measured at two times & subtract;

myDiff=gq2-ql; run;

O 00N O WU

NOTE: There were 100 observations read from the data set MYLIB.MYDATA100.
NOTE: The data set WORK.TEMP has 100 observations and 10 variables.
NOTE: DATA statement used (Total process time):

real time 0.34 seconds

cpu time 0.07 seconds

10
11 * Basic stats in compact form;
12 PROC MEANS; VAR gl--posttest; RUN;

NOTE: There were 100 observations read from the data set WORK.TEMP.
NOTE: PROCEDURE MEANS used (Total process time):

real time 0.15 seconds

cpu time 0.04 seconds

13
14  * Basic stats of every sort;
15 PROC UNIVARIATE; VAR gl--posttest; RUN;

NOTE: PROCEDURE UNIVARIATE used (Total process time):
real time 0.10 seconds
cpu time 0.03 seconds

16
17 * Frequencies & percents;
18 PROC FREQ; TABLES workshop--qg4; RUN;

NOTE: There were 100 observations read from the data set WORK.TEMP.
NOTE: PROCEDURE FREQ used (Total process time):

real time 0.35 seconds

cpu time 0.04 seconds

19

20 * Chi-square;

21  PROC FREQ;

22 TABLES workshop*gender/CHISQ; RUN;

NOTE: There were 100 observations read from the data set WORK.TEMP.
NOTE: PROCEDURE FREQ used (Total process time):

real time 0.34 seconds

cpu time 0.03 seconds
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23

24 * ---Measures of association---;
25

26 * Pearson correlations;

27  PROC CORR; VAR q1-g4; RUN;

NOTE: PROCEDURE CORR used (Total process time):
real time 0.01 seconds
cpu time 0.00 seconds

28
29 * Spearman correlations;
30 PROC CORR SPEARMAN; VAR ql1-g4; RUN;

NOTE: PROCEDURE CORR used (Total process time):
real time 0.01 seconds
cpu time 0.01 seconds

31
32 * Linear regression;
33  PROC REG;

34 MODEL g4=ql1-93;

35 RUN;

36

37 * ---Group comparisons---;
38

39 * Independent samples t-test;

NOTE: PROCEDURE REG used (Total process time):
real time 1.40 seconds
cpu time 0.03 seconds

40 PROC TTEST;
41 CLASS gender;
42 VAR ql1; RUN;

ERROR: The CLASS variable has more than two levels.

NOTE: The SAS System stopped processing this step because of errors.
NOTE: There were 3 observations read from the data set WORK.TEMP.
NOTE: PROCEDURE TTEST used (Total process time):

real time 0.01 seconds
cpu time 0.01 seconds
43
44  * Nonparametric version of above
45 using Wilcoxon/Mann-Whitney test;

46  PROC NPAR1WAY;
47 CLASS gender;
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48 VAR q1; RUN;

NOTE: There were 100 observations read from the data set WORK.TEMP.
NOTE: PROCEDURE NPARIWAY used (Total process time):

real time 0.18 seconds

cpu time 0.06 seconds

49

50 * Paired samples t-test;

51 PROC TTEST;

52 PAIRED pretest*posttest; RUN;

NOTE: There were 100 observations read from the data set WORK.TEMP.
NOTE: PROCEDURE TTEST used (Total process time):

real time 0.00 seconds

cpu time 0.00 seconds
53
54  * Nonparametric version of above using
55 both Signed Rank test and Sign test;
56  PROC UNIVARIATE;
57 VAR myDiff;
58 RUN;

NOTE: PROCEDURE UNIVARIATE used (Total process time):
real time 0.01 seconds
cpu time 0.01 seconds

59
60  *Oneway Analysis of Variance (ANOVA);
61 PROC GLM;

62 CLASS workshop;

63 MODEL posttest=workshop;

64 MEANS workshop / TUKEY; RUN;

65

66  *Nonparametric version of above using
67 Kruskal-Wallis test;

NOTE: PROCEDURE GLM used (Total process time):
real time 0.71 seconds
cpu time 0.12 seconds

68 PROC nparilway;
69 CLASS workshop;
70 VAR posttest; RUN;

NOTE: There were 100 observations read from the data set WORK.TEMP.
NOTE: PROCEDURE NPARIWAY used (Total process time):

real time 0.09 seconds

cpu time 0.04 seconds
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M, IBM SPSS Statistics 19

IBM SPSS Statistics

What would you like to do?

@ Open an existing data source
] : © Run the tutorial
More Files... -

R:\Statistical Packages\spes\demo.sav
CADocumentz and Settings\amb\Dezktop\SPSS Portablelyr =
= ¢ = © Type in data
EI™ e 1 J =
& Run an existing query

(@] Open another type of file

o W
More Files... ]
. @ Create new guery
uzing Database Wizard

D Don't =how this dialog in the future @ @

338l 85 5 Led) Uiaa LY 3200 028 (3l
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\%, Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor @

File Edt View Data Transform Analyze Direct Marketing Graphs Utiities Add-ons  Window  Help

SER -~ BLEREBYECT 100 %

| Name || Type || Width || Decimals || Label || Values || Missing || Columns || Align || M

3

|l =

20

21

£L

L3

24

w Variable View

| /B SPSS Statistics Processor is ready | | | | |

4]

I+

File => New => Syntax _Us]

M. Untitled1 [DataSetO] - IBM SPSS Statistics Data Editor @
Fie Edt View Data Transform Anabyze Direct Marketing Grag

— | O b
UP’EI’I } @ |
- Syntax

Open Databaze » mals

@ Qutput
@ Script

[%y]
o
T
- -
T
[#y]

8Ll )@J:ﬁs
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|IBM 5PSS Statistics Processorisready | | |Ln1Col1 | [NUM |

= *Syntax1 - IBM SP5S Statistics Syntax Editor @

Dlia el ) aa s Gaaall 5 gl

SHE W e

e

~ B L=
B8 &5 09 bR

DATA LIST
BEGIN DATA
END DATA.
LIST.

Z DATA LIST LIST

BEGIN DATA

"AMC Concord”,22,2930,4099
"AMC Pacer”,17,3350,4749
"AMC Spirit”,22,2640,3799
"Buick Century”,20, 3250,4816
"Buick Electra",15,4080,7827
9 END DATA.

10 LIST.

L R N i B L S O

/ make (A15) mpg weight price.

wes

IBM SPSS Statistics Processoris ready | | |In11Col0 | |[NUM |

80



)@Ja...\ﬂ‘_s.\.q:d\ SJNLI.L::...ALJ GAL\)-\S\ ¢l ) cﬂ.\s‘guy\

&; *Syntax1 - IBM SPSS Statistics Syntax Editor @ (=(E3]

SHE M e~ ABELIH PO 00 & B H
HE - FErE 09 R

DATA LIST 1 Z DATA LIST LIST
ZEE LT 2 / make (A15) mpg weight price.
END DATA. 3 ©|BEGIN DATA
LIET. 4 | |'AMC Concord",22,2930.4099
5 "AMC Pacer” 17,3350, 4749
& "AMC Spirit" 22, 2640,3799
7 P | |'Buick Century” 20, 3250,4816
8 "Buick Electra”,15,4080,7827
9 END DATA.
10 |LIST.
11 i
Select Command
Run All
Run Selection
Run To End

Toggle Breakpoint

Toggle Bookmark

[ Ren csorizready | | |In7Col29 | [NUM |

w

. Run All Jusl
Sl LAl 48
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= *Syntax1 - IBM SPSS Statistics Syntax Editor @

DATA LIST
BEGIN DATA
END DATA.
LIST.
Up biall 5 Jall L3S
R
Run Selection IBM SPSS Statistics Processor isready | | |In11Col0 | [NUM |

C\J;}” 3283 )@}

i *Qutput1 [Document1] - IBM SPS5 Statistics Viewer @

SHe[ & W «c ~
<« +=F8 S2hs

BELIFOOEiPR» B

B & ouput DATA LIST LIST
/ make (215) mpg weight price.
BEGIN DATR
"BMC Concord",22,2930,4099
[ Text Output "BMC Pacer™,17,3350,4749

"BMC Spirit",22,2640,3799
"Buick Century",20, 3250,4816
"Buick Electra",15,4080,7827
END DATA.
LIST.

+ List
make mpg  weight price
AMC Concord 22.00 2930.00 4099.00
EMC Pacer 17.00 3350.00 4749.00
AMC Spirit 22.00 2640.00 3799.00
Buick Century 20.00 3250.00 4816.00
Buick Electra 15.00 4080.00 7827.00
Number of cases read: 3 Number of cases listed: 3

4

[
IBM SPS5 Stafistics Processor is ready | | |
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Entering Data <Ubal) Jaa)

Reading in an Excel file JuS) cala (30 431 3l

get data

/type=xls

/Tile = "c:\spss_data\hsO.xls"
/sheet=name "hsO*
/readnames=on.

Reading in a comma-separated- Jual s 4 sinic a8 Cala (0 451 jll

values text file

get data

/type = txt

/Tile = "c:\spss_data\hsO.csv"
/delimiters = "

/Firstcase = 2
/variables =
gender 1.0

id £f3.0

race 1.0

ses 1.0
schtype 1.0
prog alo

read 2.0
write 2.0
math 2.0
science 2.0
socst f2.0.

execute.

Reading in an ASCII fixed-format text file i <ale (1o 43)_all

data list fixed File="c:\spss_data\schdat.fix"
/ id 1-2 al 3-4 tl1 5-6 gender 7 a2 8-9 t2 10-11 tgender 12.
list

/cases = from 1 to 10.

Inputting data via the syntax editor 4xlll ) ysa JIA (e ULl i)
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data list list
/id female race ses * schtype (A3) prog read write math science socst.

begin data.

147 1 1 3 pub 1 47 62 53 53 61
108 0 1 2 pub 2 34 33 41 36 36
18 0 3 2 pub 3 50 33 49 44 36
153 01 2 pub 339 31 40 39 51
50 02 2 pub 250 59 42 53 61
51121 pub 242 36 42 31 39
102 01 1 pub 1 52 41 51 53 56
57 112 pub 171 65 72 66 56
1601 1 2 pub 155 65 55 50 61
136 01 2 pub 1 65 59 70 63 51

end data.

Opening an SPSS data file SPSS <ULy ala i

get file "c:\spss data\hsO.sav".
Comma delimited data, inline 4luald; 333s0 mali ) ae ddaae Sy

DATA LIST LIST

/ make (Al15) mpg weight price .
BEGIN DATA.

"AMC Concord',22,2930,4099

"AMC Pacer',17,3350,4749

"AMC Spirit",22,2640,3799
"Buick Century',20, 3250,4816
"Buick Electra',15,4080,7827

END DATA.

LIST.

MAKE MPG WEIGHT PRICE
AMC Concord 22.00 2930.00 4099.00
AMC Pacer 17.00 3350.00 4749.00
AMC Spirit 22.00 2640.00 3799.00
Buick Century 20.00 3250.00 4816.00
Buick Electra 15.00 4080.00 7827.00

Space delimited data, inline &) & 333xa zalijll aa daae Gilily

DATA LIST LIST

/ make (Al15) mpg weight price .
BEGIN DATA.

"AMC Concord"™ 22 2930 4099
"AMC Pacer™ 17 3350 4749
"AMC Spirit" 22 2640 3799
"Buick Century" 20 3250 4816
"Buick Electra'" 15 4080 7827
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END DATA.

LIST.

Comma delimited data from an >_)& el (30 Aiaa Alaldy Baaae Gy

external file

DATA LIST LIST FILE="autol.txt"
/ make (A15) mpg weight price.

LIST.
Space delimited data from an a5 ale (e Al Gl H8 3a0a0 Clily

external file

DATA LIST LIST FILE="auto2.txt"
/ make (Al15) mpg weight price.

LIST.
Fixed format data from an s> <ale (e Aiae Gl JC58 &y clily

external file

AMC Concord 22 2930 4099
AMC Pacer 17 3350 4749
AMC Spirit 22 2640 3799
Buick Century 20 3250 4816
Buick Electra 15 4080 7827

DATA LIST FIXED FILE="auto3.txt"
/ make 1-13 (A) mpg 15-16 weight 18-21 price 23-26.

LIST.

MAKE MPG WEIGHT PRICE
AMC Concord 22 2930 4099
AMC Pacer 17 3350 4749
AMC Spirit 22 2640 3799

Buick Century 20 3250 4816
Buick Electra 15 4080 7827
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Tab delimited files and Excel JwS) <léla g ad gaall b ey Badaa cilila

files
make mpg weight price
AMC Concord 22 2930 4099
AMC Pacer 17 3350 4749
AMC Spirit 22 2640 3799
Buick Century 20 3250 4816
Buick Electra 15 4080 7827

GET TRANSLATE FILE="auto4.txt"
/TYPE=TAB
/F1ELDNAMES.

LIST.

GET TRANSLATE FILE="auto5.txt"
/TYPE=TAB.
RENAME VARIABLES (varl to var4d = make mpg weight price).

LIST.

GET TRANSLATE FILE="auto.xls"
/TYPE=XLS
/F1ELDNAMES.

LIST.

Reading SAS data files into SPSS SAS cilsla (e 431 all

get sas data="'d:\hsb2.sas7bdat".
exe.

:Descriptive statistics A<yl slaal)
A L) a2 g

MAKE PRICE MPG
AMC 4099 22
AMC 4749 17
AMC 3799 22
Audi 9690 17
Audi 6295 23
BMW 9735 25
Buick 4816 20
Buick 7827 15

EP78 FOREIGN

PWPRArWOWWWIT
OOkFrRRFRPRFRPROOO
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Buick
Buick
Buick
Buick
Buick
Cad.
Cad.
Cad.
Chev.
Chev.
Chev.
Chev.
Chev.
Chev.
Datsun
Datsun
Datsun
Datsun

5788
4453
5189
10372
4082
11385
14500
15906
3299
5705
4504
5104
3667
3955
6229
4589
5079
8129

18
26
20
16
19
14
14
21
29
16
22
22
24
19
23
35
24
21

APROPRWONNOAOWWONWWWWWW

DATA LIST FREE/
make (A8) price

BEGIN
AMC
AMC
AMC
Audi
Audi
BMW
Buick
Buick
Buick
Buick
Buick
Buick
Buick
Cad.
Cad.
Cad.
Chev.
Chev.
Chev.
Chev.
Chev.
Chev.
Datsun
Datsun
Datsun
Datsun

DATA.
4099
4749
3799
9690
6295
9735
4816
7827
5788
4453
5189

10372
4082

11385

14500

15906
3299
5705
4504
5104
3667
3955
6229
4589
5079
8129

END DATA.
EXECUTE.

LIST

/CASES=10.

EXECUTE.

22
17
22
17
23
25
20
15
18
26
20
16
19
14
14
21
29
16
22
22
24
19
23
35
24
21

APROPRWONNOOAOWWONWWWWWWAWP,WUOWWW

il il e loloNeololololololololoNeNe]

PRPPRPPRPOOOO0OO0OO0000000000O0ORrRrFRPFLPROOO

mpg

rep78 foreign .
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make price mpg rep78 foreign
AMC 4099.00 22.00 3.00 .00
AMC 4749.00 17.00 3.00 .00
AMC 3799.00 22 .00 3.00 .00
Audi 9690.00 17.00 5.00 1.00
Audi 6295.00 23.00 3.00 1.00
BMW 9735.00 25.00 4.00 1.00
Buick 4816.00 20.00 3.00 .00
Buick 7827 .00 15.00 4.00 .00
Buick 5788.00 18.00 3.00 .00
Buick 4453.00 26.00 3.00 .00
Number of cases read: 10 Number of cases listed: 10

Using the 223l CROSSTABS Y 5 FREQ <Y alaais

frequencies or crosstabs command for counts

FREQ
/VARIABLES= make.

FREQ
/VARIABLES= rep78.

FREQ
/VAR= foreign.

Statistics
make
I Walid 26
Miz=ing n
make
Cumulative
Frequency FPercent Yalid Percent Fercent
YWalid  AMC a 11.4 11.5 11.5
Audi 2 7T 7T 142
B 1 38 38 231
Buick 7 2649 268 a0.0
Cad. 3 11.48 11.8 61.5
Chey, fi 231 231 a4.6
Datsun 4 154 15.4 100.0
Total 26 100.0 100.0
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Statistics

/VARIABLES= make rep78 foreign.

CROSSTABS

/TABLES=rep78 BY foreign.

rep’¥a
Ml Walid 26
Missing 1]
rep7s
Cumulative
Frequency Fercent Yalid Percent Percent
Walid  2.00 3 11.5 11.5 11.5
3.00 15 ar.T ar.y G492
4.00 ] 231 231 923
5.00 2 7T T 100.0
Total 26 100.0 100.0
Statistics
foreign
Ml Walid 26
Missing 1]
foreign
Cumulative
Frequency Fercent Yalid Percent Percent
Walid .00 14 R 73 Tai
1.00 7 26.9 26.9 100.0
Total 2R 100.0 100.0
FREQ

Case Processing Summary

Cases
Yalid Missing Total
i Fercent i Fercent Fercent
rep 78 * foreign 26 100.0% 1] 0% 26 100.0%
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rep7s * foreign Crosstabulation

Zount
foreign
quli] 1.00 Total
rep?a 2.00 3 0 3
3.00 14 1 15
4.00 4 6
5.00 2
Total 18 7 26
CROSSTABS

/TABLES=rep78 BY foreign
/CELLS= COUNT ROW COLUMN TOTAL.

Case Processing Summary

Cases
Yalid Missing Tatal
M Fercent M Fercent Fercent
rep78 * foreign 26 100.0% 1] 0% 26 100.0%
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repis * foreign Crosstabulation

foreign
quju] 1.00 Total

rep¥s  Z.00 Count 3 1] 3
% within rep7 8 100.0% 0% 100.0%

% within foreign 15.8% 0% 11.5%

% of Total 11.8% 0% 11.8%

3.00 Count 14 1 14
% within rep78 H93.3% 6.7 % 100.0%

% within foreign T3T% 14.3% ar %

% of Total 83.8% 38% ar %

4.00 Coaunt 2 4 ]
% within rep78 33.3% 667 % 100.0%

% within foreign 10.8% ar 1% 23.1%

% of Total T7% 15.4% 231%

5.00 Count 0 2 2
% within rep7a 0% 100.0% 100.0%

% within foreign 0% 28.6% 1%

% of Total 0% T7% 1%

Total Count 19 7 26
% within rep7a T31% 26.9% 100.0%

% within foreign 100.0% 100.0% 100.0%

% of Total T31% 26.9% 100.0%

CROSSTABS
/TABLES=rep78 BY foreign
/CELLS= TOTAL COUNT ROW COLUMN.

Using the o=xlll MEANS 5 DESCRIPTIVES _als¥) alasin
descriptives or means command for summary statistics
DESCRIPTIVES

/VARIABLES=mpg.

Descriptive Statistics

[+ Minirmurm M azimum Mean Std. Deviation
mpg 26 14.00 34.00 20923 475740
Walid M {listwize) 26

MEANS
/TABLES=mpg BY foreign.
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Case Processing Summary

Cases
Included Excluded Total
] Fercent ] Percent ] Percent
mpg * foreign 26 100.0% ] 0% 26 100.0%

Report
mpd
foreign Mean Ml Std. Deviation
.00 19.78495 14 4 03566
1.00 24.0000 7 550757
Total 209231 26 475750

Using the examine command Jwaie paill EXAMINE eY) alaii

for detailed summary statistics

EXAMINE
/VARIABLES=mpg.

Below are the results of the examine command.

Case Processing Summary

Cases
Walid Missing Tuotal
Ml Fercent Ml Fercent Ml Fercent
mpo 26 100.0% 1] 0% 26 100.0%
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Descriptives

Statistic | Std. Error
mpy  hlean 209231 B3302
95% Confidence Loweer Bound 19.0014
Interval for Mean Upper Bound 2 8447
5% Trimmed Mean 206026
Median 21.0000
“ariance 22634
otd. Deviation 475750
Minimum 14.00
Maximum 35.00
Range 21.00
Interguartile Hange B.25
okewness S35 A5G
Kurtosis 1.793 887
mpg

wpy Stem—and-Leaf Plot

Frequency Stem & Leaf
.0o 1.

3.00 1 . 445
4,00 1. 6&677
3.00 1 . 8599
4,00 2 . 0011
G.0o0 2 222233
3.00 2 445
i.00 2 &
i.00 2 =
1.00 Extremes [==35]

Stem width: 10.00

Each leaf:

1 casel(s)
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24
35.00 o}

30.00

25.00

20.00+

15.00+

10.00+

T
mpg

An overview of statistical tests in SPSS 4xilas ) &l HLiadl 3 s

Gl IV PRV RO B

DATA LIST FIXED/
make (Al17) price 19-23 mpg 25-26 rep78 28 hdroom 30-32
trunk 34-35 weight 37-40 length 42-44 turn 46-47
displ 49-51 gratio 53-56 foreign 58 .

BEGIN DATA.

AMC Concord 4099 3 2.5 11 2930 186 40 121 3.58 0
AMC Pacer 4749 3 3.0 11 3350 173 40 258 2.53 0
AMC Spirit 3799 3.0 12 2640 168 35 121 3.08 O
Audi 5000 9690 17 5 3.0 15 2830 189 37 131 3.20 1
Audi Fox 6295 23 3 2.5 11 2070 174 36 97 3.70 1
BMW 320i 9735 25 4 2.5 12 2650 177 34 121 3.64 1
Buick Century 4816 20 3 4.5 16 3250 196 40 196 2.93 0
Buick Electra 7827 15 4 4.0 20 4080 222 43 350 2.41 0
Buick LeSabre 5788 18 3 4.0 21 3670 218 43 231 2.73 O
Buick Opel 4453 26 3.0 10 2230 170 34 304 2.87 0
Buick Regal 5189 20 3 2.0 16 3280 200 42 196 2.93 0
Buick Riviera 10372 16 3 3.5 17 3880 207 43 231 2.93 0
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Buick Skylark
Cad. Deville
Cad. Eldorado
Cad. Seville
Chev. Chevette
Chev. Impala
Chev. Malibu
Chev. Monte Carlo
Chev. Monza
Chev. Nova
Datsun 200
Datsun 210
Datsun 510
Datsun 810
Dodge Colt
Dodge Diplomat
Dodge Magnum
Dodge St. Regis
Fiat Strada
Ford Fiesta
Ford Mustang
Honda Accord
Honda Civic
Linc. Continental
Linc. Mark V
Linc. Versailles
Mazda GLC
Merc. Bobcat
Merc. Cougar
Merc. Marquis
Merc. Monarch
Merc. XR-7
Merc. Zephyr
Olds 98

Olds Cutl Supr
Olds Cutlass
Olds Delta 88
Olds Omega
Olds Starfire
Olds Toronado
Peugeot 604
Plym. Arrow
Plym. Champ
Plym. Horizon
Plym. Sapporo
Plym. Volare
Pont. Catalina
Pont. Firebird
Pont. Grand Prix
Pont. Le Mans
Pont. Phoenix
Pont. Sunbird
Renault Le Car
Subaru

Toyota Celica
Toyota Corolla
Toyota Corona

4082
11385
14500
15906

3299

5705

4504

5104

3667

3955

6229

4589

5079

8129

3984

4010

5886

6342

4296

4389

4187

5799

4499
11497
13594
13466

3995

3829

5379

6165

4516

6303

3291

8814

5172

4733

4890

4181

4195
10371
12990

4647

4425

4482

6486

4060

5798

4934

5222

4723

4424

4172

3895

3798

5899

3748

5719

19
14
14
21
29
16
22
22
24
19
23
35
24
21
30
18
16
17
21
28
21
25
28
12
12
14
30
22
14
15
18
14
20
21
19
19
18
19
24
16
14
28
34
25
26
18
18
18
19
19
19
24
26
35
18
31
18

W o w WFRPRWPWWPRPRWRARWWORRPWWWRARUWPRARWNNNORMPMIOPRWNNWOWRARWWONW®

WWkFk AN
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aoroownN

3400
4330
3900
4290
2110
3690
3180
3220
2750
3430
2370
2020
2280
2750
2120
3600
3600
3740
2130
1800
2650
2240
1760
4840
4720
3830
1980
2580
4060
3720
3370
4130
2830
4060
3310
3300
3690
3370
2730
4030
3420
3260
1800
2200
2520
3330
3700
3470
3210
3200
3420
2690
1830
2050
2410
2200
2670

95

200
221
204
204
163
212
193
200
179
197
170
165
170
184
163
206
206
220
161
147
179
172
149
233
230
201
154
169
221
212
198
217
195
220
198
198
218
200
180
206
192
170
157
165
182
201
214
198
201
199
203
179
142
164
174
165
175

42
44
43
45
34
43
31
41
40
43
35
32
34
38
35
46
46
46
36
33
43
36
34
51
48
a1
33
39
48
a4
41
45
43
43
42
42
42
43
40
43
38
37
37
36
38
a4
42
42
45
40
43
41
34
36
36
35
36

231
425
350
350
231
250
200
200
151
250
119

85
119
146

98
318
318
225
105

98
140
107

91
400
400
302

86
140
302
302
250
302
140
350
231
231
231
231
151
350
163
156

86
105
119
225
231
231
231
231
231
151

79

97
134

97
134

3.08
2.28
2.19
2.24
2.93
2.56
2.73
2.73
2.73
2.56
3.89
3.70
3.54
3.55
3.54
2.47
2.47
2.94
3.37
3.15
3.08
3.05
3.30
2.47
2.47
2.47
3.73
2.73
2.75
2.26
2.43
2.75
3.08
2.41
2.93
2.93
2.73
3.08
2.73
2.41
3.58
3.05
2.97
3.37
3.54
3.23
2.73
3.08
2.93
2.93
3.08
2.73
3.72
3.81
3.06
3.21
3.05

PRPRPPRPPRPOOO0OO0OO0OO000000ORFrRO0OO000000000000OFrRO0OO0OO0ORPFPOORPROOOORRPPPOOOOOOOOOO



T-tests t Hlia)

Volvo 260 11995 17 5 2.5 14 3170 193 37 163 2.98 1
VW Dasher 7140 23 4 2.5 12 2160 172 36 97 3.74 1
VW Diesel 5397 41 5 3.0 15 2040 155 35 90 3.78 1
VW Rabbit 4697 25 4 3.0 15 1930 155 35 89 3.78 1
VW Scirocco 6850 25 4 2.0 16 1990 156 36 97 3.78 1
END DATA.
FORMATS hdroom (F3.1) gratio (F4.2)
T-TEST
/GROUPS=foreign(0 1)
/VARIABLES=mpg.
Group Statistics
Std. Error
fareign ] Mean Std. Deviation Mean
mpo 1] 44 18.80 4852 693
1 22 2477 G.611 1.410

Independent Samples Test

Levene's Test for
Equality of Yariances

t-test for Equality of Means

95% Confidence
Interval ofthe
hean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference Difference Lower Upper

mpg Equal variances

assumed 1.618 .208 -3.560 69 001 -4.977 1.398 -7.766 -2.188

Egual variances

not assurned -3.1649 31.577 003 -4.977 1.471 -8.178 -1.776

CROSSTABS

/TABLES=rep78 BY foreign
/STATISTICS=CHISQ.

Chi-square tests S @ JLI3

Case Processing Summary

Cases
Yalid Missing Total
I Fercent I Fercent Fercent
rep¥8 * foreign G4 93.2% f.8% T4 100.0%
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repfg * foreign Crosstabulation

Count
foreign
1 Total
rep78 1 2 1] 2
2 a 1] a
K] 27 3 30
4 | 18
a ] 11
Total 47 21 64
Chi-Square Tests
Azyvmp. Sig.
Walue df (2-sided)
Pearsan Chi-Square 27 2B44 4 000
Likelihood Ratin 29812 4 000
Linear-ty-Linear
Association 23.891 1 000
M oofvalid Cases 69

a. 4 cells (40.0%) have expected count less than 5. The

minimurm expected count is 61,

CORRELATIONS
/VARIABLES=price mpg weight.

Correlations
frice mpg i hit

price Fearsan Correlation 1 -478 539

Sig. (2-tailed) .00o .0on

M 74 71 T4
mpg Fearsan Correlation -478 1 -.807

Sig. (2-tailed) onn .0on

M 71 71 71
weight  Pearson Correlation B35 -.80v 1

Sig. (2-tailed) onn .0on

M 74 71 T4

CORR

/VARIABLES=price mpg weight
/MISSING=LISTWISE.
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Correlations=

price mpg waight
price Fearson Correlation 1 -478 A42
Sig. (2-tailed) .00o .0on
mpg Fearsan Correlation -478 1 -.807
Sig. (2-tailed) onn .0on
weight  Pearson Coarrelation 542 -.8o7 1
Sig. (2-tailed) onn .0on

A, Listwise MN=71

Regression _lasay)

REG
/DEPENDENT price
/METHOD=ENTER mpg weight.

Variables EnteredRemovedt

Yariables Yariables
mModel Entered Femaoved mMethod
1 weidht,
mpd

a. All requested variables entered.

Enter

b. Dependent Wariable: price

Maodel Summary

Adjusted Std. Error of
hodel F R Square F Square the Estimate

1 AdRe 298 278 2835160
4. Predictors: (Constant), weight, mpag

ANOVE
=um af
hadel Squares df hlean Sguare F =i,
1 Fegression | 1.9E+003 2 | 8283537 31 14.444 ooe
Fesgidual 4 4E-HI05 B3 | B427057.719
Total B.2EHI0S 70

a. Predictors: (Constant), weight, mpg
b. Dependent “ariable: price
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Coefficient®

Unstandardized Standardized
Coefficients Coefficients
hodel B otd. Error Beta t .
1 (Constant) | 2394 285 | 3647 875 N atala] A14
mpg -53. 665 a7.294 - 116 -B72 S04
weight 1.690 49 448 2603 011

a. Dependent “ariable: price

Analysis of variance (and analysis of (263l 5) Calall Jalas

covariance)

ANOVA
/VARIABLES=mpg BY rep78(3,5)
/METHOD=EXPERIM
/STATISTICS MEAN.

Case Processing Sumiman®

Cases
Included Excluded Total
Ml Fercent Ml Fercent Ml Fercent
a7 T7.0% 17 23.0% T4 100.0%

. mpd by rep’d

Cell Meang

mpg
repds Mean M
3 19.43 20
4 21.67 18
5 2736 i
Total 21674 57

a. Grand hMean

b. mpg by rep?a
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ANCWA=

Experimental Method
Sum of
Sguares df Mean Square F Sin.
mpo Main Effects  rep¥8 497 264 2 248632 2.0a1 .0m
Model 497 264 2 248632 a.081 .0m
Fesidual 1661.403 a4 I0TET
Total 2158 667 3] 33.548

4. mpd by rep7 8

Analysis of variance with the glm glm e¥! alaiinly Gl Jalas

command
COMPUTE Filt345=(ANY(rep78 ,3,4,5)).
FILTER BY Filt345.
EXECUTE.
GLM mpg BY rep78
/POSTHOC = rep78 ( TUKEY )
/EMMEANS = TABLES(rep78).
FILTER OFF.
EXECUTE.
EBetween-Subjects Factors
M
rep¥a 3 28
18
11
Tests of Between-Subjects Effects
Dependent Variable: mpy
Type Il Sum
SOUrce of Sguares df hlean Sguare F =iy,
Corrected Model 497 R4 2 248 532 8.021 007
Intercept 25725.354 1 26725354 836142 oo
repid 497 264 2 248 632 8.081 007
Error 1661.403 A4 30.767
Total 28817 .000 57
Corrected Total 2168 667 56

a. R Sguared = 230 (Adjusted R Squared = 202)
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reprg

Dependent Wariable: mpo

45% Confidence Interval
rep’¥a hean Std. Error | Lower Bound | Upper Bound
3 194249 1.048 17.327 21.530
4 21.BBT 1.307 19.046 24288
a 27.364 1672 24011 anTy

DependentYariahle: mpg

Mubltiple Comparisons

Tukey HSD
Mean
Difierence 495% Confidence Interval

(hrep¥3  (Direpyd (-1 Std. Errar Sin. Lower Bound | Upper Bound
3 4 -2.24 1676 382 -6.28 1.80

A -T.84* 1.074 001 -12.69 -318
4 3 224 1.676 382 -1.80 6.28

i -h. 70" 2123 026 -10.81 -.A8
g 3 T.H4* 1.8974 001 318 12.649

4 a.70% 2123 026 a8 10.81

Based on obsened means.

*. The mean difference is significant at the .050 level.

mpd

Tukey HSD "

Subset
rep’¥a K 1 2
K] 28 19.43
4 18 21.67
] 11 27.36
Sig. 483 1.000

Means for groups in homogeneaus subsets are displayed.
Based an Type Il Sum of Squares
The errar term is Mean SguareErrarn = 30.7ET.

a. Uses Harmonic Mean Sample Size = 16.467.

b. slpha= 050,
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Further SPSS Examples

* SPSS Program for Basic Statistical Tests.
* Filename: Statistics.sps.

* CD "C:\myRfolder".
GET FILE="K:\Statistical Packages\spss\SPSS 19
DATASET NAME DataSet2 WINDOW=FRONT.

* Descriptive stats in compact form.
DESCRIPTIVES VARIABLES=ql to posttest
/STATISTICS=MEAN STDDEV VARIANCE

MIN MAX SEMEAN.

* Descriptive stats of every sort.
EXAMINE VARIABLES=ql to posttest
/PLOT BOXPLOT STEMLEAF NPPLOT
/COMPARE GROUP
/STATISTICS DESCRIPTIVES EXTREME
/MISSING PAIRWISE.

* Frequencies and percents.
FREQUENCIES VARIABLES=workshop TO g4.

* Chi-squared.

CROSSTABS
/TABLES=workshop BY gender
/FORMAT= AVALUE TABLES
/STATISTIC=CHISQ
/CELLS= COUNT ROW
/COUNT ROUND CELL .

* ——-Measures of association---.

* Person correlations.
CORRELATIONS
/VARIABLES=ql TO q4.

* Spearman correlations.

NONPAR CORR
/VARIABLES=ql to g4
/PRINT=SPEARMAN.

* Linear regression.

REGRESSION
/MISSING LISTWISE
/STATISTICS COEFF OUTS R ANOVA
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT q4
/METHOD=ENTER g1 g2 g3.
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REGRESSION
/DEPENDENT g4
/METHOD=ENTER g1 g2 ¢3.

* ——-Group comparisons---.

* Independent samples t-test.
T-TEST
GROUPS = gender("m® *f%)
/VARIABLES = (1.

* Nonparametric version of above using
* Wilcoxon/Mann-Whitney test.
NPTESTS

/INDEPENDENT TEST (posttest)

GROUP (gender) MANN_WHITNEY.

* Paired samples t-test.
T-TEST
PAIRS = pretest WITH posttest (PAIRED).

* Nonparametric version of above using
* Wilcoxon Signed-Rank test and Sign test.
NPTESTS

/RELATED TEST(pretest posttest) SIGN WILCOXON.

* Oneway analysis of variance (ANOVA).
UNITANOVA posttest BY workshop
/POSTHOC = workshop ( TUKEY )
/PRINT = ETASQ HOMOGENEITY
/DESIGN = workshop.

* Nonparametric version of above using
Kruskal Wallis test.

NPAR TESTS
/K-W=posttest BY workshop(l 3).

NPAR TESTS
/CHISQUARE=happy life
/EXPECTED=EQUAL
/MISSING ANALYSIS.

Chi-Square Test

Frequencies

General Happiness
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Observed Expected Residual

N N
Very Happy 467 501.3 -34.3
Pretty Happy 872 501.3 370.7
Not Too
165 501.3 -336.3
Happy
Total 1504
Is Life Exciting or Dull
Observed Expected Residual
N N
Exciting 434 326.7 107.3
Routine 505 326.7 178.3
Dull 41 326.7 -285.7
Total 980
Test Statistics
General Happiness s Life Exciting or Dull
Chi-Square 502.047° 382.435"
df 2 2
Asymp. Sig. .000 .000

a. 0 cells (0.0%) have expected frequencies less than 5. The
minimum expected cell frequency is 501.3.
b. 0 cells (0.0%) have expected frequencies less than 5. The

minimum expected cell frequency is 326.7.

GET DATA
/TYPE=TXT
/FILE="http://www.ats.ucla.edu/stat/data/hsb2._txt".

GET FILE="K:\Statistical Packages\spss\SPSS 19 Portable\mydatalOO.sav".
DATASET NAME DataSet2 WINDOW=FRONT .

* Descriptive stats in compact form.
DESCRIPTIVES VARIABLES=ql to posttest
/STATISTICS=MEAN STDDEV VARIANCE

MIN MAX SEMEAN.
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Descriptive Statistics

N Minimum Maximum
Statistic Std. Error Statistic Std. Error Statistic Std. Error
The instructor was well prepared. 100 1 5
The instructor communicated well. 100 1 5
The course materials were helpful. 99 1 5
Overall, | found this workshop useful. 100 1 5
pretest 100 58 86
posttest 100 59 98
Valid N (listwise) 99
Descriptive Statistics
Mean Std. Deviation Variance
Statistic Std. Error Statistic Std. Error Statistic Std. Error
The instructor was well prepared. 3.45 110 1.095 1.199
The instructor communicated well. 3.06 122 1.221 1.491
The course materials were helpful. 3.08 117 1.167 1.361
Overall, | found this workshop useful. 3.40 114 1.137 1.293
pretest 74.97 .530 5.296 28.050
posttest 82.06 .659 6.590 43.431
Valid N (listwise)
* Descriptive stats of every sort.
EXAMINE VARIABLES=ql to posttest
/PLOT BOXPLOT STEMLEAF NPPLOT
/COMPARE GROUP
/STATISTICS DESCRIPTIVES EXTREME
/MISSING PAIRWISE.
Explore
Total Sample
Case Processing Summary
Cases
Valid Missing Total
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N Percent N Percent N Percent
The instructor was well
100 100.0% 0 0.0% 100 100.0%
prepared.
The instructor
) 100 100.0% 0 0.0% 100 100.0%
communicated well.
The course materials
99 99.0% 1 1.0% 100 100.0%
were helpful.
Overall, | found this
100 100.0% 0 0.0% 100 100.0%
workshop useful.
pretest 100 100.0% 0 0.0% 100 100.0%
posttest 100 100.0% 0 0.0% 100 100.0%
Descriptives
Statistic  Std. Error
The instructor was well Mean 3.45 110
prepared. 95% Confidence Interval  Lower 3.3
for Mean Bound '
Upper
PP 3.67
Bound
5% Trimmed Mean 3.49
Median 3.00
Variance 1.199
Std. Deviation 1.095
Minimum 1
Maximum 5
Range 4
Interquartile Range 1
Skewness -.176 .241
Kurtosis -.624 478
The instructor Mean 3.06 122
communicated well. 95% Confidence Interval Lower ) 82
for Mean Bound '
Upper
PP 3.30
Bound
5% Trimmed Mean 3.07
Median 3.00
Variance 1.491
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Std. Deviation 1.221
Minimum 1
Maximum 5
Range 4
Interquartile Range 2
Skewness -.015 241
Kurtosis -1.059 478
The course materials Mean 3.08 117
were helpful. 95% Confidence Interval  Lower )85
for Mean Bound
Upper
Bound 331
5% Trimmed Mean 3.09
Median 3.00
Variance 1.361
Std. Deviation 1.167
Minimum 1
Maximum 5
Range 4
Interquartile Range 2
Descriptives
Statistic ~ Std. Error
The course materials Skewness -.042 .243
were helpful. Kurtosis -711 481
Overall, | found this Mean 3.40 114
workshop useful. 95% Confidence Interval  Lower 317
for Mean Bound
Upper
Bound 363
5% Trimmed Mean 3.44
Median 3.00
Variance 1.293
Std. Deviation 1.137
Minimum 1
Maximum 5
Range 4
Interquartile Range 1
Skewness -.252 241
Kurtosis -.601 478
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pretest Mean 74.97 .530
95% Confidence Interval  Lower
for Mean Bound 73.92
Upper
Bssnd 76.02
5% Trimmed Mean 75.13
Median 75.00
Variance 28.050
Std. Deviation 5.296
Minimum 58
Maximum 86
Range 28
Interquartile Range 7
Skewness -.363 241
Kurtosis 461 478
posttest Mean 82.06 .659
95% Confidence Interval  Lower
for Mean Bound 80.75
Upper
Bssnd 83.37
5% Trimmed Mean 82.18
Median 82.00
Variance 43.431
Std. Deviation 6.590
Minimum 59
Maximum 98
Descriptives
Statistic ~ Std. Error
Range 39
Interquartile Range 9
posttest
Skewness -.290 .241
Kurtosis .842 478
Extreme Values
Case Value
Number
The instructor was well Highest 1 4 5
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prepared.

The instructor
communicated well.

The course materials
were helpful.

Overall, | found this
workshop useful.

2 6 5
3 10
4 14 5
5 16 5%
Lowest 1 69 1
2 62 1
3 58 1
4 22 1
5 100 2°
Highest 1 10 5
2 20 5
3 31 5
4 40 5
5 44 5%
Lowest 1 88 1
2 86 1
3 75 1
4 68 1
5 64 1°
Highest 1 4 5
2 10 5
3 16 5
4 18 5
5 34 5%
Lowest 1 98 1
2 94 1
3 86 1
4 75 1
5 69 1°
Highest 1 5
2 5
3 5
4 10 5
5 16 5%
Lowest 1 100 1
2 68 1
Extreme Values
Case Value
Number
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58
54
22
70
60
62
57

8
92
82
51
48
81
91
86
60
62

8
92
48
67
81
82

Overall, | found this
Lowest
workshop useful.

pretest Highest

Lowest

posttest Highest

Lowest

a A ODN -~ O B OODN - OO PP DN~ PP ODN-~ O &

1
1

1
86
85°
85
84
83
58
62°
63
63
66
98
96°
95
95
92
59
67°
68
69
71

a. Only a partial list of cases with the value 5 are shown in the table of

upper extremes.

b. Only a partial list of cases with the value 2 are shown in the table of

lower extremes.

c. Only a partial list of cases with the value 1 are shown in the table of

lower extremes.

d. Only a partial list of cases with the value 83 are shown in the table

of upper extremes.

e. Only a partial list of cases with the value 92 are shown in the table

of upper extremes.

Tests of Normality
Kolmogorov-Smirnov®

Shapiro-Wilk

Statistic  df Sig.

Statistic

df

Sig.
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The instructor was well

.199
prepared.
The instructor

) .189

communicated well.
The course materials

174
were helpful.
Overall, | found this

177
workshop useful.
pretest .087
posttest 072

100

100

99

100

100
100

.000

.000

.000

.000

.061

.200°

.900

.906

916

.904

978
.984

100

100

99

100

100
100

.000

.000

.000

.000

101
275

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

The instructor was well prepared.

The instructor was well prepared. Stem-and-Leaf Plot

Frequency Stem & Leaf

4_00 Extremes (=<1.0)
00000000000000

14.00
-00
.00
.00
-00

36.00
-00
-00
.00
-00

25.00
-00
.00
.00
-00

21.00

ORAPRPRREAPRPOWWWWWNNNNN

Stem width: 1
Each leaf: 1 case(s)

111

0000000000000000000000000

000000000000000000000

000000000000000000000000000000000000



Expected Normal

Dev from Normal

Normal Q-Q Plot of The instructor was well prepared.

-
I""u
1
0
0 ,.*"
o
~1= ",”
Q.
-2 Q '_."l
_3—
T T T T T
1 2 3 4 5
Observed Value
Detrended Normal Q-Q Plot of The instructor was well prepared.
0.2+
0.1+
o
0.0000
Q
-0, 1=
o
'0.2—
-0.3-
T T T
2 3 4

Observed Value

112




1=

69 62
58 0O
22

T
The instructor was well prepared.

The instructor communicated well.

The instructor communicated well. Stem-and-Leaf Plot

Frequency

10.00
.00
28.00
-00
21.00
.00
28.00
.00
13.00

Stem width:
Each leaf:

Stem

ORAPRWWNNRER

&

LeafF

0000000000

0000000000000000000000000000

000000000000000000000

0000000000000000000000000000

0000000000000

1 case(s)
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Expected Normal

Dev from Normal

Normal Q-Q Plot of The instructor communicated well.

2]
o
11
o
0~ p'"
a
-1 /"
0.
-2 ‘
T T T T T
1 2 ] 4 5
QObserved Value
Detrended Normal Q-Q Plot of The instructor communicated well.
0,24
o
0.1+
0. 0000
[a]
'0.1-
1]
'0.2-
T T T
2 3 4

Observed Value
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1=

T
The instructor communicated well.

The course materials were helpful.

The course materials were helpful. Stem-and-Leaf Plot

Frequency

10.00
.00
20.00
-00
34.00
.00
22.00
.00
13.00

Stem width:
Each leaf:

Stem

ORAPRWWNNRER

&

Leaf

0000000000

00000000000000000000
0000000000000000000000000000000000
0000000000000000000000

0000000000000

1 case(s)
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Normal Q-Q Plot of The course materials were helpful.

2_
-“
J‘-J a
t‘-J"
1 L
J’.‘b
l“ﬂl‘
" -
E e
5 " o
O o
=) -
o vl
o -1 -
3 Lt
11] -
t"
o .7
“‘
-7 -
_3—
T T T T T T
] 1 2 3 4 5

Observed Value

Detrended Normal Q-Q Plot of The course materials were helpful.

0.2
0.1 o
=
£
=
=]
z
£ 0.0000 5
=
>
@
]
0.1 o
o
-0, 2
T T T T
1 2 3 4

Observed Value
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T
The course materials were helpful.

Overall, I found this workshop useful.

Overall,

I found this workshop useful. Stem-and-Leaf Plot

Frequency Stem &

6.00
14.00
.00
.00
.00
.00
34.00
-00
.00
.00
.00
26.00
-00
.00
.00
.00
20.00

Extremes

OORARDRPEAROWWWWWNNNNN

Leaf

(=<1.0)
00000000000000

0000000000000000000000000000000000

00000000000000000000000000

00000000000000000000
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Stem width: 1
Each leaf: 1 case(s)

Normal Q-Q Plot of Overall, | found this workshop useful.

Expected Normal

-3

Observed Value
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Detrended Normal Q-Q Plot of Overall, | found this workshop useful.

0.2
0.1
=
E 0.0000
o
= (4]
E
o
fres
= . -
4 0.1
o o
-D.Z—
-0.34
T T
2 3
Observed Value
i -
E=
3_

100 54
o]
58

T
Overall, | found this workshop useful,
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pretest

pretest Stem-and-Leaf Plot
Frequency Stem & Leaf

1.00 Extremes (=<58)

-00 6 .
3.00 6 . 233
-00 6 .
5.00 6 . 67777
2.00 6 . 99
10.00 7 . 0001111111
18.00 7 . 222222222222233333
18.00 7 . 444444445555555555
11.00 7 . 66666677777
10.00 7 . 8888889999
11.00 8 . 00000111111
7.00 8 . 2223333
3.00 8 . 455
1.00 8. 6
Stem width: 10
Each leaf: 1 case(s)
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Expected Normal

Dev from Normal

Normal Q-Q Plot of pretest

) o
2= cr"
o
&
o
.0
ﬂd
Q.B
- @
0 o
o
.o
’.-'0
o
o .7
27 o
o
P“
IJ"
-4=
T | T T T
50 60 70 80 90
Observed Value
Detrended Normal Q-Q Plot of pretest
0.2 o4
© o
o ©
[+ o 0
0.0000 59O o
O o Q0 (o] o
-0.2-]
Q
0,47 o
o
'0.6_
'D.B_
o]
'1.0-
T T T T T
50 60 70 80 90

Observed Value
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Ely

a0

70

&0

50—

92

posttest

T
pretest

posttest Stem-and-Leaf Plot

Frequency

1.00 Extremes
1.00
2.00
1.00
1.00
7.00
13.00
9.00
13.00
10.00
10.00
11.00
8.00
6.00
3.00
2.00
1.00

OCOOWWOWWWWWWMONNNNNOO

Stem &

Leaf

(=<59)
>

89

1

2

4555555
6666677777777
888889999
0000111111111
2222233333
4444444555
66666666777
88888999
000001

222

55

6
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1.00 9. 8

Stem width: 10
Each leaf: 1 case(s)

Normal Q-Q Plot of posttest

7=

Expected Normal

T I T T
50 &0 70 ]

Observed Value
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Detrended Normal Q-Q Plot of posttest

0,5
o
o
o o
0.0 & “e-cooﬂ-ﬂeﬂa-o—
o “gt 00
E 00
.
o
=
E -0.54
2
[ el
=
T
(]
‘1.0_
O
‘1.5-
T T T T T
50 &0 70 80 100
Observed Value
100
90
801
70
- 92
60 5
50—
T
posttest
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* Frequencies and percents.
FREQUENCIES VARIABLES=workshop TO qg4.

Frequencies
Statistics
workshop The instructor The instructor  The course Overall, | found
was well communicated materials were this workshop
prepared. well. helpful.
N Valid 100 100 100 99 100
Missing 0 0 0 1 0
Frequency Table
workshop
Frequenc Percent Valid Cumulative
y Percent Percent
Valid NA 1 1.0 1.0 1.0
R 31 31.0 31.0 32.0
SAS 24 24.0 24.0 56.0
SPSS 25 25.0 25.0 81.0
Stata 19 19.0 19.0 100.0
Total 100 100.0 100.0

The instructor was well prepared.
Frequenc Percent Valid Cumulative
y Percent Percent
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Valid 1 4 4.0 4.0 4.0
2 14 14.0 14.0 18.0
3 36 36.0 36.0 54.0
4 25 25.0 25.0 79.0
5 21 21.0 21.0 100.0
Total 100 100.0 100.0
The instructor communicated well.
Frequenc Percent Valid Cumulative
y Percent Percent
Valid 1 10 10.0 10.0 10.0
2 28 28.0 28.0 38.0
3 21 21.0 21.0 59.0
4 28 28.0 28.0 87.0
5 13 13.0 13.0 100.0
Total 100 100.0 100.0
The course materials were helpful.
Frequenc Percent Valid Cumulative
y Percent Percent
Valid 1 10 10.0 10.1 10.1
2 20 20.0 20.2 30.3
3 34 34.0 34.3 64.6
4 22 22.0 22.2 86.9
5 13 13.0 131 100.0
Total 99 99.0 100.0
Missing System 1 1.0
Total 100 100.0
Overall, | found this workshop useful.
Frequenc Percent Valid Cumulative
y Percent Percent
Valid 1 6 6.0 6.0 6.0
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2 14 14.0 14.0 20.0
3 34 34.0 34.0 54.0
4 26 26.0 26.0 80.0
5 20 20.0 20.0 100.0
Total 100 100.0 100.0
* Chi-squared.
CROSSTABS
/TABLES=workshop BY gender
/FORMAT= AVALUE TABLES
/STATISTIC=CHISQ
/CELLS= COUNT ROW
/COUNT ROUND CELL .
Crosstabs
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent N Percent
workshop *
100  100.0% 0 0.0% 100  100.0%
gender

workshop * gender Crosstabulation

gender Total
Female Male NA
worksho NA Count 0 0 1 1
p % within
0.0% 0.0% 100.0%  100.0%
workshop
R Count 14 17 0 31
% within
45.2% 54.8% 0.0%  100.0%
workshop
SAS Count 11 13 0 24
% within
45.8% 54.2% 0.0%  100.0%
workshop
SPSS Count 13 12 0 25
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% within

52.0% 48.0% 0.0%
workshop
Stata Count 9 10
% within
47.4% 52.6% 0.0%
workshop
Total Count 47 52
% within
47.0% 52.0% 1.0%
workshop

100.0%

19

100.0%

100

100.0%

Chi-Square Tests

Value df Asymp. Sig. (2-
sided)

Pearson Chi-Square 100.301°% 8 .000
Continuity Correction
Likelihood Ratio 11.498 8 175
Linear-by-Linear
Association
N of Valid Cases 100

a. 7 cells (46.7%) have expected count less than 5. The minimum
expected count is .01.

* ——-Measures of association---.

* Person correlations.
CORRELATIONS
/VARIABLES=ql TO g4.

Correlations
Correlations

The instructor  The instructor The course
was well communicated materials were
prepared. well. helpful.

The instructor was well Pearson

prepared. Correlation ! 067 695

Sig. (2-tailed) .000 .000
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The instructor
communicated well.

The course materials
were helpful.

Overall, | found this
workshop useful.

N

Pearson
Correlation
Sig. (2-tailed)
N

Pearson
Correlation
Sig. (2-tailed)
N

Pearson
Correlation
Sig. (2-tailed)
N

100

.667

.000
100

.695

.000
99

576

.000
100

100 99
1 .604
.000
100 99
.604 1
.000
99 99
492 473
.000 .000
100 99

Correlations

Overall, | found this
workshop useful.

The instructor was well prepared.

The instructor communicated well.

The course materials were helpful.

Overall, | found this workshop useful.

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

Pearson Correlation
Sig. (2-tailed)

N

576
.000

100

492
.000

100

473
.000

99

100

* Spearman correlations.

NONPAR CORR

/VARIABLES=ql to g4
/PRINT=SPEARMAN..

Nonparametric Correlations

Correlations
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The instructor

The instructor

was well communicated
prepared. well.
Spearman's  The instructor was well Correlation
o 1.000 .668
rho prepared. Coefficient
Sig. (2-tailed) .000
N 100 100
The instructor Correlation
. - .668 1.000
communicated well. Coefficient
Sig. (2-tailed) .000
N 100 100
The course materials Correlation
o .668 .610
were helpful. Coefficient
Sig. (2-tailed) .000 .000
N 99 99
Overall, | found this Correlation
o .552 491
workshop useful. Coefficient
Sig. (2-tailed) .000 .000
N 100 100
Correlations
The course Overall, | found
materials were  this workshop
helpful. useful.
Spearman's The instructor was well Correlation
. .668 552
rho prepared. Coefficient
Sig. (2-tailed) .000 .000
N 99 100
The instructor Correlation
. . .610 491
communicated well. Coefficient
Sig. (2-tailed) .000 .000
N 99 100
The course materials were  Correlation
o 1.000 427
helpful. Coefficient
Sig. (2-tailed) .000
N 99 99
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Overall, | found this Correlation

. 427 1.000
workshop useful. Coefficient
Sig. (2-tailed) .000
N 99 100

* Linear regression.

REGRESSION
/MISSING LISTWISE
/STATISTICS COEFF OUTS R ANOVA
/CRITERIA=PIN(.05) POUT(-10)
/NOORIGIN
/DEPENDENT g4
/METHOD=ENTER g1 g2 3.

Regression

Variables Entered/Removed?

Model Variables Entered Variables Removed Method

1 The course
materials were
helpful., The
instructor
) . Enter
communicated
well., The
instructor was

well prepared.b

a. Dependent Variable: Overall, | found this workshop useful.

b. All requested variables entered.

Model Summary
Model R R Square Adjusted R Square Std. Error of the

Estimate

1 .597% .356 .336 .931
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a. Predictors: (Constant), The course materials were helpful., The instructor communicated

well., The instructor was well prepared.

ANOVA*
Model Sum of Squares df Mean Square F Sig.
1 Regression 45.527 3 15.176 17.515 .000°
Residual 82.312 95 .866
Total 127.838 98

a. Dependent Variable: Overall, | found this workshop useful.

b. Predictors: (Constant), The course materials were helpful., The instructor communicated well., The instructor was well

prepared.
Coefficients®
Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta

1 (Constant) 1.209 318 3.805 .000
The instructor was well prepared. 411 132 .396 3.123 .002
The instructor communicated well. .158 .107 .169 1.477 .143
The course materials were helpful. .094 116 .096 .807 422

Coefficients®
Model Fraction Missing Info. Relative Increase Variance Relative Efficiency
1 (Constant)

The instructor was well prepared.
The instructor communicated well.

The course materials were helpful.

a. Dependent Variable: Overall, | found this workshop useful.

REGRESSION
/DEPENDENT g4
/METHOD=ENTER q1 g2 q3.
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Regression

Variables Entered/Removed?

Model Variables Entered Variables Removed Method

1 The course

materials were

helpful., The

instructor

) Enter

communicated

well., The

instructor was

well prepared.b

a. Dependent Variable: Overall, | found this workshop useful.

b. All requested variables entered.

Model Summary
Model R R Square Adjusted R Square Std. Error of the

Estimate

1 .597% .356 .336 .931

a. Predictors: (Constant), The course materials were helpful., The instructor communicated

well., The instructor was well prepared.

ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 45.527 3 15.176 17.515 .000°
Residual 82.312 95 .866
Total 127.838 98

a. Dependent Variable: Overall, | found this workshop useful.
b. Predictors: (Constant), The course materials were helpful., The instructor communicated well., The instructor was well

prepared.

Coefficients?
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Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta
1 (Constant) 1.209 .318 3.805 .000
The instructor was well prepared. 411 132 .396 3.123 .002
The instructor communicated well. .158 .107 .169 1.477 .143
The course materials were helpful. .094 116 .096 .807 422

Coefficients®

Model Fraction Missing Info.

Relative Increase Variance Relative Efficiency

1 (Constant)
The instructor was well prepared.
The instructor communicated well.

The course materials were helpful.

a. Dependent Variable: Overall, | found this workshop useful.

* ——-Group comparisons---.

* Independent samples t-test.
T-TEST
GROUPS = gender("m® *f%)
/VARIABLES = ql.

T-Test

Warnings

The Independent Samples table is not produced.

Group Statistics

gender N Mean Std. Deviation Std. Error Mean
The instructor was well prepared. m 0*
f 0%

a. t cannot be computed because at least one of the groups is empty.
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* Nonparametric version of above using
* Wilcoxon/Mann-Whitney test.
NPTESTS

/INDEPENDENT TEST (posttest)

GROUP (gender) MANN_WHITNEY.

Nonparametric Tests

Hypothesis Test Summany
Mull Hypaothesis Test Sig. Diezision
Independeant
The distributi . Samples Unable
1 e distribution of posttest izthe 1 o to
same across categories of gender"l.l'l.l'hitney u compute
Teast

Asymptotic significances are displayed. The significance level is 05,

* Paired samples t-test.
T-TEST
PAIRS = pretest WITH posttest (PAIRED).

T-Test
Paired Samples Statistics
Mean N Std. Deviation Std. Error Mean
Pair 1 pretest 74.97 100 5.296 .530
posttest 82.06 100 6.590 .659

Paired Samples Correlations

N Correlation Si

g.

135



Pair 1 pretest & posttest 100 .680 .000

Paired Samples Test

Paired Differences

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

Lower

Upper

Pair 1 pretest - posttest -7.090 4.903 490

-8.063

-6.117

Paired Samples Test

t df

Sig. (2-tailed)

Pair 1 pretest - posttest -14.460

99

.000

* Nonparametric version of above using
* Wilcoxon Signed-Rank test and Sign test.
NPTESTS

/RELATED TEST(pretest posttest) SIGN WILCOXON.

Nonparametric Tests

Hypothesis Test Summanry

MNull Hypaothesis Te=t Sig. Decision
: : lated- Feject the

The median of differences bEtl'UEEEIE : |

1 amples Sign 000 - null
posttest and pretest equals0. Tast hyp othesiz.

Related- :
The median of differences I:ueilnuenaira.'-'-'l:'leS reflzel s

Z retest and posttest equalz 0 ileaxan 000 Enulk
P P 1 : Signed Rank hypothesis.

Test

Asymptotic significances are displayed. The significance level is 05,

* Oneway analysis of variance (ANOVA).
UNITANOVA posttest BY workshop
/POSTHOC = workshop ( TUKEY )

136



/PRINT = ETASQ HOMOGENEITY
/DESIGN = workshop.

Univariate Analysis of Variance

Warnings
Post hoc tests are not performed for workshop because at least

one group has fewer than two cases.

Between-Subjects Factors

Value Label N
workshop NA 1
R 31
SAS 24
SPSS 25
Stata 19

Levene's Test of Equality of Error Variances®
Dependent Variable: posttest
F df1 df2 Sig.
2.431 4 95 .053

Tests the null hypothesis that the error variance of the
dependent variable is equal across groups.?

a. Design: Intercept + workshop

Tests of Between-Subjects Effects

Dependent Variable: posttest

Source Type Ill Sum of df Mean Square F Sig.

Squares

Partial Eta Squared

Corrected Model 892.092% 4 223.023 6.218
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Intercept 140294.173 1 140294.173 3911.301 .000

workshop 892.092 4 223.023 6.218 .000
Error 3407.548 95 35.869

Total 677684.000 100

Corrected Total 4299.640 99

.976
.207

a. R Squared = .207 (Adjusted R Squared = .174)

* Nonparametric version of above using
Kruskal Wallis test.

NPAR TESTS
/K-W=posttest BY workshop(1 3).

NPar Tests

Warnings
Text: workshop Command: NPAR TESTS
A string variable was used in a variable list where only numeric
variables are allowed.

Execution of this command stops.

GET FILE="http://www.ats.ucla.edu/stat/data/hsb2.txt"
/TYPE=TXT.

Error # 61 in column 10. Text:
http://www.ats.ucla.edu/stat/data/hsb2.txt
The filename is not valid.

Execution of this command stops.
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R 4 jall dadia

el 1330 I R el die

~ RGui (32-bit)
File Edit View Misc Packages Windows Help

I~ R Console |;]Eﬂ§§

R version 2.15.2 (2012-10-26) —-- "Trick or Treat™
Copyright (C) 2012 The R Foundation for Statistical Computing
ISBN 3-900051-07-0

Platform: i386-w64-mingw32/i386 (32-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.

You are welcome to redistribute it under certain conditions.

Type 'license()' or 'licence()}' for distribution details.
Natural language support but running in an English locale

R is a collaborative project with many contributors.

Type 'contributors()' for more information and

'citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demcs, 'help()' for on-line help, or
'"help.start()' for an HTML browser interface to help.
Type: 'qg{)' to gquit R-

[Previously saved workspace restored]

> |

0> el die el Y JAS

Entering Data <ULy J&a
Dataset files <lilull 4e gaae cilile
Gl jdy (Baasa f) A pata Slily
# tab separated values

dat.tab <- read.table("http://www.ats.ucla.edu/stat/data/hsb2.txt",
header=TRUE, sep = '"\t')

dm\j& (SA.JM j\) :\J}m&a kll\..\\.:u

# comma separated values
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dat.csv <- read.csv("http://www.ats.ucla.edu/stat/data/hsb2.csv')

SPSS (e Clily
require(foreign)
# SPSS fTiles
dat.spss <- read.spss('http://www.ats.ucla.edu/stat/data/hsb2.sav",
to.data.frame=TRUE)

<o yBY) e Excel & 58 (e Sl

# these two steps only needed to read excel files from the internet
T <- tempfile('hsb2™, fileext=""_.xlIs")

download.file("'http://www.ats.ucla.edu/stat/data/hsb2.xlIs", T,
mode="'wb'")

dat.xls <- read.xIsx(f, sheetlndex=1)

Viewing Data <ULl (il jain

# First few rows
head(dat.csv)

it id female race ses schtyp prog read write math science socst
## 1 70 0 4 1 1 1 57 52 41 47 57
## 2 121 1 4 2 1 3 68 59 53 63 61
## 3 86 0 4 3 1 1 44 33 54 58 31
## 4 141 0 4 3 1 3 63 44 47 53 56
## 5 172 0 4 2 1 2 47 52 57 53 61
## 6 113 0 4 2 1 2 44 52 51 63 61

# last few rows
tail(dat.csv)

it id female race ses schtyp prog read write math science socst
## 195 179 1 4 2 2 2 47 65 60 50 56
## 196 31 1 2 2 2 1 55 59 52 42 56
## 197 145 1 4 2 1 3 42 46 38 36 46
## 198 187 1 4 2 2 1 57 41 57 55 52
## 199 118 1 4 2 1 1 55 62 58 58 61
## 200 137 1 4 3 1 2 63 65 65 53 61

# variable names

colnames(dat.csv)

## [1] "id™ “"female" "'race" "ses" "schtyp" ''prog" “read"
## [8] "write" “math" “'science' '"'socst"

# pop-up view of entire data set (uncomment to run)
# View(dat.csv)

Data frames <ublall &l k|

# single cell value
dat.csv[2, 3]
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## [1] 4
# omitting row value implies all rows; here all rows in column 3
dat.csv[, 3]

# [1]1 44 444431434444344444443113444244444

## [36] 4 4414444344344124144141414444444441

# [71] 4 4 4441 44414441444444244144441444344

## [106] 4 4 4344 14414444314443442434244444313

## [141] 1 4 4 144 44133441444443444444444441323

## [176] 4 4 4 4 4 4 44422 42434442424444

# omitting column values implies all columns; here all columns iIn row 2
dat.csv[2, ]

it id female race ses schtyp prog read write math science socst

## 2 121 1 4 2 1 3 68 59 53 63 61

# can also use ranges - rows 2 and 3, columns 2 and 3
dat.csv[2:3, 2:3]
##  Temale race
#it 2 1 4
#it 3 0 4

More variable indexing < ysiall ,uils

# get first 10 rows of variable female using two methods
dat.csv[1:10, "female']

# [11 01 00000000O0

dat.csv$female[1:10]

# [11] 01 00000000O0

The ¢ function

# get column 1 for rows 1, 3 and 5

dat.csv[c(l, 3, 5), 1]

## [1] 70 86 172

# get row 1 values for variables female, prog and socst
dat.csv[1l, c('female™, "prog', ''socst')]

##  female prog socst
## 1 0 1 57

Variable Names <l _xiall ¢l

colnames(dat.csv) <- c('ID", "Sex', "Ethnicity"™, "SES", "'SchoolType",
+"Program”,""Reading', "Writing", "Math"™, "Science', "SocialStudies')

# to change one variable name, just use iIndexing

colnames(dat.csv)[1] <- "ID2"
Saving Data <Ulul) Jads

write.csv(dat.csv, file = "path/to/save/filename.csv')

write.table(dat.csv, file = "path/to/save/filename.txt", sep = "\t",
na=".")

write.dta(dat.csv, file = "path/to/save/fTilename.dta’™)
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write.xIsx(dat.csv, file = "path/to/save/filename.xlsx",
sheetName=""hsb2'")

# save to binary R format (can save multiple datasets and R objects)
save(dat.csv, dat.dta, dat.spss, dat.txt, file =
"path/to/save/filename.RData')
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Exploring Data <ULyl cildsivg g gasb
i Y e bl 1 Es

d <- read.csv("http://www.ats.ucla.edu/stat/data/hsb2.csv'")

Description of Dataset <Ulull caa g
dim(d)
## [1] 200 11
str(d)

## "data.frame” 200 obs. of 11 variables:

#* $ id - int 70 121 86 141 172 113 50 11 84 48 ...

## $ female : int 01 00000000 ...

## $ race cint 4444443143 ...

## $ ses int 1233222222 ...

## $schtyp - int 1111111111 ...

## $ prog cint 1313221212 ...

## $ read :int 57 68 44 63 47 44 50 34 63 57 ...

## $ write : int 52 59 33 44 52 52 59 46 57 55 ...

## $ math :int 41 53 54 47 57 51 42 45 54 52 ...

## $ science: int 47 63 58 53 53 63 53 39 58 50 ...

## $ socst : int 57 61 31 56 61 61 61 36 51 51 ...
Descriptive Stats &l sbasy!

summary(d)

Ht id female race ses

#H# Min. - 1.0 Min. :0.000 Min. :1.00 Min. :1.00

## 1st Qu.: 50.8 1st Qu.:0.000 1st Qu.:3.00 1st Qu.:2.00

## Median :100.5 Median :1.000 Median :4.00 Median :2.00

## Mean :100.5 Mean :0.545 Mean :3.43 Mean :2.06

## 3rd Qu.:150.2 3rd Qu.:1.000 3rd Qu.:4.00 3rd Qu.:3.00

## Max. :200.0 Max . :1.000 Max . :4.00 Max . :3.00

Hit schtyp prog read write

## Min. :1.00 Min. :1.00 Min. :28.0 Min. :31.0

## 1st Qu.:1.00 1st Qu.:2.00 1st Qu.:44.0 1st Qu.:45.8

## Median :1.00 Median :2.00 Median :50.0 Median :54.0

## Mean t1.16 Mean :2.02 Mean :52.2 Mean :52.8

## 3rd Qu.:1.00 3rd Qu.:2.25 3rd Qu.:60.0 3rd Qu.:60.0

## Max. :2.00 Max . :3.00 Max . :76.0 Max . :67.0

Ht math science socst

## Min. :33.0 Min. :26.0 Min. :26.0

## 1st Qu.:45.0 1st Qu.:44.0 1st Qu.:46.0

## Median :52.0 Median :53.0 Median :52.0

## Mean :52.6 Mean :51.9 Mean :52.4

## 3rd Qu.:59.0 3rd Qu.:58.0 3rd Qu.:61.0
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H#H

Max . :75.0

Max . :74.0

Conditional Summaries bl (il

summary(subset(d, read >= 60))

Max . :71.0

Hit id female race ses

## Min. : 3.0 Min. :0.000 Min. 1.0 Min. :1.00
## 1st Qu.: 76.5 1st Qu.:0.000 1st Qu.:4.0 1st Qu.:2.00
## Median :108.5 Median :0.000 Median :4.0 Median :3.00
## Mean :109.8 Mean -:0.482 Mean 3.7 Mean :2.38
## 3rd Qu.:143.2 3rd Qu.:1.000 3rd Qu.:4.0 3rd Qu.:3.00
## Max. :200.0 Max . :1.000 Max . 4.0 Max . :3.00
it schtyp prog read write

#H# Min. :1.00 Min. :1.00 Min. :60.0 Min. :43.0
## 1st Qu.:1.00 1st Qu.:2.00 1st Qu.:63.0 1st Qu.:57.0
## Median :1.00 Median :2.00 Median :65.0 Median :60.0
## Mean :1.18 Mean :1.95 Mean :65.5 Mean :59.5
## 3rd Qu.:1.00 3rd Qu.:2.00 3rd Qu.:68.0 3rd Qu.:65.0
## Max. :2.00 Max . :3.00 Max . :76.0 Max . :67.0
H#Hit math science socst

## Min. :35.0 Min. :44.0 Min. :41.0

## 1st Qu.:55.8 1st Qu.:55.0 1st Qu.:56.0

## Median :60.5 Median :61.0 Median :61.0

## Mean :60.2 Mean :59.7 Mean :60.9

## 3rd Qu.:66.2 3rd Qu.:65.2 3rd Qu.:66.0

## Max. :75.0 Max . :74.0 Max . :71.0

by(d[, 7:11], d$prog, colMeans)

## d$prog: 1

Ht read write math science socst

Hit 49.76 51.33 50.02 52.44 50.60

HH ———————

## d$prog: 2

Ht read write math science socst

H 56.16 56.26 56.73 53.80 56.70

HH ——— -

## d$prog: 3

H# read write math science socst

##  46.20 46.76 46.42 47.22 45.02
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Histograms S z
ggplot(d, aes(x = write)) + geom histogram()
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Density Plots 486l ila go
ggplot(d, aes(x = write)) + geom density()
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0.04-

0.05-

density

02—

0o -

0.00-

wirite

Boxplots (§sauall Cila s

ggplot(d, aes(x = 1, y = math)) + geom_boxplot()

70-

B0 -

math

40-

1 1 | i
0B 0a 10 1.2 1.4
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Conditional Visualization 4o il asdll
# density plots by program type
ggplot(d, aes(x = write)) + geom density() + facet wrap(~prog)

0.06-

0.04 -

density

0.02-

wirite

ggplot(d, aes(x = factor(prog), y = math)) + geom_boxplot()
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-

60 -

math

40 -

2
factor{prog)

ggplot(melt(d[, 7:11]), aes(x = variable, y = value)) + geom_boxplot()
## Using as id variables

0=

60 -

value

40 -

30 -

I I I I
read witite tmath science socst
variable
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ggplot(melt(d[, 6:11], id.vars = "prog"),
aes(x = variable, y = value, fill = factor(prog))) +
geom_boxplot()

At

# load lattice

require(lattice)

## Loading required package: lattice
# simple scatter plot

xyplot(read ~ write, data = d)

value

variabls

Graphics in R R (& <la g )l
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# conditioned scatter plot
xyplot(read ~ write | prog, data = d)

read

# conditioning on two variables
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xyplot(read ~ write | prog schtyp, data = d)
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# box and whisker plots

bwplot(read ~ factor(prog), data
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70

B0 —

read

40 =

04

xtabs(~female, data = d)
## female
# 0 1
## 91 109

xtabs(~race, data = d)

## race
# 1 2 3 4
# 24 11 20 145

xtabs(~prog, data = d)

## prog
HiH 1 2 3
## 45 105 50

xtabs(~ses + schtyp, data = d)
it schtyp
## ses 1 2
Ht 145 2
Hit 2 76 19
Ht 347 11
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Categorical Data 3
(tab3 <- xtabs(~ses + prog + schtyp, data = d))

## , , schtyp = 1
Hit

HH# prog

## ses 1 2 3
## 1 14 19 12
## 2 17 30 29
## 3 832 7

Hit

## , , schtyp = 2
Hit

Ht prog

## ses 1 2
Hit 1 2 O
## 2 314
Ht 3 110

ONO W

(tab2 <- xtabs(~ses + schtyp, data = d))

it schtyp
#Ht ses 1 2
Ht 145 2
Ht 2 76 19
Ht 347 11

set.seed(10)
(testtab2 <- coindep_test(tab2, n = 5000))

#t

it Permutation test for conditional Independence
#Ht

## data: tab2

## F(X) = 2.013, p-value = 0.0248

Visualizing Cat Data dsia 5l <ULl saalie 5l juar

# simple mosaic plot
mosaic(tab2)
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mosaic(tab2, gp = shading_hsv, gp_args = list(p.value
testtab2$p.value, interpolate = -1:2))

schtyp

Fearson
residuals:

0.975

0.000

ses

=1.000

=2.010

p-value =
0.025
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cotabplot(~ses + prog | schtyp, data = d, panel = cotab_coindep, n =
5000)

schiyp = 1 schiyp = 2

prog prog

ses
2
ses

Correlations il

cor(d[, 7:11]D)

Ht read write math science socst
## read 1.0000 0.5968 0.6623 0.6302 0.6215
## write 0.5968 1.0000 0.6174 0.5704 0.6048
## math 0.6623 0.6174 1.0000 0.6307 0.5445
## science 0.6302 0.5704 0.6307 1.0000 0.4651
## socst 0.6215 0.6048 0.5445 0.4651 1.0000

cor(d[, 7:11], use = "complete.obs™)

Hit read write math science socst
## read 1.0000 0.5968 0.6623 0.6302 0.6215
## write 0.5968 1.0000 0.6174 0.5704 0.6048
## math 0.6623 0.6174 1.0000 0.6307 0.5445
## science 0.6302 0.5704 0.6307 1.0000 0.4651
## socst 0.6215 0.6048 0.5445 0.4651 1.0000

cor(d[, 7:11], use = "pairwise.complete.obs")

H# read write math science socst
## read 1.0000 0.5968 0.6623 0.6302 0.6215
## write 0.5968 1.0000 0.6174 0.5704 0.6048
## math 0.6623 0.6174 1.0000 0.6307 0.5445
## science 0.6302 0.5704 0.6307 1.0000 0.4651
## socst 0.6215 0.6048 0.5445 0.4651 1.0000
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Visual Summaries, Continuous 4laial &l jaiall (5 pay auals

ggpairs(d[, 7:11]D)
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# read data in

Carr:
04597

60
50 write

40
3040 50 60

P *
- *ee e *
nw'tas -

Carr:
0662

Carr:
0617

70

5P math
0

40-50-60-70
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Carr:
0.63
Carr
n.a7
Carr:
0.631

70

60

50 Sclence

40

3040506070
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*eeee % ae
e Yerr o
- . .

Variables

Carr:
0.621

Carr:
0.6045

Carr:
0544

Carr:
0.465

70

B0

50--socst

40
3040506070

Modifying Data <Ulall Jaass

Gllall e leia o o gu

and store in an easy to use name to save typing
d <- read.csv("http://www.ats.ucla.edu/stat/data/hsb2.csv')



Sorting <5 il

d <- d[order(d$id, d$female), ]

head(d)

Hit id female race ses schtyp prog read write math science socst

## 99 1 1 1 1 1 3 34 44 40 39 41

## 139 2 1 1 2 1 3 39 41 33 42 41

## 84 3 0 1 1 1 2 63 65 48 63 56

## 112 4 1 1 1 1 2 44 50 41 39 51

## 76 5 0 1 1 1 2 47 40 43 45 31

## 149 6 1 1 1 1 2 47 41 46 40 41
Labeling Categorical Vars 4wa sl &l jaiall avs 58

str(d)

## "data.frame”: 200 obs. of 11 variables:

## $ id int 12345678910 ...

## $ female : int 1101010101 ...

## $ race Sint 1111111111 ...

## & ses int 1211112122 ...

## $schtyp - int 1111111111...

## $ prog int 3322222231 ...

## $ read > int 34 39 63 44 47 47 57 39 48 47 ...

## $ write : int 44 41 65 50 40 41 54 44 49 54 ...

## $ math > int 40 33 48 41 43 46 59 52 52 49 ...

## $ science: int 39 42 63 39 45 40 47 44 44 53 ...

## $ socst - int 41 41 56 51 31 41 51 48 51 61 ...

d <- within(d, {

id <- factor(id)

female <- factor(female, levels = 0:1, labels = c("male™, "female™))

race <- factor(race, levels = 1:4, labels = c("Hispanic", "Asian",
"African American', "White™))

schtyp <- factor(schtyp, levels = 1:2, labels = c(public”,
"private'))

prog <- factor(prog, levels = 1:3, labels = c('general’, "academic",
vocational™))

i)

Gs\:d\
str(d)
## "data.frame”: 200 obs. of 11 variables:
## $ id : Factor w/ 200 levels "1","2","3","4",..- 12345678
9 10 ...
## $ female : Factor w/ 2 levels "male","female": 2 212121212
## $ race : Factor w/ 4 levels "Hispanic","Asian",..: 1111111
111 ...
## $ ses cint 1211112122 ...

## $ schtyp : Factor w/ 2 levels "public","private”: 111111111
1 ...

## $ prog : Factor w/ 3 levels "general',"academic",..: 3322 22
2231 ...
## $ read int 34 39 63 44 47 47 57 39 48 47 ...

#t $ write ; int 44 41 65 50 40 41 54 44 49 54 __.

156



## $ math > int 40 33 48 41 43 46 59 52 52 49 ...

## $ science: Int 39 42 63 39 45 40 47 44 44 53 ...

## $ socst - Int 41 41 56 51 31 41 51 48 51 61 ...

summary(d)

H# id female race ses

#H 1 -1 male : 91 Hispanic 24 Min. :1.00
#t 2 : 1 female:109 Asian o 11 1st Qu.:2.00
## 3 S African American: 20 Median :2.00
#it 4 01 White 1145 Mean :2.06
##t 5 1 3rd Qu.:3.00
#H# 6 i Max . :3.00
## (Other):194

it schtyp prog read write

## public :-168 general 45 Min. :28.0 Min. :31.0

## private: 32 academic :105 1st Qu.:44.0 1st Qu.:45.8

Hit vocational: 50 Median :50.0 Median :54.0

Ht Mean :52.2 Mean :52.8

H#Hit 3rd Qu.:60.0 3rd Qu.:60.0

Hit Max . :76.0 Max . :67.0

##

Hit math science socst

##  Min. :33.0 Min. :26.0 Min. :26.0

## 1st Qu.:45.0 1st Qu.:44.0 1st Qu.:46.0

## Median :52.0 Median :53.0 Median :52.0
## Mean :52.6 Mean :51.9 Mean :52.4
## 3rd Qu.:59.0 3rd Qu.:58.0 3rd Qu.:61.0
## Max. :75.0 Max . :74.0 Max . :71.0
Ht

Scoring & Recoding w5 5 a8 »

d$total <- rowSums(d[, 7:10], na.rm=FALSE)
# recode by breaking into categories
d$grade <- cut(d$total,
breaks c(0, 140, 180, 210, 234, 300),
labels = c('F", "D, "C", "B", "A"™))
# view results
summary(d[, c('total™, *grade™)])

it total grade
## Min. :139 F: 1
## 1st Qu.:180 D:51
## Median :210 C:50
## Mean :210 B:49
## 3rd Qu.:234 A:49
##  Max. 1277

Standardize and Average o sicss e

d <- within{d, {
zread <- scale(read)

readmean <- ave(read, ses, FUN = mean)
b
head(d[, c('read", "zread", "readmean'™)])
Hit read zread readmean
## 99 34 -1.7780 48.28
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## 139 39 -1.2904 51.58
## 84 63 1.0504 48.28
## 112 44 -0.8027 48.28
#H 76 47 -0.5101 48.28
## 149 47 -0.5101 48.28

Scoring a8 5

d$rowmean <- rowMeans(d[, 7:10], na.rm = TRUE)

Managing Data <Ud) 3 )

Directories in R 4aY!

getwd()
## [1] "D:/www/stat/r/seminars'
list.files(Q

## [1] "buildRpagesScript.R" "figures" "intro.htm"
## [4] "intro.R" “intro.Rhtml" "R.svg"
## [7] "R.vsd" "Repeated_Measures" ul”

# setwd("/path/to/directory®)

Subsetting Observations labiall (o a3 o) awudl

dfemale <- subset(d, female == "female')
dmale <- subset(d, female == "male')

Subsetting Variables &l jsiall s

# note that select is special, so we do not need to quote the variable
# names

duse <- subset(d, select = c(id, female, read, write))

# note the - preceding c(female... , which means drop these variables
ddropped <- subset(d, select = -c(female, read, write))

Adding Observations (appending) <laalin adla)

dboth <- rbind(dfemale, dmale)
dim(dfemale)

## [1] 109 16

dim(dmale)

## [1] 91 16

dim(dboth)

## [1] 200 16
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Merging Data <Uall zad

dall <- merge(duse, ddropped, by = "id", all = TRUE)
dim(duse)

## [1] 200 4

dim(ddropped)

## [1] 200 13

dim(dall)

## [1] 200 16

Analyzing Data <ULyl Jalas

Analyzing Cat Data 4ea 5l cllnll Judas
chisq.test ad)all @-',)3 Lﬁts Gl s :\.)a.u\_}..l dia Gl yria u A8l Jas
VS L) S5 Tyl e Lot (S 5 At iy e s of (S

(tab <- xtabs(~ses + schtyp, data = d))

Hit schtyp

## ses public private

#H 1 45 2

#t 2 76 19

#H 3 47 11
chisq.test(tab)

HH

it Pearson®"s Chi-squared test
Hit

## data: tab
## X-squared = 6.334, df = 2, p-value = 0.04213

Monte Carlo alasiv) aadaiod bl e Bl (5 a3 Sl LA Al 8
4 Simulation

chisqg.test(tab, simulate.p.value = TRUE, B = 90000)

Hit

Hit Pearson®"s Chi-squared test with simulated p-value (based on
##90000 replicates)

Hit

## data: tab
## X-squared = 6.334, df = NA, p-value = 0.04216

t-tests t <l lal

t.test(d$write, mu = 50)

#Hit

Hit One Sample t-test

#Ht

## data: d$write

## t = 4.14, df = 199, p-value = 5.121e-05

## alternative hypothesis: true mean is not equal to 50
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## 95 percent confidence interval:
## 51.45 54.10

## sample estimates:

## mean of x

Hit 52.77

with(d, t.test(write, read, paired = TRUE))

Hit

Hit Paired t-test

Hit

## data: write and read

## t = 0.8673, df = 199, p-value = 0.3868
## alternative hypothesis: true difference in means is not equal to O
## 95 percent confidence interval:

## -0.6941 1.7841

## sample estimates:

## mean of the differences

H#Hit 0.545

t.test(write ~ female, data = d, var.equal = TRUE)

#Hit

Hit Two Sample t-test

#Ht

## data: write by female

## t = -3.734, df = 198, p-value = 0.0002463
## alternative hypothesis: true difference in means is not equal to O
## 95 percent confidence interval:

## -7.442 -2.298

## sample estimates:

##  mean in group male mean in group female
#Hit 50.12 54.99

t.test(write ~ female, data = d)

Hit

Hit Welch Two Sample t-test

i

## data: write by female

## t = -3.656, df = 169.7, p-value = 0.0003409
## alternative hypothesis: true difference in means is not equal to O
## 95 percent confidence interval:

#H  -7.499 -2.241

## sample estimates:

## mean in group male mean in group female
Hit 50.12 54.99

ANOVA and Regression lasiy) s cpball Jalas

m <- Im(write ~ prog * female, data = d)
anova(m)

## Analysis of Variance Table
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#Hit
## Response: write

it Df Sum Sgq Mean Sq F value Pr(GF)

## prog 2 3176 1588 23.25 8.9e-10 ***

## female 1 1129 1129 16.53 7.0e-05 ***

## prog:female 2 326 163 2.39 0.095 .

## Residuals 194 13249 68

#H ——-

## Signif. codes: 0 "**** 0.001 "**" 0.01 "*" 0.05 "." 0.1 * " 1
summary(m)

Hit

## Call:

## Im(formula = write ~ prog * female, data = d)

Hit

## Residuals:

H# Min 1Q Median 3Q Max

## -21.62 -5.14 1.04 6.12 21.17

Ht

## Coefficients:

i Estimate Std. Error t value Pr(G|t])
## (Intercept) 49.14 1.80 27.25 <2e-16 ***
## progacademic 5.47 2.17 2.52 0.0124 *
## progvocational -7.32 2.49 -2.93 0.0038 **
## femalefemale 4.11 2.47 1.66 0.0979 .
## progacademic:femalefemale -1.14 2.95 -0.39 0.7005
## progvocational :femalefemale 5.03 3.41 1.48 0.1413
#H ——-

## Signif. codes: 0O "**** 0.001 "*** 0.01 **" 0.05 "." 0.1 " " 1
Hit

## Residual standard error: 8.26 on 194 degrees of freedom

## Multiple R-squared: 0.259, Adjusted R-squared: 0.24

## F-statistic: 13.6 on 5 and 194 DF, p-value: 2.38e-11

summary(m2 <- update(m, . ~ . + read))

#Ht

## Call:

## Im(formula = write ~ prog + female + read + prog:female, data = d)
HH#

## Residuals:

H#H# Min 1Q Median 30 Max

## -17.219 -4.467 0.426 4.608 14.507

Hit

## Coefficients:

Hit Estimate Std. Error t value Pr(c|t])

## (Intercept) 22.9406 3.1881 7.20 1.3e-11 ***
## progacademic 3.8293 1.8147 2.11 0.03614 *
## progvocational -3.7044 2.1127 -1.75 0.08113 .
## femalefemale 7.0732 2.0806 3.40 0.00082 ***
## read 0.4948 0.0531 9.32 < 2e-16 ***
## progacademic:femalefemale -4.0012 2.4791 -1.61 0.10816

## progvocational :femalefemale 1.5617 2.8598 0.55 0.58563

#H ——-
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## Signif. codes: O
##

## Residual standard error: 6.88 on 193 degrees of freedom
## Multiple R-squared: 0.489,

par(mfrow = c(2, 2))
plot(m2)

Residuals vs Fitted
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plot(density(resid(m2)))
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LRy ]
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L ]

0.05 *.

Adjusted R-squared: 0.473
## F-statistic: 30.8 on 6 and 193 DF,

Standardized residuals

Standardized residuals

p-value: <2e-16

Mormal Q-0

Regression Diagnostics _lasiy) i i

Theoretical Quantiles

Residuals vs Leverage
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density.default(x = resid{m2))

0.04 005
| 1

Density

T T T T T
=20 -10 0 10 Z0

M=200 Bandwidth = 2113

summary(m3 <- Im(write ~ prog * read, data = d))

Hit

## Call:

## Im(formula = write ~ prog * read, data = d)

Hit

## Residuals:

H#H# Min 1Q Median 30 Max

## -17.595 -4.773 0.557 5.375 18.405

HiH

## Coefficients:

Hit Estimate Std. Error t value Pr(c|t])

## (Intercept) 27.33720 6.17869 4.42 1.6e-05 ***
## progacademic 2.82708 7.56135 0.37 0.70890

## progvocational -2.88581 8.36821 -0.34 0.73058

## read 0.48228 0.12214 3.95 0.00011 ***

## progacademic:read -0.01768 0.14413 -0.12 0.90250

## progvocational:read 0.00059 0.17122 0.00 0.99725

# ———

## Signif. codes: 0 "**** 0.001 **** 0.01 **" 0.05 "." 0.1 " " 1
#Ht

## Residual standard error: 7.48 on 194 degrees of freedom

## Multiple R-squared: 0.393, Adjusted R-squared: 0.377

## F-statistic: 25.1 on 5 and 194 DF, p-value: <2e-16
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m3b <- update(m3, . ~ . - prog:read)
anova(m3b, m3)

## Analysis of Variance Table

Ht

## Model 1: write ~ prog + read

## Model 2: write ~ prog * read

## Res.DF RSS Df Sum of Sq F Pr(GF)
#H# 1 196 10861

#Hit 2 194 10860 2 1.37 0.01 0.99

Estimatemation _p&ill

newdat <- with(d, expand.grid(prog = levels(prog), female =
levels(female)))
(newdat <- cbind(newdat, predict(m, newdat, se = TRUE)))

Hit prog female  fit se.fit df residual.scale
#H 1 general male 49.14 1.803 194 8.264
#Ht 2 academic male 54.62 1.205 194 8.264
## 3 vocational male 41.83 1.723 194 8.264
#it 4 general female 53.25 1.687 194 8.264
## 5 academic female 57.59 1.085 194 8.264
## 6 vocational female 50.96 1.590 194 8.264

ggplot(newdat, aes(x = prog, y = fit, colour = female)) +
geom_errorbar(aes(ymin = fit - se.fit, ymax = fit + se.fit),
width=_.25) +
geom_point(size=3)
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.

55 - —

L ]
—_— [
a0 - female
= 1 - male
L ]
- fernale

45—

40- ——

| | |
general academic vocational

prog

colnames(newdat)[1:3] <- c("Program™, "Sex', "Write')

ggplot(newdat, aes(x = Program, y = Write, colour = Sex)) +
geom_errorbar(aes(ymin = Write - se.fit, ymax = Write + se.fit),
width=_.25) +
geom_point(size=3)
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55 - —_

Wirite

45 -

| |
general academic wocational
Program

R Learning Module

# Reading iIn numeric data
> x <- scan()
1: 356
4: 3 578 29
8: 345178
12:
Read 11 items
> X
[1] 3 5 6 3 5782934 5 178
> mode(X)
[11 "numeric"
# Reading in string data
# empty quotes indicates character input
> y <- scan(what=" ")
1: red blue
3: green red
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5: blue yellow

7:

Read 6 items

>y

[1] "red"” "blue" 'green’” ''red" "blue" "yellow"
> mode(y)

[1] "character™

# inputting a text file and outputting a list
(x <- scan("http://www.ats.ucla.edu/stat/data/scan.txt", what =
list(age o,
name )))
## S$age
## [1] 12 24 35 20
#Ht
## $name
## [1] "bobby™ "kate™ "david"” "michael™
#t

# using the same text file and saving only the names as a vector
X <- scan('http://www.ats.ucla.edu/stat/data/scan.txt”, what =
list(NULL,

name = character()))

(x <- X[sapply(x, length) > 0])

## $name

## [1] "bobby™ "kate™ "david"” "michael™”
#Ht

is.vector(x)

## [1] TRUE

# complete data, space delimited, variable names in first row
(test <- read.table('http://www.ats.ucla.edu/stat/data/test.txt",
header = TRUE))

it prgtype gender id ses schtyp level

## 1 general 0O 70 4 1 1
#H 2 vocati 1 121 4 2 1
## 3 general 0O 86 4 3 1
Ht 4 vocati 0 141 4 3 1
## 5 academic 0 172 4 2 1
## 6 academic 0 113 4 2 1
## 7 general 0 50 3 2 1
## 8 academic 0 11 1 2 1

# showing the file with missing values, space delimited
(test_missing.txt data file)
prgtype gender 1id ses schtyp level

general 0 70 4 1 1
vocati 1 121 4 1
general 0O 86 1
vocati 0 141 4 3 1
academic 0 172 4 2 1
academic 0 113 4 2 1

167



general 0 50 3 2 1

academic 0 11 1 2 1
test._missing <-
read.table("’http://www.ats.ucla.edu/stat/data/test _missing.txt",

header = TRUE)

## Error: line 2 did not have 6 elements
# showing the file with missing data, comma delimited
(test_missing_comma.txt data File)
prgtype, gender, 1id, ses, schtyp, level

general, 0, 70, 4, 1, 1
vocati, 1, 121, 4, , 1
general, 0, 86, , , 1
vocati, 0, 141, 4, 3, 1
acadenmic, 0, 172, 4, 2, 1
acadenmic, 0, 113, 4, 2, 1
general, 0, 50, 3, 2, 1
acadenmic, o, 11, 1, 2, 1

(test_missing <-
read.table("’http://www.ats.ucla.edu/stat/data/test _missing_comma.txt",
header = TRUE, sep = ","))

Hit prgtype gender id ses schtyp level
#i 1 general 0O 70 4 1 1
#it 2 vocati 1121 4 NA 1
## 3 general 0O 86 NA NA 1
Ht 4 vocati 0 141 4 3 1
## 5 academic 0 172 4 2 1
## 6 academic 0 113 4 2 1
H#Ht 7 general 0 50 3 2 1
## 8 academic 0 11 1 2 1

test.csv <- read.csv(http://www.ats.ucla.edu/stat/data/test.csv",
header = TRUE)

print(test.csv)
Hit prgtype gender id ses schtyp level

## 1 general 0O 70 4 1 1
Ht 2 vocati 1121 4 2 1
## 3 general 0O 86 4 3 1
#H 4 vocati 0 141 4 3 1
## 5 academic 0 172 4 2 1
## 6 academic 0 113 4 2 1
## 7 general 0 50 3 2 1
## 8 academic 0 11 1 2 1

test.csvl <- read.table("http://www.ats.ucla.edu/stat/data/test.csv",
header = TRUE, sep = ",")

print(test.csvl)
Hit prgtype gender id ses schtyp level

## 1 general 0 70 4 1 1
#Ht 2 vocati 1121 4 2 1
## 3 general O 86 4 3 1
#Ht 4 vocati 0 141 4 3 1
## 5 academic 0 172 4 2 1
## 6 academic 0 113 4 2 1
## 7 general 0 50 3 2 1
## 8 academic 0 11 1 2 1
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test.semi <-

read.table("'http://www.ats.ucla.edu/stat/data/testsemicolon.txt",
header = TRUE, sep = "";")

print(test.semi)

Hit prgtype gender id ses schtyp level

## 1 general 0O 70 4 1 1
Ht 2 vocati 1121 4 2 1
## 3 general 0O 86 4 3 1
#Hit 4 vocati 0 141 4 3 1
## 5 academic 0 172 4 2 1
## 6 academic 0 113 4 2 1
## 7 general 0 50 3 2 1
## 8 academic 0 11 1 2 1

test.z <- read.table("http://www.ats.ucla.edu/stat/data/testz.txt",
header = TRUE, sep = ""z"")

print(test.z)

it prgtype gender id ses schtyp level

## 1 general 0O 70 4 1 1
#HHt 2 vocati 1121 4 2 1
## 3 general 0O 86 4 3 1
#Ht 4 vocati 0 141 4 3 1
## 5 academic 0 172 4 2 1
## 6 academic 0 113 4 2 1
## 7 general 0 50 3 2 1
## 8 academic 0 11 1 2 1

test.fixed <-
read.fwf('http://www.ats.ucla.edu/stat/data/test_fixed.txt",
width = c(8, 1, 3, 1, 1, 1))

dimnames(test.fixed)[[2]]1 <- c('prgtyp”, 'gender™, "id", 'ses",

"schtyp",
"level'™)

test.fixed

it prgtyp gender id ses schtyp level
## 1 general 0O 70 4 1 1
## 2 vocati 1121 4 2 1
## 3 general 0O 86 4 3 1
## 4 vocati 0 141 4 3 1
## 5 academic 0 172 4 2 1
## 6 academic 0 113 4 2 1
## 7 general 0 50 3 2 1
## 8 academic 0 11 1 2 1

(names <- scan("http://www.ats.ucla.edu/stat/data/names.txt”, what =
character()))
## [1] "prgtyp" "gender' 'id" 'ses
(test._fixed <-
read.fwf('http://www.ats.ucla.edu/stat/data/test_fixed.txt",
col .names = names, width = ¢c(8, 1, 3, 1, 1, 1)))

"schtyp™ "level™
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Hit prgtyp gender id ses schtyp level

## 1 general 0O 70 4 1 1
## 2 vocati 1 121 4 2 1
## 3 general 0O 86 4 3 1
#t 4 vocati 0 141 4 3 1
## 5 academic 0 172 4 2 1
## 6 academic 0 113 4 2 1
## 7 general 0 50 3 2 1
## 8 academic 0 11 1 2 1

# using the test.csv data frame to write a text file with no row names
and
# without quotes around the character values (both column names and
string
# variables)
write.table(test.csv, file.path(tempdir(), "testl.txt'"), row.names =
FALSE,

quote = FALSE)

data(WorldPhones)
is.data.frame(WorldPhones)
## [1] FALSE

WorldPhones

H#H N.Amer Europe Asia S.Amer Oceania Africa Mid.Amer
## 1951 45939 21574 2876 1815 1646 89 555
## 1956 60423 29990 4708 2568 2366 1411 733
## 1957 64721 32510 5230 2695 2526 1546 773
## 1958 68484 35218 6662 2845 2691 1663 836
## 1959 71799 37598 6856 3000 2868 1769 911
## 1960 76036 40341 8220 3145 3054 1905 1008
## 1961 79831 43173 9053 3338 3224 2005 1076
(phones_d <- as.data.frame(WorldPhones))

it N.Amer Europe Asia S.Amer Oceania Africa Mid.Amer
## 1951 45939 21574 2876 1815 1646 89 555
## 1956 60423 29990 4708 2568 2366 1411 733
## 1957 64721 32510 5230 2695 2526 1546 773
## 1958 68484 35218 6662 2845 2691 1663 836
## 1959 71799 37598 6856 3000 2868 1769 911
## 1960 76036 40341 8220 3145 3054 1905 1008
## 1961 79831 43173 9053 3338 3224 2005 1076
is.data.frame(phones_d)

## [1] TRUE

write.dta(phones_d, file = file_path(tempdir(), "phones.dta™))

data.restore Read an S3 Binary or data.dump File

lookup.xport Lookup Information on a SAS XPORT Format
Library

read.arff Read Data from ARFF Files

read.dbf Read a DBF File

read.dta Read Stata Binary Files

read.epiinfo Read Epi Info Data Files

170



read.mtp
read.octave
read.spss
read.ssd

read.systat
read.xport
write._arff
write.dbf
write.dta
write.foreign

Read a Minitab Portable Worksheet

Read Octave Text Data Files

Read an SPSS Data File

Obtain a Data Frame from a SAS Permanent
Dataset, via read.xport

Obtain a Data Frame from a Systat File
Read a SAS XPORT Format Library

Write Data into ARFF Files

Write a DBF File

Write Files in Stata Binary Format
Write Text Files and Code to Read Them
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hsb2_small <-
read.csv('http://www.ats.ucla.edu/stat/data/hsb2_small.csv')

# using the names function to see names of the variables and which
column

# of data to which they correspond

names(hsb2._small)

## [1] id" "female™ "race" "'ses" "schtyp™ "prog"
“"read"

## [8] "write" "math" "'science" "'socst'
(hsb3 <- hsb2.small[, c(1, 7, 8]

it id read write

## 1 70 57 52

## 2 121 68 59

## 3 86 44 33

## 4 141 63 44

## 5 172 47 52

## 6 113 44 52

## 7 50 50 59

##+ 8 11 34 46

##* 9 84 63 57

## 10 48 57 55
## 11 75 60 46
## 12 60 57 65
## 13 95 73 60
## 14 104 54 63
## 15 38 45 57
## 16 115 42 49
#H 17 76 47 52
## 18 195 57 57
## 19 114 68 65
## 20 85 55 39
## 21 167 63 49
#H# 22 143 63 63
#H 23 41 50 40
## 24 20 60 52
#H 25 12 37 44

(hsb4 <- hsb2.small[, 1:4])

H# id female race ses
# 1 70 0 4 1
## 2 121 1 4 2
## 3 86 0 4 3
## 4 141 0 4 3
## 5 172 0 4 2
## 6 113 0 4 2
#t 7 50 0 3 2
## 8 11 0 1 2
## 9 84 0 4 2
## 10 48 0 3 2
## 11 75 0 4 2
## 12 60 0 4 2
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H#H
H#H
HH
HH
H#H
HH
HH
HH
HH
H#HH
H#HH
H#HH
HH

13
14
15
16
17
18
19
20
21
22
23
24
25

(hsb5

HH
HH
HH
H#HH
HH
H#HH
HH
HH
H#H
H#H
H#H

P OO~NOUIT_WNE

95
104
38
115
76
195
114
85
167
143
41
20
12

cNoloooloNoooNololoNe)

PRPWADMIMDIMIADIMDIMWSAD

NWNNNNWNWREFEPW®W

<- hsb2.small[1:10, 1)
id female race ses schtyp prog read write math science socst

70
121
86
141
172
113
50
11
84
48

(hsb6 <-
i id
# 1 70
## 15 38
## 16 115

(hsb7 <-

[cNeoloololoNoNol el

WhPRPWAAMDMIADD

NNNNNNWWN P

RPRRRRRRRRR

NFEFNFEFNNWEFE®PR

57
68
44
63
47
a4
50
34
63
57

52
59
33
a4
52
52
59
46
57
55

hsb2_small[hsb2.small$ses == 1, ])
female race ses schtyp prog read write math

0
0
0

4
3
4

1
1
1

1
1
1

1
2
1

57
45
42

52
57
49

41
53
54
47
57
51
42
45
54
52

41
50
43

hsb2_.small[hsb2_small$id %in% c(12, 48, 86,

D
it

## 3
## 8
## 10

id female race ses schtyp prog read write math

86
11
48

## 18 195
## 24 20
## 25 12

(hsbs <-

HH
H#H
H#HH
HH
HH
H#H
H#H
H#HH

id

4 141
13 95
14 104
17 76
19 114
24 20

[cloNoNoNoNe]

PR AWRD

NWNNNW

RPRNR R R

WNEFENN P

hsb2_small[with(hsb2.small,
female race ses schtyp prog

[cNoloNeoNoloNe)

RPADMDMDIAD

WWWwwWwwww

RPRRRRRR

NNNNN®WER
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47
63
58
53
53
63
53
39
58
50

57
61
31
56
61
61
61
36
51
51

science socst

47
31
50

57
56
56

11, 20, 195),

science socst

44 33 54 58 31
34 46 45 39 36
57 55 52 50 51
57 57 60 58 56
60 52 57 61 61
37 44 45 39 46
ses == 3 & female == 0), 1)
read write math science socst
44 33 54 58 31
63 44 47 53 56
73 60 71 61 71
54 63 57 55 46
47 52 51 50 56
68 65 62 55 61
60 52 57 61 61



(write.50 <- subset(hsb2.small, write > 50))

Hit id female race ses schtyp prog read write math science socst
## 1 70 0 4 1 1 1 57 52 41 47 57
## 2 121 1 4 2 1 3 68 59 53 63 61
## 5 172 0 4 2 1 2 47 52 57 53 61
## 6 113 0 4 2 1 2 44 52 51 63 61
## 7 50 0 3 2 1 1 50 59 42 53 61
## 9 84 0 4 2 1 1 63 57 54 58 51
## 10 48 0 3 2 1 2 57 55 52 50 51
## 12 60 0 4 2 1 2 57 65 51 63 61
## 13 95 0 4 3 1 2 73 60 71 61 71
## 14 104 0 4 3 1 2 54 63 57 55 46
## 15 38 0 3 1 1 2 45 57 50 31 56
## 17 76 0 4 3 1 2 47 52 51 50 56
## 18 195 0 4 2 2 1 57 57 60 58 56
## 19 114 0 4 3 1 2 68 65 62 55 61
## 22 143 0 4 2 1 3 63 63 75 72 66
## 24 20 0 1 3 1 2 60 52 57 61 61

(write.1 <- subset(hsb2.small, write > 50 & read > 60))

Hit id female race ses schtyp prog read write math science socst
## 2 121 1 4 2 1 3 68 59 53 63 61
## 9 84 0 4 2 1 1 63 57 54 58 51
## 13 95 0 4 3 1 2 73 60 71 61 71
## 19 114 0 4 3 1 2 68 65 62 55 61
## 22 143 0 4 2 1 3 63 63 75 72 66

(write.2 <- subset(hsb2.small, write > 50 & read > 60, select =

c(write,

read)))
H# write read
#it 2 59 68
## 9 57 63

## 13 60 73
## 19 65 68
#HH 22 63 63

(write.3 <- subset(hsb2.small, science < 55, select = read:science))
Hit read write math science

#H 1 57 52 41 47
#t 4 63 44 47 53
#H S 47 52 57 53
#HH 7 50 59 42 53
## 8 34 46 45 39
## 10 57 55 52 50
## 11 60 46 51 53
## 15 45 57 50 31
#H# 16 42 49 43 50
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#H 17 47 52 51 50
## 20 55 39 57 53
#H# 25 37 44 45 39

3. Subsetting both variables and observations

# using the names function to see names of the variables and which
collumn

# of data to which they correspond

names(hsb2.small)

##  [1] id” "female" ''race" ""'ses" schtyp™ "prog”
"read"

## [8] "write" "math" "'science" "'socst"

(hsb9 <- hsb2_.small[hsb2.small$ses == 3, c(1:4, 7)1
H# id female race ses read

##t 3 86 0 4 3 44

## 4 141 0 4 3 63

## 13 95 0 4 3 73

## 14 104 0 4 3 54

## 17 76 0 4 3 47

## 19 114 0 4 3 68

## 24 20 0 1 3 60

Probabilities and Distributions <t ) gill g coYlaisy!

Generating random samples from (2wl &) 8l (e 40 pdie Cilie Wl 6
a normal distribution

norm <- rnorm(100)
norm[1:10]

[1] -1-38507062 0.03832318 -0.76303016 0.21230614 1.42553797 0.74447982
0.70022940 -0.22935461

[9] 0.19709386 1.20715377

mean(norm)

[1] 0.009620551

sd(norm)

[1] 0.883841

set.seed(124)

norm <- rnorm(100, 2, 5)

norm[1:10]

[1] -4.925353 2.191616 -1.815151 3.061531 9.127690 5.722399 5.501147
0.853227 2.985469 8.035769
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mean(norm)
[1] 2.048103
sd(norm)
[1] 4.419205
Generating random samples from other _A) Sl ) 5 (e 40 gde Glie A 6
distributions

#Generating a random sample from a Poisson distribution with lambda=3
set.seed(124)

pois <- rpois(100, lambda=3)
pois[1:10]
[111232223362
mean(pois)
[1] 2.83
var(pois)
[1] 2.344545
#Generating a random sample from a Binomial distribution with size=20
and prob=_2
set.seed(124)
binom <- rbinom(100, 20, .2)
binom[1:10]
[1] 2343334473
mean(binom)
[1] 3.85
sd(binom)
[1] 1.604130
Other probability and distribution «_A) @58 J 525 QYL
functions

#point probability for a specific value of a standard normal dist
dnorm(-1.96)

[1] 0.05844094

176



#plotting the density function of a normal distribution: N(2, .25)
X <- seq(0, 4, 0.1)

plot(x, dnorm(x, 2, .5), type="I1")
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#plotting the density function of a binomial distribution: Binom(30,
.25)
y <- 0:30

plot(y, dbinom(y, 30, .25), type="h")
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#calculating the p-values for the quantiles of a standard normal
1 - pnorm(1.959964)

[1] 0.025
1 - pnorm(1.644854)
[1] 0.04999996

#calculating the quantiles for the standard normal
gnorm(0.05)

[1] -1-644854
gnorm(0.025)

[1] -1.959964

The sample function duleall s

# random sample of size 8 from sequence [5, 15]
set.seed(124)

sample(seq(5:15), 8)
[11 151042736

# random permutation of sequence [1, 10]
set.seed(124)

sample(10)
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[1] 8 2 5 1 610 7 9 4 3

# random sample of size 10 from sequence [1, 5] with
# unequal probabilities of being chosen
set.seed(124)

sample(5, 10, prob = ¢(0-3, 0.4, 0.1, 0.1, 0.1), replace = T)

[11211222114°2

Exploring Data with Graphics sl Sl Calising
.Jhsb2.csv Slilall aaitig i gu

Univariate Plots 2a) sl il Cila su

hsb2 <- read.table("http://www.ats.ucla.edu/stat/r/modules/hsb2._csv®,
header=T, sep=",")

attach(hsb2)

library(lattice)

#defining ses.f to be a factor variable

hsb2$ses.f = factor(hsb2$ses, labels=c('low", "middle", "high'™))

#histograms
histogram(~write, hsb2)
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#conditional plot
histogram(~write | ses.f, hsb2)
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Density plots 48USl ila g
densityplot(~socst, hsb2)
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#conditional plot
densityplot(~socst | ses.f, hsb2)
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Quantile-quantile plots <l - Cilay Hl Cila gy
qgmath(~write, hsb2)
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#conditional plot
qgmath(~write | ses.f, hsb2)
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Box and whiskers plots Al 5 (3 saiall <l su

bwplot(~math, hsb2)
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#conditional plot
bwplot(ses.f~math, hsb2)
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Multivariate Plots <l jsdiall soazie Cila gu

Scatter plots Lty a s )
xyplot(write~math, hsb2)

& oo ee o
R Y R
o o o o o 08 Sooooe™ oo T
atl] o SOOTD00 00 6o ok
GO o o G0 GO0 o O
& g o
& oo G Tt o P
> SO O 0o o oo o o
£ a0 o o T es oo oo oo & ~
= o0 o o o ooo
o ooe o obe o o o ©
e
o o o 2% e o
40 2 0808 o, o B
2° 8
oo
oo o &
oo o
a0 ~
| | | |
a0 a0 G0 0
math

#conditional plot
xyplot(write~math | ses.f, hsb2)
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Scatter plot matrices LY 48 ghian au
subset <- hsb2[ , 8:12]
splom(~subset[ , 1:4])

T 1
a0 BO 70

— B0

50 socst S0 T
40
30 40 50 o5

" U =060 70
' &0

— Alsciencenl

4
3? 4? EP a0 -

— B0

~ 50 write

40

LY ol

Scatter Plot Matrix

#conditional plot
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splom(~subset[, 1:3] | subset[, 5])

SEa7gl 11

middle

Scatter Plot Matrix

Examples of Plots Used (Slas¥) didaill 8 daadivall Cile s ) o ALl
in Statistical Analysis

reg <- Im(write~math+socst+ses.f, hsb2)
par(mfrow=c(3,2))

plot(reg, which=1:2)

plot(reg, which=3:4)

plot(reg, which=5:6)
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Anova: Single Factor a5 dalad cpball Julas

CUal Cluall galia Gl 3ok A il (e A A8 e Al jo )
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0.05 4 s

F AES JuS) e dasia 8 AUl Jax
A B C D

1 | Student# 1st Method 2nd Method 3rd Method

2 1 4 12 1
3 2 5 8 3
4 3 4 10 4
5 4 3 5 6
6 5 6 7 8
7 6 10 9 5
8 7 1 14 3
9 8 8 9 2
9 5 4 2
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E F G H J K
Anova: Single Factor
SUMMARY

Groups Count Sum Average Variance

Student # 9 45 5 75
1st Method 9 46 51111117111 7.111111111
2nd Method 9 78 8.666666667 10
3rd Method 9 34 3TVTTTTI78 4944444444
ANOVA
Source of Variation S5 df MS F P-value F crit
Between Groups 119.8611111 3 399537037 540726817 0.003997338 2.901117568
Within Groups 236.4444444 32 7.388888889
Total 356.3055556 35
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A B C D E
Group 1 Group 2
Trial 1 75 58

Data Analysis

Analysis Tools

Trial 2 Anova: Two-Factor With Replication
Anova: Two-Factor Without Replication
Correlation

Covariance

Descriptive Statistics

Expanential Smoothing

F-Test Two-Sample for Variances

Fourier Analysis
Histogram j

3aaLal) yelata

Anova: Two-Factor With Replication

Input
Ok
Input Range: |5.ﬁ.51:5C5‘3 E -
Cancel
Rows per sample: 4
Hel
Alpha: 0.05 3
Dutput options
{* Qutput Range: |5051 E
" Mew Worksheet Ply: |
™ Mew Workbook

i OK gl e s saleS Clilll Ja
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D E F G
Anova: Two-Factor With Replication

SUMMARY Group 1 Group 2 Total
Trial 1
Count 4 4 8
Sum 289 235 24
Average 1225 28.75 65.5
Variance 11.58333333 4.916666667 5914285714
Tnal 2
Count 4 4 a
Sum 272 249 521
Average 68 62.25 65.125
Variance 2. 666666667 16.25 17.55357143
Total
Count 8 8
Sum 561 484
Average 70125 60.5
Variance 11.26785714 1257142857
ANOVA
Source of Vanation 55 df
Sample 0.5625 1
Columns 3705625 1
Interaction 60.0625 1
Within 106.25 12
Total 5374375 15
MS F P-value F crt

0.5625 0063529412 0805267228 4.747221283

370.5625 4185176471 3.07191E-05 4747221283

60.0625 6.783529412 0.023033141 4.747221283
8.804166667
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Anova: Two-Factor Without /S5 & sa calalad ol Jalas

Replication

Y e lelhad 4 dalladd A B,C,D dleudl (g & 53l 4 cpfialll aaf anaiiud
QulYL Ul £y e Janit 4 glad s g ] glad

Treatment Sector 1 Sector 2 | Sector 3 Sector 4
A 9.3 9.4 9.6 10
B 9.4 9.3 9.8 9.9
C 9.2 94 9.5 9.7
D 9.7 9.6 10 10.2

0.05 aic il SculelUaill oy 5,8 cllia Ja Seulallaal (3 ollia Ja

: SIS bl Jas

A B C
1 Treatment Sector1 Sector?
2 A 9.3 9.4
3 B 0.4 93
4 C g2 9.4
5 D 97 06
6

D E
Sector3 | Sector 4
96 10
08 99
95 9.7
10 10.2

O Oalelad bl Jalas jUias @bl Jadas candi g <ol salY) daild (pe (3lllS

BB

Data Analysis

Analysis Tools

Anova: Single Factor

Correlation

Covariance

Descriptive Statistics
Exponential Smoothing

F-Test Two-Sample for Variances
Fourier Analysis

Histogram

Anova: Two-Factor 'l."'.l'lﬂ'l Rellcatnn

Cancel

Help

ad
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SIS st Jas

A B C D E F

1 | Treatment Sector1 Sector?2 Sectord  Sector4

2 A 9.3 94 96 10

3 B 9.4 9.3 98 99

4 C 92 94 9.5 97

5 D 97 96 10 102

6

7

g Input

g Input Range: |5,.5,51;5555 y

10 W Labels _cancel |

11 Alpha: |0.05 Help

12 _

13 Dutput options

14 {* Qutput Range: |5.-5.56 y

15 " Mew Warksheet Ply: |

16 " Mew Workbook

17
Anova: Two-Factor Without Replication

SUMMARY Count = Sum Average Variance
A 4 38.3 9575 0.095833333
B 4 384 06 0086666667
C 4 378 945 0043333333
D 4 395 9875 0075833333
Sector 1 4 376 94 0046666667
Sector 2 4 377 9425 0015833333
Sector 3 4 36.9 9725 0.049166667
Sector 4 4 39.8 9095 0043333333
ANOVA

Source of Variation 55 df MS F P-value F crit

Rows 0.385 3 0128333333 144375 0.000871272 3.862538733
Columns 0.825 3 0.275 309375 4.52327E-05 3.862538733
Error 0.08 9 0.0088588889
Total 1.29 15
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4] 95 150
6] 42 140
7 60 155
8 49 145
9 68 152

Jag) 5l s Ul Jalas Cant g ol sa) Aaild (e (LIS

Data Analysis ?

Analysis Tools

Anova: Single Factor
Anova: Two-Factor With Replication Cancel
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Descriptive Statistica 4 sl clilasy!

o L33 5O (e el (Al o3Y) Jlll (o oell Jadl s Gl il

(Al e LI 3 gas Gl nala

4932.40, 2625.58, 6691.17, 9172.67, 9053.80, 9659.41, 1918.87,
5140.86, 8878.62, 2936.39, 3809.27, 2172.88, 2065.52, 3145.85,
3600.81, 1940.14, 4137.35, 4613.33, 6339.82, 4730.45, 4849.07,
4715.93, 9264.51, 5621.34, 5294.52, 4292.01, 9800.80, 8414.65,
9928.18, 3901.36 9603.85, 2238.19, 7581.32, 8495.49, 9774.52,
9623.85, 4261.73, 7951.69, 4682.15, 8160.40, 2409.61, 3427.14,
2325.28, 4738.46, 5793.77, 5991.97, 4862.33, 9884.38, 2133.84,

3691.90

Data Analysis

Analysis Tools
Anova: Single Factor

Anova: Two-Factor With Replication Cancel |
Anova: Two-Factor Without Replication

Correlation

|Covariance Help |

‘Descriptive Statist
Exponential Smoothing

Fourier Analysis
Histogram

F-Test Two-Sample for Variances

saalal) yedas
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A

1 |Income
2 4932 .40
3 262558
4 6691.17
] 917267
6 9053.80
7 9659 41
8 1918.67
9 2140 .86
10 | B8878.62
11 2936.39
12 | 3809.27
13 21728686
14 | 2065.52
15 314585
16 | 3600.81
17 1 194014
186 | 4137.35
19 1 461333
20 6339.82

Descriptive Statistics

Input
Input Range:

Grouped By:

Iv Labels in first row

Output options
* Qutput Range:

" Mew Workbook

Iv Summary statistics

[ Kth Largest:
[ Kth Smallest:

" Mew Worksheet Ply:

Iv Confidence Level for Mean:

SAS1:SAS51

* Columns
" Rows

|s851|
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A B C
' 1 |Income Income

2 4932 .40

3 2625.58 Mean 554559
4 6691.17 Standard Error 369 .81
5 917267 Median 4855.70
6 005380 Mode #MN/A

7 09659 41 Standard Deviation 261493
8 1918.67 | Sample Variance 683785524
9 5140.86 Kurtosis -1.16
10 | 887862 Skewness 0.37
11 2936.39 Range 8009.31
12 | 380927 Minimum 1918.87
13 | 2172.88 Maximum 9928.18
14 206552 Sum 27727942
15| 314585 Count 50.00
16 | 360081 Confidence Level(95.0%) 743.15
17 | 1940.14

Exponential Smoothing (Y ueill

calaaliiall e Aludus & A A dieall dall e sl w¥) agadl) aadig
hany! sl 8 deadinall 5okl aal o ¥l agadll | are il sdie i
(o ake (a2l -Vl e 5all — lany) sl 5ok il ki)
4300 saie 5 yalal Adull il

44 2 44 .3 44 .4  43.4 42.8 44.3
44_4  44.8 44_4  43.1 42.6 42.4
42 .2 41.8 40.1 42.0 42.4 43.1
42.4 43.1 43 .2 42.8 43.0 42.8
42.5 42 .6 42.3 42.9 43.6 44.7
44 .5 45.0 44.8 44.9 45.2 45.2
45.0 45.5 46.2 46.8 47.5 48.3
48 .3 49.1 48.9 49.4 50.0 50.0
49.6 49.9 49.6 50.7 50.7 50.9
50.5 51.2 50.7 50.3 49.2 48.1
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Data Analysis
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Exponential Smoothing

Input

oK
Input Range: |5.ﬁ.51:5ﬁ.561 E
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Dutput options
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A B c D E F G H J K
Value #NIA
442 442

143 1427 Exponential Smoothing

44.4 44.361

434 436883

428 | 43.06649 52 —+

443 | 43.92995 2

444 | 4425898 r-.

448 446377 50 + s

444 | 4447131 ol

431 | 4351139 /!

426 | 42.87342 48 +

424 | 4254203 o

422 | 4230261 3 46 L —— Actual
418 | 41.95078 ©

401 | 4065523 | = e — Forecast

42 41.59657
42.4 42.15897
431 4281769
42.4 4252531
43.1 4292759
43.2 43.11828
42.8 42.89548

43 42 96364

428 | 4285059 1 7 13 19 25 31 37 43 49 55
425 | 4260518 )

426 | 4260155 Data Point

423 42.39047

429 | 4274714
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AUl Gl (S (g sl s o) 5
7059698166 617290 :1 4
84 77 6991 8066 78 8561 :2 e

1
2
3
4
5
6
7
8
9

PN

0

A
Sample 1
a0
72
61
66
81
69
59
70

B
Sample 2
62
85
78
66
80
91
69
77
84

C D E F G

Data Analysis

Analysis Tools

Anova: Single Factor - -
Anova: Two-Factor With Replication Cancel
Anova: Two-Factor Without Replication

Correlation

Cavariance

Descriptive Statistics

Expanential Smoothing

F-Test Two-Sample for Variances
Fourier Analysis
Histogram ﬂ

SIS il Ja

F-Test Two-S5ample for Yariances

Input

Variable 1 Range: |sas1:sas9 =]
Variable 2 Range: |sBe1:¢B510 =] Cancel

v Labels

Alpha: ]0.05

Dutput options
* Qutput Range: |5::51
™ Mew Worksheet Ply: |
™ Mew Workbook

K

il

Help

!
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C D E
F-Test Two-Sample for Variances

Sample 1 Sample 2

Mean 71 7688888889
Variance 1051428571 9111111111
Observations 8 9
df I 8
F 1.154006969
P(F==f) one-tail 0.418377164
F Critical one-tail 3.500460366
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Moving Average & aiall Jass gial)

& AUl bl el e gl JuY) neadl) Jia & jadtall Jas giall aadiog
Gohll 2l ga & jatall o glall | axa Sl gdie paaial Claaliall (e Al
s e all — lany) sall 3ok 1S il ) Jlaay) sl 8 deddiid)
(ke glae o il -

a0 gdie 3 yalal Al cutlul)

442 443 444 434 428 443 444 448 444 431
426 424 422 418 401 420 424 431 424 43.1
43.2 428 43.0 428 425 426 423 429 436 44.7
445 450 448 449 452 452 450 455 46.2 46.8
475 48.3 48.3 49.1 489 494 50.0 50.0 49.6 49.9
49.6 50.7 50.7 50.9 50.5 51.2 50.7 50.3 49.2 48.1

lede & aiall Jas glall aad%s Co g

Data Analysis

Analysis Tools
Anova: Two-Factor Without Replication j

Correlation Cancel
Covariance

Descriptive Statistics |
Exponential Smoothing Help
F-Test Two-Sample for Variances

Fourier Analysis

|Random Number Generation ﬂ

JLanyl 33l jeluss
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Moving Average

Input

Input Range: |sas1:sas51 B
[+ Labels in First Row ﬂ
Interval: 3 ﬁ
Dutput options
Output Range: | &pE1 E
|
[ Standard Errors
s
Moving Average
52 T
r-r o
50 T hd ‘
$J
48 + 4
<@ i
2 46 l —— Actual
= 4
= —=— Forecast

1 11 21 31 41 51
Data Point
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44 .2
42.4
43.0
449
48.9
51.2

443
42.2
42.8
45.2
49.4
50.7

44.4
41.8
42.5
45.2
50.0
50.3

43.4
40.1
42.6
45.0
50.0
49.2

42.8
42.0
42.3
45.5
49.6
48.1

Rank and Percentile <luiall g iyl
Al bl Calivia g i ) aa 53 (o gus

443 444 448 444 431 426
424 431 424 431 43.2 4238
429 43.6 44.7 445 450 4438
46.2 46.8 47.5 48.3 48.3 49.1
49.9 49.6 50.7 50.7 50.9 50.5

: S Rank and Percentile bias clibnd) Jidas (a5 <l sa¥) 40l (g

Data Analysis

Analysis Tools
Histogram ﬂ

Maoving Average Cancel |

Random Mumber Generation
Rank and Percentile

Regression

Sampling
t-Test: Paired Two Sample for Means
t-Test: Two-Sample Assuming Equal Variances
t-Test: Two-Sample Assuming Unequal Variances

7-Test: Two Sample for Means i

1 SIS Csllaall Jas il 338G iy

Rank and Percentile

Input
Ok
Input Range: |5-5.51:5ﬁ.561 y -
Cancel
Grouped By: {* Columns 4
" Rows Help
[v Labelsin first row
Output options
{* Qutput Range: |5851 E
" Mew Warksheet Ply: |
" Mew Workbook
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

A

Value

442
443
44 4
43.4
428
443
44 4
448
44 4
43.1
426
42 4
422
418

40.1
42
42 4
431
42 4
431
432
428
43
42.8
425
426
423
42.9
436
447
445

B C D E
Paoint Value Rank Percent

56 51.2 1 100.00%
54 509 2 98.30%
52 507 3 93.20%
53 507 3 93.20%
57 507 3 93.20%
55 505 6 91.50%
58 50.3 7 89.80%
47 50 8 B86.40%
48 50 8 B86.40%
50 499 10 84.70%
49 496 11 81.30%
51 496 11 81.30%
46 40 4 13 79.60%
59 492 14  77.90%
44 49 1 15 76.20%
45 489 16 74.50%
42 483 17 71.10%
43 48.3 17 71.10%
60 481 19 69.40%
41 475 200 B67.70%
40 46.8 21 66.10%
39 46.2 22  64.40%
38 455 23 6270%
35 452 24  59.30%
36 452 24  59.30%
32 45 26 5590%
37 45 26 5590%
34 449 28 5420%

8 44 8 29 5080%
33 44 8 29  50.80%
30 447 31 49.10%
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Regression _lasay!

Al Sl e adll SlassY) (e jaied 8 g

X Y
42 125
36 118
63 140
55 150
42 140
60 155
49 145
68 152
Data Analysis | el
Analysis Tools oK
Histogram ﬂ

Moving Average

Random Mumber Generation

Rark and Percentile I
Rearession | _JEE_J
sampling

t-Test: Paired Two Sample for Means

t-Test: Two-Sample Assuming Equal Variances

t-Test: Two-Sample Assuming Unequal Variances

z-Test: Two Sample for Means ¥

AN 328l e latd
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Regression

Input
-DK
Input ¥ Range: | SB51:5B659 y
Cancel
Input X Range: | SAS1:ZAZD y
[v Labels [ Constantis Zero

Iv Confidence Level: a5 o

QDutput oplions
{* Qutput Range: |5’351 E
" Mew Worksheet Ply: |
" New Workbook

Residuals
[ Residuals [v Residual Plots
[ Standardized Residuals [ Line Fit Plots

Mormal Probability
Iv ‘Mormal Probability Plots:

)
SUMMARY OUTPUT
Regression Statistics

Multiple R 0.791831817
R Square 0.626997626
Adjusted R Square 0.564830564
Standard Error 8.636706775
Observations 8
ANOVA

df 55 MS F Significance F
Regression 1 7523187765 7523187765 10.0856885 0.019177545
Residual 6 4475562235 7459270392
Total 7 1199.875

Coefficients | Standard Error t Stat F-value
Intercept 0§3.58382293 1512386375 6187825046 0.000819999
A 0.906817871 0.285540223 3175797302 0.019177545

Lower 85% Upper95% | Lower 85.0% Upper 95.0%
5657703441 1305906114 5657703441 1305906114
0.208125604 1605510139 0.208125604 1605510139
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RESIDUAL CUTPUT

Observation Predicted Y Residuals
1 1316701735 -6670173521
2 1262292663 -8229266293
3 1507133488 -10.71334882
4 1434588058 6541194152
5 1316701735 8.329826479
6 1479928952 7.007104796
7 138.0178986 698210138
8 1552474382 3247438175
PROBABILITY QUTPUT
Percentile Y
6.25 118
18.75 125
31.25 140
4375 140
H6.25 145
68.75 150
81.25 152
9375 155
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Residuals

10 -

X Residual Plot

-10 ~

-15 -

20 40
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150 -

140 -

130 -

120 -

110 -

100 =

Normal Probability Plot

20 40 60 80

Sample Percentile

100
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Sampling 4l
Gju\.S"éh) 60%—4&;{0,1} C“:‘Q‘waﬁ\}&r—@s . e;ﬂu}m

Sl J20 Q) (e dniea b

A B

1 |Population Sample
AR m—

3 1

glaall 23 UL Jalad s <l oY) A (g

Data Analysis el
Analysiz Tools
o
Fourier Analysis ﬂ
Histogram Cancel

Maving Average

Random Mumber Generation I
Rank and Percentile Help
REEressiDn

t-Test: Paired Two Sample for Means

t-Test: Two-Sample Assuming Equal Variances
t-Test: Two-Sample Assuming Unequal Variances ﬂ

Cila sleall Jlaa] 5280 jelass
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A B |

Fopulation Sample
DE i

Sampling

Input
Input Range:

[v Labels
Sampling Method

(" Periodic
Period:

* Random

Mumber of Samples:

SAS1:5AS3

—

= K
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Dutput options
{* Qutput Range: |5‘5‘52 E
" Mew Worksheet Ply: |
" Mew Workbook
(Dl Al e o 0n) i
A B C
1 Population Sample
2 0 1
3 1 0
4 0
a 0
6 1
7 0
8 1
9 1
10 0
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z ol 3ol aladiuly Lell (5 ) Sl a5l 2 g3 o Maly CilS Lia Aileall
ULl Jalss aa 33 62 gadl HISTOGRAM gJ\)Sﬂ\

A
Population
0
1

Data Analysis

Analysis Tools

K

Descriptive Statistics
Exponential Smoothing
F-Test Two-Sample for Variances

Moving Average
Random Mumber Generation
Rank and Percentile

Fourier .ﬁ.nalisis

1

Cancel

Help

L

Regression
Sampling j
Jasy sxl i
B C D E F G
Sample | l
1
W) Histogram
0 Input
OK
0 Input Range: |5E=51:58561 E -
C |
1 Bin Range: |5.-5.51: SAS3 E —
0
1 v Labels E
1 Output options
0 {* Qutput Range: |5‘:51 E
0 " Mew Worksheet Ply: |
0 ™ Mew Workbook
0
1 [ Pareto (sorted histogram)
[ Cumulative Percentage
0 :
1
4
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Papulation Frequency
0 29
1 31

Histogram

(%)
%]
1

L%}
—
]

Ll
—
]

P2
1=}

Frequency

2
=]
1

]
p]

0 1

Population
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t-Test: Paired Two Sample for & e (el o gall s
Means

Adling riale (A QO 7 Gla py e Al i)

A B
1 X Y
2 62 a3
3 82 75
4 77 65
] a7 55
5] 62 67
7 a0 85
8 62 79

0.05 4 5i2a

Data Analysis

Analysis Tools =
Histogram ﬂ
Maving Average Cancel

Random Mumber Generation
Rark and Percentile
Regression

Sampling

Help

Ju

t-Test: Paired Two Sample for Means

t-Test: Two-Sample Assuming Equal Variances
t-Test: Two-Sample Assuming Unequal Variances
z-Test: Two Sample for Means

Gbilall Jaas
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t-Test: Paired Two Sample for Means

Input
Variable 1 Range: |sas1:sags S
Variable 2 Range: |5351:5553 E Cancel
Hypothesized Mean Difference:; 0 ﬁ
v Labels
Alpha: [0.05
Output options
{* Qutput Range: |5»C51 E
" Mew Worksheet Ply: |
" Mew Workbook
G_‘Mﬂ\j
C D E
t-Test: Paired Two Sample for Means
X Y
Mean 7314285714 68.42857143
Variance 160.8095238 1436190476
Observations 7 7
Pearson Correlation 0902112013
Hypothesized Mean Difference 0
df 6
t Stat 2268233209
P(T==t) one-tail 0.031911178
t Critical one-tail 1943180905
P(T==t) two-tail 0.063822356
t Critical two-tail 2 446913641
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t-Test: Two-Sample il s sl Ul y8) Ao opival £ las)

Assuming Equal Variances

Gobaad) JEall LAY g 53 g

Data Analysis

Analysis Tools
Histogram j

Mowing Average Cancel
Random Mumber Generation

Rank and Percentile

Fegression Help
Sampling

t-Test: Paired Two Sample for Means

t-Test: Two-5ample Assuming Equal Variances
t-Test: Two-Sample Assuming Unequal Variances
z-Test: Two Sample for Means &7

i slhall bl Jas

t-Test: Two-S5ample Assuming Equal Variances

Imput
Variable 1 Range: |5.-5.51:5.b.58 E

Variable 2 Range: |sBs1:3858 =] Cancel
. ) Help
Hypothesized Mean Difference: Ini

v Labels

Alpha: 0,05
Qutput options

{* Qutput Range: |5CSI| E
" Mew Worksheet Bly: |

" Mew Workbook
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C
t-Test: Two-Sample Assuming Equal Variances

T

X

Y

Mean

ariance
Observations
Pooled Variance
Hypothesized Mean Difference
df

t Stat

P(T==t) one-tail

t Critical one-tail
P(T==t) two-tail

t Critical two-tail

73.14285714 68.42857143
160.8095238 143.6190476

7
102.2142857
0

12
0.714862005
0.244184537
1.782286745
0.486369074
2178612792

7
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t-Test: Two-Sample il ssbusi axe (al y8) e ainal t L0

Assuming Unequal Variances

Gobaad) JEall LAY g 583 i g

Data Analysis

Analysis Tools
Histogram j

Moving Average Cancel
Random Mumber Generation

Rank and Percentile

Regression Help

Sampling
t-Test: Paired Two Sample for Means

t-Test: Two-5ample Assuming Equal Variances

t-Test: Two-Sample Assuming Unegual Variances
z-Test: Two Sample for Means =

fslaall il Jas

t-Test: Two-Sample Assuming Unegual Variances

Input

Variable 1 Range: |5.-5.51: SASH E
Variable 2 Range: |sB51:¢B53 EY ﬂ

Hypothesized Mean Difference: a ﬁ

[v Labels
Alpha: |0.05

Qutput options
* Qutput Range: |51251 y
" Mew Worksheet Ply: |
" New Workbook

GansE)
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C
t-Test: Two-Sample Assuming Unequal Variances

X

Y

Mean

Variance

Observations

Hypothesized Mean Difference
df

t Stat

P(T==t) one-tail

t Critical one-tail

P(T==t) two-tail

t Crifical two-tail

73.14285714 68.42857143
160.8095238 143.6190476

-
0

12
0.714862005
0.244184537
1.782286745
0488369074
2176812792

7
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z-Test: Two-Sample for Means ¢xiva! Slas gidll 7 lid)

Gl JEal e SLARY) 138 (ja jatesd Cogu

Data Analysis

Analysis Tools

0K
Histogram ﬂ -
Maving Average Cancel
Random Mumber Generation
Rank and Percentile
Regreszsion Help
Sampling

t-Test: Paired Two Sample for Means
t-Test: Two-Sample Assuming Equal Variances
t-Test: Two-Sample Assuming Unequal Variances

z-Test: Two Sample for Means

o slaall il Jas

Z-Test: Two Sample for Means

Input
Variable 1 Range: | SAS1:SASE

Variable 2 Range: | SES1:2RLA E Cancel

Hypothesized Mean Difference: ||:|

Variable 1 Variance (known): | 161

Varigble 2 Variance (known): | 145

v Labels

Alpha: [0.05

Dutput options

{* Qutput Range: |5':51| E
" Mew Worksheet Ply: |
" Mew Workbook

Full osS
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C D E
Z-Test: Two Sample for Means

X Y
Mean 7314285714 6842857143
Known Variance 161 145
Observations f 7
Hypothesized Mean Difference 0
z 0.713024096
P(Z==z7) one-tail 0.237915349
Z Critical one-tail 1.644853476
P(Z==z7) two-tail 0.475830698
z Critical two-tail 1.959062787

el Ol LERY) o A E) Cllall @ i
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Minitab 4sbasy) 4a3al

= Minitab - Untitled
| Ble Edt Data Calc Stat Graph Edtor Tooks Window Help

|Halizglo=|Elt 14028 EREOEE N EEE|E|
| £ | B2 | 2]
I ZE |y s+ p2l Clx|alls TooN -« HH|

| L2 8 |2 | 9292 9202|9292 | er | A3 1

| B Session

3/1/2013 5:20:00 PM

Welcome to Minitab, preas Fl1 for help.

MTB >

£ >

+ C1.T Cc2 c3 Cc4 C5 C6 Cci Cc8 C9 c10 C1~
make price mpg rep/d | weight length | foreign E
1 |AMC 4099 22 3 2930 186 0
2 |AMC 4749 17 3 3350 173 0
3 |AMC 3799 22 3 2640 168 0
4 |Audi 9690 17 5 2830 189 1
5 |Audi 6295 23 3 2070 174 1
6 BMW 9735 25 4 2650 1T 1
7 |Buick 4816 20 3 3250 196 0
8 |Buick 7827 15 4 4080 222 0
9 |Buick 5788 18 3 3670 218 0
10 |Buick 4453 26 3 2230 170 0
11 |Buick 5189 20 3 3280 200 0
12 |Buick 10372 16 3 3880 207 0
13 |Buick 4082 19 3 3400 200 0
14 |Cad. 11385 14 3 4330 221 0
15 |Cad. 14500 14 2 3900 204 0 |
£ ] a
Current Worksheet: Worksheet 1 [Editable | .
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= Minitab - Untitled

| e | g (Y
eﬁﬁ)&ﬂ\'&dﬂ\.ﬂ\.\)\:ﬁ;}wﬁmMTB> J)&A\JQM)@.L.\‘JS]JM\UA

File Edit Data Calc Stat Graph | Editor Tools Window Help

J
Jﬁn|§|éﬂé|ﬂﬁ|lﬂ'ﬂtﬂummand =
J 7 | g Z 1 [ﬁ@i | y ﬁ | 7 1 Previous Command Alt+F2
* | Td TE M
J I LI | h |T Enable Commands
eI e
- #4 Find... Cirl+F
Bl Session A gepoce. o

31112013 5:20:00 p___ 7Y ot \

Welcome to Minitaebk, presa Fl1 for help.

MIB >

Al gy el aas

Bl Session

of1/2013 5:33:44 PM

Welcome to Minitab, press Fl for help.

MIB > 3et cl
DATR> 1
DATRE> 2
DATR=> 3
DATZ> end
MIE > |

nnnnn

229
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2M1/2013 5:33:44 PM

Welcome to Minitak, press Fl for help.

MIB > 3et cl
DATR> 1

DATR> 2

DATR> 3

DATLZ> end
MIE > a3et cZ
DATRE> 1 2 3
DATL> end
MTE > |

ale (pe by JA)
MTB > WOpen "K:\Statistical Packages\minitab\cars_ MTW".
Retrieving worksheet from file: “K:\Statistical
Packages\minitab\cars.MTW"
Worksheet was saved on Fri Mar 01 2013
Results for: cars.MTW
MTB > info
Information on the Worksheet
Column Count Name
T C1 26 make
c2 26 price
C3 26 mpg
c4 26 rep78
C5 26 weight
C6 26 length
Cc7 26 foreign
bl delila
MTB > print cl-c7
Data Display
Row make price mpg rep78 weight Ilength foreign
1 AMC 4099 22 3 2930 186 0
2 AMC 4749 17 3 3350 173 0
3 AMC 3799 22 3 2640 168 0

230



MTB >

Audi
Audi
BMW
Buick
Buick
Buick
Buick
Buick
Buick
Buick
Cad.
Cad.
Cad.
Chev.
Chev.
Chev.
Chev.
Chev.
Chev.
Datsun
Datsun
Datsun
Datsun

9690
6295
9735
4816
7827
5788
4453
5189
10372
4082
11385
14500
15906
3299
5705
4504
5104
3667
3955
6229
4589
5079
8129

17
23
25
20
15
18
26
20
16
19
14
14
21
29
16
22
22
24
19
23
35
24
21

MTB > Describe "price”

SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>
SUBC>

Mean;

SEMean;

StDeviation;

Variance;

CVariation;

QOne;

Median;
QThree;
1QRange;

Mode;

TRMean;

Sums;

Minimum;
Maximum;
Range;

SSQ;

Skewness;
Kurtosis;

MSSD;
N;

NMissing;
Count;

CumN;

Percent;

CumPercent;

GHist;
GNHist;
GBoxplot.

mpg

2830
2070
2650
3250
4080
3670
2230
3280
3880
3400
4330
3900
4290
2110
3690
3180
3220
2750
3430
2370
2020
2280
2750

APPROOPRPONNOOAOVWONWOWWWWWWRARWRAWO

189
174
177
196
222
218
170
200
207
200
221
204
204
163
212
193
200
179
197
170
165
170
184

PRPRPPRPOOOO0OO0OO0OO0O0000000O0O0ORRER

st sl lanyl

"rep78" "weight™ “length” "foreign”;
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Descriptive Statistics: price, mpg, rep78, weight, length, foreign

Variable
price
mpg
rep78
weight
length
foreign

Variable
price
mpg
rep78
weight
length
foreign

Variable
price
mpg
rep78
weight
length
foreign

Variable
price
mpg
rep78
weight
length
foreign

Total
Count
26
26
26
26
26
26

Varianc
1136444
22.63
0.60
48313
330.1
0.204

Q3
8519
23.250
4_.000
3675
204.00
1.0000

MSSD
8333059
19.220
0.420
350888
243.72
0.0600

N N*
26
26
26
26
26
26

cNeoNoNoNoNe)

e CoefV
9 50.
4 22.
5 23.
5 22.
5 9.
6 168.

Maximum
15906
35.000
5.000
4330
222.00
1.0000

ar
68
74
78
43
56
01

26
26
26
26
26
26

172
544 .
85.
80
4942
7.0

Range
12607
21.000
3.000
2310
59.00

CumN Percent CumPct Mean SE
100 100 6652
100 100 20.923
100 100 3.269
100 100 3099
100 100 190.08
100 100 0.2692 0
Sum Sum of Squares Mini
945 1434494797 3
000 11948.000 14.
000 293.000 2.
580 261814400 2
.00 947614 .00 163
000 7.0000 0.0
N for
I0R Mode Mode
4155 * 0
6.250 22 4
1.000 3 15
1103 2750 2
31.75 170, 200 3
1.0000 0 19

1.0000

232

StDev
3371
4.758
0.778
695
18.17
0.4523

Median
5147
21.000
3.000
3200
191.00
0.0000

1.53
1.79
0.43
-0.97
-1.14

Mean TrMean
661 6406
0.933 20.625
0.152 3.250
136 3093
3.56 189.88
.0887 0.2500
mum Q1
299 4365
000 17.000
000 3.000
020 2573
.00 172.25
000 0.0000
Skewness Kurtosis
1.47
0.94
0.58
0.10
0.18
1.11

-0.85



Histogram of price

Frequency

Histogram of price

124

10+

I
4000

I
6000

I I
8000 10000
price

I
12000

I
14000

I
16000
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Histogram of mpg

Histogram of mpg

Frequency

15 20 25
mpg

Histogram of rep78

Histogram of rep78

164

14-

12

10+

Frequency
oo
|

rep78
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Histogram of weight

Histogram of weight

Frequency

T T T T T
2000 2500 3000 3500 4000
weight

Histogram of length

Histogram of length

Frequency

T T T T T T T
160 170 180 190 200 210 220
length
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Histogram of foreign

Histogram of foreign
204
15+
>
(@]
&
S 104
O
O
T
5_
O T T
0 1
foreign

Histogram (with Normal Curve) of price

Histogram (with Normal Curve) of price

price

124 Mean 6652
StDev 3371
N 26
104
8_
>
(&)
3
% 6 /‘~
c
4_
2_
O T T T T T
0 4000 8000 12000 16000
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Histogram (with Normal Curve) of mpg

Histogram (with Normal Curve) of mpg

rep78

6 Mean 20.92
StDev 4.758
N 26
5_ /_\
> 4]
(6]
c
=
o 31
O
T
2_
11 \
O T T T T T T
10 15 20 25 30 35
mpg
Histogram (with Normal Curve) of rep78
Histogram (with Normal Curve) of rep78
16 Mean  3.269
StDev  0.7776
14- N 26
12+
> 10
(6]
c
S 8-
O
o
LL 6
4+ \
2_
P \
O T T T T
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Histogram (with Normal Curve) of weight

Histogram (with Normal Curve) of weight
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Histogram (with Normal Curve) of foreign

Frequency

Histogram (with Normal Curve) of foreign

25 Mean  0.2692
StDev  0.4523
N 2%
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Boxplot of mpg

Boxplot of mpg
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Boxplot of weight

Boxplot of weight
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Boxplot of foreign

Boxplot of foreign

1.0

0.8+

0.6+

foreign

0.4+

0.2+

0.0+

MTB >
gibany) il laay)

MTB > Onet “price® "mpg" “weight® "length”.

One-Sample T: price, mpg, weight, length

Variable N Mean StDev SE Mean 95% CI
price 26 6652 3371 661 ( 5290, 8013)
mpg 26 20.923 4.758 0.933 (19.001, 22.845)
weight 26 3099 695 136 ( 2818, 3380)
length 26 190.08 18.17 3.56 (182.74, 197.42)
MTB >

MTB > TwoT “price® “foreign®.
Two-Sample T-Test and ClI: price, foreign
Two-sample T for price

foreign N Mean StDev SE Mean

0 19 6484 3768 865
1 7 7107 2102 794

Difference = mu (0) - mu (1)
Estimate for difference: -622
95% Cl1 for difference: (-3080, 1835)
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T-Test of difference

DF = 19

MTB >

0 (vs not =): T-Value

-0.53

MTB > Regress "price" 3 "mpg" “"weight" "length”;

SUBC> GFourpack;
SUBC> RType 1;
SUBC> Constant;
SUBC> Brief 2.

Regression Analysis: price versus mpg, weight, length

The regression equation is
price = 6798 - 5 mpg + 4.35 weight - 71.1 length

Coef
6798
-5.4
4.353
-71.15

Predictor
Constant
mpg
weight
length

S = 2930.00 R-Sq

Analysis of Varian

DF

3
22
25

Source
Regression
Residual Error
Total

Source
mpg

weight
length

DF Seq
1 546200
1 333294
1 72939

Unusual Observatio
Obs
2
16
24

price
4749
15906
4589

mpg
17.0
21.0
35.0

SE Coef
13173
211.3
2.194
77.19

T
0.52
-0.03
1.98
-0.92

= 33.5%

ce

SS
95243488
188867731
284111219

SS
28
92
68

ns

Fit
8980
10844
3662

2022
2024
2028

SE Fit Residual

P
0.611
0.980
0.060
0.367

R-Sq(adj) = 24.5%

MS F P

31747829 3.70 0.027
8584897

St Resid
-2.00 X
2.39RX
0.44 X

-4231
5062
927

P-Value 0.602

eyl s

R denotes an observation with a large standardized residual.
X denotes an observation whose X value gives it large leverage.
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Residual Plots for price

Residual Plots for price
Normal Probability Plot Versus Fits
99
50001 L4 )
901 ®
= = 25001 ® °
® 5 ° ® e ¢
o 50 g 0 o®
& & ° o . °
101 -250011 (] ] 0.
[ ]
[}
1 ! ! ! ! ! -5000+ . . .
-5000 -2500 0 2500 5000 4000 6000 8000 10000
Residual Fitted Value
Histogram Versus Order
84
50001
3 6] = 25001 M r\/
=)
2 4 2 N
Q )
: § N
2-(—}__ Qwo\vl
fo) I _ _ _ _ 1000
-4000  -2000 0 2000 4000 2 4 6 8 10 12 14 16 18 20 22 24 26
Residual Observation Order
MTB >

cptal) Jalss
MTB > Oneway "price" "foreign”;
SUBC> GFourpack.

One-way ANOVA: price versus foreign

Source DF SS MS F P
foreign 1 1981693 1981693 0.17 0.685
Error 24 282129526 11755397

Total 25 284111219

S = 3429 R-Sq = 0.70% R-Sq(adj) = 0.00%

Individual 95% Cls For Mean Based on Pooled StDev

Level N Mean StDev R TR o o
0 19 6484 3768 (-——--—-———-- K e )}
1 7 7107 2102 (- K )
Fom e Fom Fom e Fom
4500 6000 7500 9000

Pooled StDev = 3429

Residual Plots for price
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Residual Plots for price
Normal Probability Plot Versus Fits
Q0
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MTB >

Correlations: price, mpg, weight, length
price mpg weight

mpg -0.438
0.025

weight 0.556 -0.808
0.003 0.000

length 0.436 -0.768 0.907
0.026 0.000 0.000

Cell Contents: Pearson correlation
P-Value

MTB >
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MTB > Matrixplot “price® "mpg" "rep78 “weight" "length® "foreign-;
SUBC>  Symbol.

Matrix Plot of price, mpg, rep78, weight, length, foreign

Matrix Plot of price, mpg, rep78, weight, length, foreign

1|6 24 32 ZOPO 3090 40|00 OAIO 0.|5 1i0

o © o © ° :| [] [ 15000
® ¢ ° o °8
price .~ ) L4 ‘ ® ... olo 10000
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MTB >
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SAS

DATA height;
INPUT X Q@;
DATALINES;
56 70 53 71 73 50 46 54 44
48 61 61 48 53 62 57 61 73
59 49 52 65 55 78 80 72 52
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71 56 70 62 51 67 59 53 55
46 70 54 60 63 65 60 56 64
56 72 66 63 67 34 72 60 62
44 62 56 67 43 47 47 55 73
48 67 72 46 58 68 49 35 71
74 65 45 57 48 71 69 69 44
57 43 68 58 49 57 75 55 66
59 75 74 51 48 62 52 50 63
73

run;

proc print data = height;
run;

proc means data= height n mean stddev clm alpha=0.05;
run;

ks A

The SAS System 10:20 Thursday,
February 28, 2013 1

Obs X
1 56
2 70
3 53
4 71
5 73
6 50
7 46
8 54
9 44

10 48
11 61
12 61
13 48
14 53
15 62
16 57
17 61
18 73
19 59
20 49
21 52
22 65
23 55
24 78
25 80
26 72
27 52
28 71
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February 28, 2013

2

258

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

The SAS System

Obs

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

56
70
62
51
67
59
53
55
46
70
54
60
63
65
60
56
64
56
72
66
63
67
34
72

60
62
44
62
56
67
43
47
47
55
73
48
67
72
46
58
68
49
35
71
74
65
45
57
48

10:20 Thursday,



78 71

79 69
80 69
81 44
82 57
83 43
84 68
85 58
86 49
87 57
88 75
89 55
90 66
91 59
92 75
93 74
94 51
95 48
96 62
97 52
98 50
99 63
100 73
The SAS System 10:20 Thursday,

February 28, 2013 3
The MEANS Procedure
Analysis Variable : x
Lower 95%
Upper 95%

N Mean Std Dev CL for Mean
Mean

FELFFFFFFE S FSFFFFF S S FFFFF S FFFFF S FFFF S FFFFFFSFSS
100 59.2200000 10.1110800 57.2137424
61.2262576

FEEFFFFFFSESFFFFFFFS S FFFFFSESSSFFFFFFSSSFSFFFFFSSSFSFFFFFFSFSFS
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R
> height = read.table(clipboard
> height

height

56

2 70
99 63
100 73

]
i

length(height)
a = mean(height)
b = sd(height)

Ift = a - err
rt = a + err
Ift
height
57.21374
> rt
height
61.22626
> t.test(height)

One Sample t-test

data: height

",sep="" "",header=TRUE)

>
>
>
> err = qt(0.975, df = n-1)*b/sqrt(n)
>
>
>

t = 58.5694, df = 99, p-value < 2.2e-16
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alternative hypothesis: true mean is not equal to O
95 percent confidence interval:
57.21374 61.22626
sample estimates:
mean of X
59.22
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SPSS
DATA LIST LIST

/ height.
BEGIN DATA
56 70 53 71 73 50 46 54 44 48 61 61 48 53 62 57 61
73 59 49 52 65 55 78 80 72 52 71 56 70 62 51 67 59
53 55 46 70 54 60 63 65 60 56 64 56 72 66 63 67 34
72 60 62 44 62 56 67 43 47 47 55 73 48 67 72 46 58
68 49 35 71 74 65 45 57 48 71 69 69 44 57 43 68 58
49 57 75 55 66 59 75 74 51 48 62 52 50 63 73
END DATA.
LIST.
DESCRIPTIVES

/VAR=height.

s A

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation

height 100 34.00 80.00 59.2200 10.11108
Valid N (listwise) 100
EXAMINE

/VARIABLES=height.

Descriptives
Statistic Std. Error

height Mean 59.2200 1.01111

95% Confidence Interval for Mean Lower Bound 57.2137
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5% Trimmed Mean
Median

Variance

Std. Deviation
Minimum
Maximum

Range
Interquartile Range
Skewness

Kurtosis

Upper Bound

61.2263
59.3444
59.0000
102.234
10.11108
34.00
80.00
46.00
16.50
-.126
-.701

.241
AT78
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Minitab

MTB > set cl

DATA> 56 70 53 71 73 50 46 54 44
DATA> 48 61 61 48 53 62 57 61 73
DATA> 59 49 52 65 55 78 80 72 52
DATA> 71 56 70 62 51 67 59 53 55
DATA> 46 70 54 60 63 65 60 56 64
DATA> 56 72 66 63 67 34 72 60 62
DATA> 44 62 56 67 43 47 47 55 73
DATA> 48 67 72 46 58 68 49 35 71
DATA> 74 65 45 57 48 71 69 69 44
DATA> 57 43 68 58 49 57 75 55 66
DATA> 59 75 74 51 48 62 52 50 63
DATA> 73

DATA> end

MTB > Describe "height”;

SUBC> Mean;

SUBC> SEMean;

SUBC> StDeviation;

SUBC> Variance;

SUBC> Cvariation;

SUBC> QOne;

SUBC> Median;

SUBC> QThree;

SUBC> 1QRange;

SUBC> Mode;

SUBC> TRMean;

SUBC> sSums;

SUBC> Minimum;

SUBC> Maximum;

SUBC> Range;

SUBC> SSQ;

SUBC> Skewness;

SUBC> Kurtosis;

SUBC> MSSD;

SUBC> N;

SUBC> NMissing;

SUBC> Count;

SUBC> CumN;

SUBC> Percent;

SUBC> CumPercent.
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il Al

Descriptive Statistics: height

Total
Variable Count N N* CumN Percent CumPct Mean SE Mean TrMean StDev
height 100 100 0 100 100 100 59.22 1.01 59.34 10.11
Sum of
Variable Variance CoefVvar Sum Squares Minimum Q1 Median Q3
height 102.23 17.07 5922.00 360822.00 34.00 51.25 59.00 67.75
N for
Variable Maximum Range I0R Mode Mode Skewness Kurtosis MSSD
height 80.00 46.00 16.50 48, 56, 62 5 -0.13 -0.70 101.66

MTB >
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Excel

height

Mean

Standard Error
Median

Mode

Standard Deviation
Sample Variance
Kurtosis
Skewness
Range

Minimum
Maximum

Sum

Count
Largest(75)
Smallest(25)

59.22
1.011108003
59

56
10.11108003
102.2339394
-0.701168047
-0.126404815
46

34

80

5922

100

52

51

Confidence Level(95.0%) 2.006257588
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sy gl
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=1 A Clapn ey LAY da all dadll o4 7 G
:Jba
SAS:

DATA bodyfat;
INPUT gender $ fatpct 00;
DATALINES;

m13.3 £ 22 m 19 f

21.7 m 22 £ 23.2 m

F23ml16ml12 m 2

f 12 m 18 f
8m?21 £30 m 12

N 00

RUN;
PROC PRINT DATA = bodyfat;
RUN;
ods select equality;
proc ttest data=bodyfat;
class gender;
var fatpct;
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run;
ods select conflimits;
proc ttest data=bodyfat alpha=0.10;
class gender;
var fatpct;
run;

1Sl Al

The SAS System 18:25 Thursday,
February 27, 2013 1

Obs gender fatpct

1 m 13.3
2 f 22.0
3 m 19.0
4 f 26.0
5 m 20.0
6 f 16.0
7 m 8.0
8 f 12.0
9 m 18.0
10 f 21.7
11 m 22.0
12 f 23.2
13 m 20.0
14 f 21.0
15 m 31.0
16 f 28.0
17 m 21.0
18 f 30.0
19 m 12.0
20 f 23.0
21 m 16.0
22 m 12.0
23 m 24.0
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February 27, 2013

Variable

fatpct

Method

Folded F

2

The SAS System

The TTEST Procedure
Equality of Variances
Num DF Den DF F Value Pr > F

12 9 1.29 0.7182
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R
> male = ¢(13.3,19,20,8,18,22,20,31,21,12,16,12,24)
> female = c(22,26,16,12,21.7,23.2,21,28,30,23)

> t.test(male, female)

Welch Two Sample t-test

data: male and female
t = -1.7336, df = 20.539, p-value = 0.09798
alternative hypothesis: true difference iIn means is not
equal to O
95 percent confidence interval:
-9.0538774 0.8277235
sample estimates:
mean of x mean of y
18.17692 22.29000
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SPSS

DATA LIST LIST
/ gender (Al) fatpct.
BEGIN DATA
"m" 13.3
22

" 19

26

" 20

16

" 8

12

18
21.7
22
23.2
20
21

' 31

' 28
21

' 30
12

' 23

" 16
12

" 24

END DATA.

S S S = S = = = S = S = S = S = = = =S = =

LIST.
T-TEST
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/GROUPS=gender ("'m" ")

/VARIABLES=fTatpct.

Gl A

T-Test
Group Statistics
gender N Mean Std. Deviation | Std. Error Mean
fatpct m 13 18.1769 6.03243 1.67310
f 10 22.2900 5.31966 1.68222
Independent Samples Test
Levene's Test
for Equality of
Variances t-test for Equality of Means
Std. 95% Confidence
Sig. Mean Error Interval of the
(2- Differenc | Differenc Difference
F Sig. df tailed) e e Lower | Upper
fatpc Equal .293 .594 - 21 103 | -4.11308 | 2.41345 -] .90597
t variances 1.70 9.1321
assumed 4 2
Equal -120.539 .098| -4.11308 | 2.37258 -| .82772
variances not 1.73 9.0538
assumed 4 8
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Minitab

MTB >
DATA>
DATA>
MTB >
DATA>
DATA>
MTB >

set cl
13.3,19,20,8,18,22,20,31,21,12,16,12,24
end

set c2
22,26,16,12,21.7,23.2,21,28,30,23

end

TwoSample "male® “female-®.

Two-Sample T-Test and CI: male, female

Two-sample T for male vs female

male

female

N Mean StDev SE Mean
13 18.18 6.03 1.7
10 22.29 5.32 1.7

Difference = mu (male) - mu (female)
Estimate for difference: -4_.11
95% ClI for difference: (-9.06, 0.84)

T-Test of difference = 0 (vs not =): T-Value = -1.73

0.098

MTB >

DF = 20
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Excel

Sl A
t-Test: Two-Sample Assuming Unequal
m f Variances
13.3 22

19 26 m f

20 16 Mean 18.17692308 22.29
28.2987777

8 12 Variance 36.39025641 8

18 21.7 Observations 13 10

22 23.2 Hypothesized Mean Difference 0

20 21 df 21

31 28 t Stat 1.733589466

21 30 P(T<=t) one-tail 0.048825134

12 23 t Critical one-tail 1.720742871

16 P(T<=t) two-tail 0.097650268

12 t Critical two-tail 2.079613837

24

:Chi Square Tests 'S aa ya &) L33

:Goodness of Fit Test 48aall cyua ) LA

66 L 5 dadall adiie (A agiaV¥ 5 i Jila 100 (e die LIS W) o yial
e O8Ol Lkl G giall 3 SUY g 5 e ik 34 5 ) Sl ¢ 5 (e Dliha
Alia f of ddaall 5 Ailaall vile CODEAY 138 Jgb b shusia LY 220 5 ) <3

RPIPNEN RPRPRECEE DN
Jika 100 (e e (8 sl 111 (o Y ol S0 dae das (o)) & Ll 58 1))
lany) S5 13 aas Sy 50 by sae 550 HsSAll e & oS of ad 50
2 2
2_(01_E1) (02_E2)
Xo = +
El Ez
Al ol Eo5 (G812 5 S31)i=1,2 g5l (e alial 2l O dus
Galadl Jial
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, (66-50)" (34-50)

Xo =

50

=10.24
dall 4y jiiall dpi Hall Cnd ] 4 s s an S 1S 2 58 1agd Alasl o2a
A ) &y jaall dpia @l b ) e JX5 a5 p-value = 0.00137 L a3l
il o &Ly aad KA aae

=5.12+5.12

(Ul 93 e 60 A3 Yie 3 1B A ) e (A

Draw 1 2 3 4 5 6
Number 10 10 8 11 12 9
Observed
Number 10 10 10 10 10 10
Expected
Alan ) Cound 45 ) g3 3 8 3 ol & jieall duca jall sy
2
C (Oi B Ez’)

%=

i=1 i

&8 siall 2aal) E s5i=1,2,...,n g Al (e 2aliall 222l O, &

10-10) (10—10)° 9-10)
Z(?:( ) _|_( ) +...+u:1
10 10 10
=8 Y 1 p-value = 0.962566 4ad 325 6 - 1 =5 4 s Sla o Ll

Ay jinall A il
ésdmuu;;u\h\u\uajﬂwueJyéc&u:um&mu@dw
A o sy (sl 32 0255 A s Ll sy 305 3050 il

2 3 6 4 3 5 6 2 5 6
4 3 4 1 7 2 4 3 0] 2
) 3 5 0 5 4 4 3 3 8

N BN
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2 4 5 4 5 5 4 ) 4 2 5
3 11 7 5 4 4

Slball 1SS )8 S
value | 0 2 |3 4 5 7 8 9 10 [11
obs |2 8 |8 11 |11 4 1 0 0
exp |0.9[3.66|7.3[9.77 [9.77 [7.8[5.21[2.98 | 1.49 [0.66 | 0.26 | 0.1

E. :nxP(x):n

SEIEY @J}JM\ adla P(x):

E, =50xP(x=0)
E =50xP(x=1)= 501—!6_

E,=50xP(x=2)=50—e" =7.326256
2!

O 59 @258 e S bl ol 4 jiual) Az

ﬂx

x!

e’ x=012,..
lx
x!
40
= 5066_4 =0.915782
1
4 o =3.663129

2

Gt dad glal) aidll Count
(SIS 4 das siag

Bl ya

—;I. - & ™
e ’x:O,l’z,...)u\&M\ Qe 7 Cua
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2-0.9) (1-3.66) 1-0.1)
0.9 3.66

528 5 0.144159 & Adlaiay) dall (] - LAY dae) 3y s cila 2 11 Ll

A tall duia 8l 4l ) adel ) go a5 il

radail) G Hlad) e JU

=15.919

SAS

DATA GENE;

INPUT @1 COLOR $13. @15 NUMBER 3.;
DATALINES;

YELLOWSMOOTH 152

YELLOWWRINKLE 39

GREENSMOOTH 53

GREENWRINKLE 6

J

* HYPOTHESIZING A 9:3:3:1 RATIO;

PROC FREQ ORDER=DATA; WEIGHT NUMBER;

TITLE3 'GOODNESS OF FIT ANALYSIS';

TABLES COLOR / NOCUM CHISQ TESTP=(0.5625 ©.1875 0.1875
0.0625);

RUN;

The SAS System 16:06
Thursday, March 14, 2013 3

GOODNESS OF FIT ANALYSIS

The FREQ Procedure

Test
COLOR Frequency Percent Percent
FHFFFFFFFFFFFFFFFSFFFFFFFFFSFFFFFFSFFFFFFSFFFFFFSS
YELLOWSMOOTH 1 6.67 56.25
YELLOWWRINKLE 3 20.00 18.75
GREENSMOOTH 5 33.33 18.75
GREENWRINKLE 6 40.00 6.25

Chi-Square Test
for Specified Proportions

FHFfFFFFFFSFFFFFFFFFFFFFS
Chi-Square 35.6074
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DF 3
Pr > ChiSq <.0001

WARNING: 75% of the cells have expected counts less
than 5. Chi-Square may not be a valid test.

Sample Size = 15

SPSS

DATA LIST

/ ID 1-14 (A) ORDER 16 NUMBER 18-20.

BEGIN DATA

YELLOWSMOOTH 1 152

YELLOWWRINKLE 2 39

GREENSMOOTH 3 53

GREENWRINKLE 4 6

END DATA.

LIST.

WEIGHT BY ORDER.

NPAR TESTS
/CHISQUARE=number
/EXPECTED=0.5625 0.1875 0.1875 0.0625
/MISSING ANALYSIS.

R

> observed <- c¢(152,39,53,6)

> chisqg.test(observed, p=c(9,3,3,1)/16) -> results
> results

Chi-squared test for given probabilities

data: observed
X-squared = 8.9724, df = 3, p-value = 0.02966

> results$expected

[1] 140.625 46.875 46.875 15.625

> results$residuals

[1] 0.9592242 -1.1502174 0.8946135 -2.4349538

>
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Excel

A [ B [ C | D | E | F
1 |observed ratios expected chi chi-test = =CHITEST(A2:A5,C2:C3)
2152 9 =(B2/$BS$7)"SAS7 =(A2-C2)*(A2-C2)IC2
339 3 =(B3/$B$7)*5A%7 =(A3-C3)*(A3-C3)/C3
453 3 =(BA/$BST)"SAST =(A4-C4)"(A4-C4)ICA
506 1 =(B5/$B$7)"$AS7 =(A5-C5)*(A5-C5)IC5
_6 [sum chi-sq p-value
7 |=SUM(A2:A5) =SUM(B2:B5) =SUM(C2:C5) =SUM(D2:D5) =CHIDIST(D7,3)
8
A | B | c | D | E | F
1 |observed ratios expected chi chi-test = 0.029659504
2 | 152 9 140625 0920111111
3 39 3 46875 1.323
4] 23 3 46.875 0.800333333
5 6 1 15625 2929
6 |sum chi-sq p-value
e 250 16 250 8972444444 (0029659504
8
Minitab

MTB > name cl "‘observed"
MTB > set cl

DATA> 152 39 53 6

DATA> end

MTB > name c2 "ratios"
MTB > set c2

DATA> 9 3 3 1

DATA> end

MTB > TChiSquare;

SUBC> Observed "observed-;
SUBC> Counts "ratios”;
SUBC> GBar;

SUBC> GChiSQ;

SUBC> Pareto;

SUBC> RTable.

Chi-Square Goodness-of-Fit Test for Observed Counts in Variable: observed

Historical Test Contribution
Category Observed Counts Proportion Expected to Chi-Sq
1 152 9 0.5625 140.625 0.92011
2 39 3 0.1875 46.875 1.32300
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3
1

0.030

4 6

N DF Chi-Sqg P-Value
250 3 8.97244
MTB >

0.1875
0.0625

46.875
15.625

0.80033
5.92900

Contingency Tables ¢ 58Y) 5 (38 g3l JLI8) 5 claa )l Jglaa

(Independence and Association)

,@LPQQSSHJtEJ‘qu)zA J{5J¢;Hl&9 y;MA(JA‘:*is\lAtﬂ\uhULHM KJtL¥\€;¥)ju}
A8 5l gl A g ySIy) sl

Education Level

Book Type High Scool Bachelors Master
eBook 23 35 42
Paper Book 45 30 25

Alinial) i€l g g3 p ailall (5 slosa (e ABDle 2a 53 Y iy jhal) A il
Al J sl ) 585 ad giall adl] il

Education Level Row Totals
Book Type | High Scool |Bachelors | Master
eBook 23 35 42 100

(34.0) (32.5) (33.5)

(3.559) (0.192) (2.157)
Paper Book | 45 30 25 100

(34.0) (32.5) (33.5)
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(3.559) (0.192) (2.157)

Column 68 65 67 200
Totals

31 3 panll g sama X Alal) 4 285 31 ) o gana ) = ALl Ak el Aol
S ol () 4 g
O i (P RSl QUS55 5 aalatll (5 giuna) Aala) 428 gial) dadl)

100 X 68 /200 = 34.0
(o G (P S QLS 5 (oralas aalaill (5 glue) dala) Gad gial) dagal)

100 X 65 /200 = 32.5
O LAY Alan) Cuas 14

2
n.m (O —F.
2-350h)
i=l j=1 ij

elaill (5 fase) A Nick (O— £’ [E G52l 1l a1 (518 g 50 e o
OSHE =340 50 =23 23 (S S) QUS 55 98
= (s QS 5 (5530 adadll (5 glusa) a5 (S

(23-34.0)° /34.0=3.5588
chi-sq = 11.816 )2l 51S Clay e gan o 0 SN 1S a0 je &) 1S4
2e p 5smel) e ;s v=(n—1)x(m—1) Zoad Gla o s
chi-sq = il PiaY) Aadll p = (2-1)x(3-1) =2 usSas skl

A ytuall g jill (b 35 6l povalue = 0.003 2 2 4 a2 11.816
- Jla
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DATA DRNKRS;
INPUT CRM $ DRNKR COUNT;

DATALINES;
Arsn 1 50
Arsn © 43
Rp 1 88
Rp © 62
Vlnc 1 155
Vlnc © 110
Stlng 1 379
Stlng © 300
Chng 1 18
Chng © 14
Frd 1 63
144

Frd ©

J
PROC FREQ DATA=DRNKRS;

WEIGHT COUNT;

TABLES DRNKR*CRM/CHISQ;
TITLE 'Chi Square Analysis of a Contingency Table';

RUN;
Drug Arsn Rp Vlnc Stlng Cnng Frd
1 50 88 155 379 18 63
(%] 43 62 110 300 14 144
SPSS
DATA LIST/

CRM (A5) ORDER DRG COUNT .
BEGIN DATA.
Arsn 1 1 50
Arsn 1 0 43
Rp 2 1 88
Rp 2 0 62
Vinc 3 1 155

291




Vinc 3 0 110
Sting 4 1 379
Stling 4 0 300
Cnng 5 1 18
Cnng 5 0 14
Frd 6 1 63
Frd 6 0 144
END DATA.

EXECUTE.

LIST.

WEIGHT BY ORDER.
CROSSTABS

/TABLES= DRG BY COUNT
/STATISTICS=CHISQ.

Excel
A B | C | D
1 |observed
~2 |erm Arsn Rp Vinc
3an 50 o 155
40 43 62 110
5 |coltotals =SUM(B3:B4) =SUM(C3:C4) =SUM(D3:D4)
_ 6 |expected
T |erm Arsn Rp Vinc
8 1 =$H3"B35/5HF5 =$H3"CH5/5HF5 =$H3"D35/5HF5
90 =$H4"B35/5HF5 =5H4"CH5/5HF5 =$H4*"D35/5HF5
10 =SUM(B&:B9) =SUM(C8:C9) =SUM(D&:D9)
11 [chi =(B3-B8)*(B3-B6)yBE =(C3-C8)*(C3-C8YCE8 =(D3-D8)*(D3-D8)YDE
12 =(B4-B3)*(B4-B9yB9 =(C4-CI)*(C4-CI)/CI =(D4-D9)"(D4-DI)VD3I
13
14 |chi-sq =SUM(B11:G12)
15 |pvalue =CHIDIST(B14.5)
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E F | G | H |
Sting Cnng Frd row total
379 18 B3 =5UM(B3:G3)
300 14 144 =5UM(B4:G4)
=SUM(E3:E4) =SUM(F3:F4) =5UM(G3:G4) =SUM({H3:H4)
Sting Cnng Frd
=5HI"ES5/5HE5 =5H3"F55/5H35 =5H3I*"G35/5HES =5UM|(B8:G8)
=§H4 "E55/5HE5 =FH4"F35/5HE5 =hH4 "G5 EHGS =5UM(B9:G9)
=SUM(ES:E9) =SUM(F8:F3) =5UM(G8:G3) =5UM(HE:HI)
=(E3-E8)"(E3-E8)VES =(F3-F8)"(F3-F8)F8 =(G3-G8)*(G3-G8)/Ga
=(E4-E9)"(E4-E9VEY |=(F4-FA)*(F4-F9)VFI =(G4-GI)*(G4-GINGI
A B | ¢ [ D | E F | G H

1 |observed

2 |crm Arsn Rp Winc Sting Cnng Frd row total

3 1 A0 B8 155 379 18 63 753
4 43 62 110 300 14 144 673
5 |col totals 93 150 265 679 32 207 1426
6 |expected

7 |crm Arsn Rp Vinc Sting Cnng Frd

8 1) 49.10869565| 79.20757| 139.9334| 358.5463| 16.89762| 109.3065 7583
g 0 43.89130435| 70.79243| 125.0666| 320.4537| 15.10238| 97.69355 673
10 93 150 265 679 32 207 1426
11 |chi 0.016176839 0976002 1.622222 1.166808 0.071918 19.61721

12 0.018099791 1.09202 1.815057 1.305507 0.080468 21.94912

13

14 |chi-sq 49 73060762

15 |pvalue 1.67332E-09
Minitab
Data Display
Row crm order count

1 Arsn 1 50

2 Arsn 0 43

3 Rp 1 88

4 Rp 0 62

5 VInc 1 155

6 ViInc 0 110

7 Sting 1 379

8 Sting 0 300

9 Cnng 1 18

10 Cnng 0 14

11 Frd 1 63
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12 Frd 0 144

MTB >
MTB > ChiSquare “order® “count”.

Chi-Square Test: order, count

Expected counts are printed below observed counts
Chi-Square contributions are printed below expected
counts

order count Total
1 1 50 51

0.21 50.79

2.893 0.012

2 0 43 43
0.18 42.82
0.180 0.001

3 1 88 89
0.37 88.63
1.055 0.004

4 0 62 62
0.26 61.74

0.260 0.001

) 1 155 156
0.65 155.35
0.184 0.001

6 0 110 110
0.46 109.54
0.461 0.002

7 1 379 380
1.59 378.41
0.220 0.001

8 0] 300 300
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1.26 298.74
1.257 0.005

9 1 18 19
0.08 18.92
10.641 0.045

10 0 14 14
0.06 13.94
0.059 0.000

11 1 63 64
0.27 63.73
1.997 0.008

12 0 144 144
0.60 143.40

0.603 0.003
Total 6 1426 1432

Chi-Sq = 19.893, DF = 11
WARNING: 10 cells with expected counts less than 1.
Chi-Square approximation
probably invalid.
12 cells with expected counts less than 5.
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Y=pX+¢

136
144
145
169
176
195
211
224
231
256
281
312
347
377
423
477
553
613

p=(XX)" XY

100
110
134
139
138
182
220
271

DY) 3 gal (Gadad (g

Gl e
gl
82
e=| .
818
‘R aladial
1A ghaal) 48, yhally Y )

(k) 48 ) ) Hhail) A8Mall (e B s

R & Sl Jaa

X = matrix(c(1,1,1,2,2,2,1,1,1,2,2,2,2,1,1,1,1,1,
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91,105,109,130,146,155,160,180,200,215,240,275,320, 360,410,
460,510,575,11,13,17,19,23,29,36,41,59,82,100,110,134,139,
138,182,220,271) ,byrow=F, 18,3)

Y = matrix(c(136,144,145,169,176,195,211,224,231,256,281,
312,347,377,423,477,553,613) ,byrow=F,18,1)

XX = solve(t(X)%*%X)
XY = t(X)%*%Y
beta = XX%*%XY
options(digits=4)
beta

[.1]

[1,] 60.4599
[2,] 0.7563
[3,] 0.4135

60.4599
B=| 0.7563
0.4135

D) 3 gaill
¥, =60.4599+0.7563x, +0.4135x,, ,i =1,2,...,18

é\}\ﬂ Lf)\,ppd\ sl pasi

J(ﬁ)ﬁd\é@\dm)k::S j(:\q:.\zj\e;;) n=18 &ua

ey

E=y-y,i=12,.,18
Ladll ) yae 5l 31l o
e P,i=1,2,.,18 sl

Ye = beta[l1]*X[,1]+beta[2]*X[,2]+beta[3]*X[,3]
erro = Y-Ye

18
o amny 27 ellad¥) Clay o g s

i=1
sum(erro”2)
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[1] 1084
sl (g lmall Ul () S
n length(Y)
k =3
sigma2 = sum(erro”™2)/(n-k)
sigma = sqrt(sigma2)
sigma
[1] 8.503

15 4ps Gla,n 6 =8.503 sl o el Uadll 13
allaall ) aial (5 jlumall Unall
v(B)=6"(XX)"
var.beta = sigma2*XX
var .beta
[.1] [.2] [.3]
[1,] 67.6512 -0.665858 1.19755
[2,] -0.6659 0.007659 -0.01451
[3.]1 1.1976 -0.014508 0.02819

48 gaindll Hlad
diag(var.beta)
[1] 67.651189 0.007659 0.028188
allzall 4y jlixall cUad¥l
sgrt(diag(var.beta))
[1] 8.22503 0.08752 0.16789

5, = 60.4599+0.7563x, + 04135, .7 =1.2,...18

8.225) (0.088) 0.168)
+naaill Jales
Al doxy Jamall e R? sl Jalas

g
R2 <- 1-sum(erro”2)/sum((Y-mean(Y))"2)
R2
[1] 0.9969

dJLAn‘R5.¥l;ﬂ\dﬂbb0%A*ud
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n—1

2 _1_(1_ p2
R =1—-(1 R)n_k

R22 <- 1-(1-R2)*(18-1)/(18-3)
R22
[1] 0.9965

(UE|ETE R B IRVEY)
VS i) riall g kel ) uaiall (pn A8le llia Ja st G
H,: /Z,::O

182 =0
A ghias JU (A lgra g
H,:RB=r
URTEN
R O 1 O B i} 0
= , — ,r:
0 0 1 : 0
b
A 4 1 -1 R
(RB-r) [R(XX)"R| (RB-1)/q
F = -
&
i=1
n—k
2 L (g sbon g 4 juall dua 8l e 3 gil) 23e 220 8 g Cua
R = matrix(c(0,1,0,0,0,1),2,3,byrow=T)
r = matrix(c(0,0),2,byrow=T)
q=2

(t(R%*%beta-r)%*%solve (R%*%NXX%*%t(R))%*%(R%*%beta-
r)/q)/(sum(erro”2)/(n-k))
[.1]
[1,] 2450
qf(0.95,2,15)
[1] 3.682

A sheal) dpum il (2 5 Lild 2450 €[3.682,00) o s s
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:d_patidall 44y Jally Ll

Im plasiuly

summary(Im(Y~X[,2]+X[,31))
Call:
Im(formula = Y ~ X[, 2] + X[, 3])
Residuals:

MiIn 10 Median 30 Max
-13.22 -4.85 -1.60 4.58 15.83
Coefficients:

Estimate Std. Error t value Pr(c|t])

(Intercept) 60.4599 8.2250 7.35 2.4e-06 ***
X[, 2] 0.7563 0.0875 8.64 3.3e-07 ***

XL, 3] 0.4135 0.1679 2.46 0.026 *

Signif. codes: O “***” 0.001 “*** 0.01 “*” 0.05 “.” 0.1 ©
71

Residual standard error: 8.5 on 15 degrees of freedom
Multiple R-squared: 0.997, Adjusted R-squared: 0.997
F-statistic: 2.45e+03 on 2 and 15 DF, p-value: <2e-16

:SAS aladiuly

DATA multreg;
INPUT v x1 x2 ;
DATALINES;

136 91 11

144 105 13

145 109 17

169 130 19

176 146 23

195 155 29

211 160 36

224 180 41

231 200 59

256 215 82

281 240 100

312 275 110

347 320 134

377 360 139
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423 410 138
477 460 182
553 510 220
613 575 271

ODS RTF;
PROC REG DATA = multreg;
MODEL y = x1 x2;
RUN;
ODS RTF CLOSE;

Gl A
The SAS System 19:22 Thursday, February 25, 2013 1
The REG Procedure
Model: MODEL1
Dependent Variable: y
Number of Observations Read 18

Number of Observations Used 18

Analysis of Variance

Sum of Mean
Source DF Squares Square F
Value Pr > F
Model 2 354269 177134
2450.17 <.0001
Error 15 1084.41994 72.29466
Corrected Total 17 355353
Root MSE 8.50263 R-Square 0.9969
Dependent Mean 292.77778 Adj R-Sq 0.9965
Coeff Var 2.90412
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr
> |t
Intercept 1 60.45995 8.22503 7.35
<.0001
x1 1 0.75635 0.08752 8.64
<.0001
X2 1 0.41349 0.16789 2.46
0.0264
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354269

177134

2450.17

15 1084.4199
4

72.2946
6

17 355353

8.50263

29277777
8

2.90412
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60.45995

8.22503

0.75635

0.08752

8.64

<.0001

0.41349

0.16789

2.46

0.0264
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SPSS

DATA LIST LIST

/ y X1 x2.

BEGIN DATA

136
144
145
169
176
195
211
224
231
256
281
312
347
377
423
477
553
613
END D

LIST.

REGRESS 10N
/DEPENDENT vy
/METHOD = ENTER x1 x2.

91

105
109
130
146
155
160
180
200
215
240
275
320
360
410
460
510
575

ATA.

11
13
17
19
23
29
36
41
59
82
100
110
134
139
138
182
220
271

x1

X2
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136.00
144.00
145.00
169.00
176.00
195.00
211.00
224 .00
231.00
256.00
281.00
312.00
347.00
377.00
423.00
477 .00
553.00
613.00

91.00
105.00
109.00
130.00
146.00
155.00
160.00
180.00
200.00
215.00

11.00
13.00
17.00
19.00
23.00
29.00
36.00
41.00
59.00
82.00

240.00 100.00
275.00 110.00
320.00 134.00
360.00 139.00
410.00 138.00
460.00 182.00
510.00 220.00
575.00 271.00

Number of cases read:

REGRESSI0ON

/DEPENDENT vy
/METHOD = ENTER x1 x2.

18 Number of cases listed:

Variables Entered/Removed”

Variables Variables
Model Entered Removed Method
1 x2, x12 .| Enter
a. All requested variables entered.
b. Dependent Variable: y
Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate
1 .998% .997 .997 8.50263

a. Predictors: (Constant), x2, x1
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Variables Entered/Removed”®

Variables Variables
Model Entered Removed Method
1 x2, x12 Enter
ANOVA®
Model Sum of Squares df Mean Square F Sig.
1 Regression 354268.691 2 177134.346 2450.172 .000°
Residual 1084.420 15 72.295
Total 355353.111 17
a. Predictors: (Constant), x2, x1
b. Dependent Variable: y
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 60.460 8.225 7.351 .000
x1 .756 .088 779 8.642 .000
X2 413 .168 222 2.463 .026

a. Dependent Variable:
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Minitab

MTB > Regress "y" 2 "x1" "x2°;
SUBC> Constant;

SUBC> VIF;

SUBC> DW;

SUBC> Press;

SUBC> Pure;

SUBC> XLOF;

SUBC> Brief 2.

Regression Analysis: y versus x1, x2

The regression equation is
y = 60.5 + 0.756 x1 + 0.413 x2

Sl A

VIF

Predictor Coef SE Coef T P
Constant 60.460 8.225 7.35 0.000

x1 0.75635 0.08752 8.64 0.000 39.910
X2 0.4135 0.1679 2.46 0.026 39.910
S = 8.50263 R-Sq = 99.7% R-Sq(adj) = 99.7%
PRESS = 1578.36 R-Sq(pred) = 99.56%

Analysis of Variance

Source DF SS MS F
Regression 2 354269 177134 2450.17
Residual Error 15 1084 72

Total 17 355353

No replicates.
Cannot do pure error test.

Source DF Seq SS

x1 1 353830
X2 1 439
Unusual Observations
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Obs x1 y Fit SE Fit Residual St Resid
17 510 553.00 537.17 4.03 15.83 2.11R

R denotes an observation with a large standardized
residual.

Durbin-Watson statistic = 1.25226
No evidence of lack of fit (P >= 0.1).

MTB >
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Excel

SUMMARY OUTPUT

Regression Statistics

Multiple R 0.998473
R Square 0.996948331
Adjusted R Square  0.996541442
Standard Error 8.502626793
Observations 18
ANOVA
df SS MS

Regression 2 354268.6912 177134.3456
Residual 15 1084.419936 72.29466238
Total 17 355353.1111

Coefficients Standard Error t Stat
Intercept 60.45994709 8.225034304 7.350722788
x1 0.75634722 0.087517909 8.642199411
x2 0.413493537 0.167893881 2.462826727

F Significance F

2450.171835 1.36154E-19

P-value Lower 95%

Upper 95% Lower 95.0% Upper 95.0%

2.40303E-06 42.92870154 77.99119264 42.92870154 77.99119264
3.28542E-07 0.569807214 0.942887226 0.569807214 0.942887226
0.026368095 0.055636203 0.771350871 0.055636203 0.771350871
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Ao gitla A4

DATA CHILDREN;
INPUT WEIGHT HEIGHT AGE;
DATALINES;

64 57 8

71 59 10

53 49 6

67 62 11

55 51 8

58 50 8

77 55 10

57 48 9

56 42 10

51 42 6

76 61 12

68 57 9

ODS RTF;
proc means;
Title "Example l1a - PROC MEANS, simplest use-®;
run;
proc means maxdec=2;
var WEIGHT HEIGHT;
Title "Example 1b - PROC MEANS, limit decimals,
specify variables”;
run;
proc means maxdec=2 n mean stderr median;
var WEIGHT HEIGHT;
Title "Example 1c — PROC MEANS, specify statistics
to report”;
run;
ODS RTF CLOSE;

DATA FERTILIZER;
INPUT FEEDTYPE  WEIGHTGAIN;

DATALINES;
1 46.20
1 55.60
1 53.30
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44 .80
55.40
56.00
48 .90
51.30
52.40
54.60
52.20
64.30
55.00

rNINNNNNRPRRRE

ODS RTF;
PROC SORT DATA=FERTILIZER;
BY FEEDTYPE;
PROC  MEANS;
VAR WEIGHTGAIN;
BY FEEDTYPE;
TITLE "Summary  statistics by group®;
RUN;
PROC  MEANS;
VAR WEIGHTGAIN;
CLASS FEEDTYPE;
TITLE "Summary  statistics USING CLASS";
RUN;
ODS RTF  CLOSE;

DATA WEIGHT;
INPUT TREATMENT LOSS @Q@;

DATALINES;
21.013.01-1.011.510.513.51 -9
24536.023.527.527.026.025.5
11.53-2.53-0.531.03 .53781 .623
243917 22
ODS RTF;
PROC MEAN;
VAR LOSS;

TITLE "Find largest and smallest values”;
RUN;
ODS RTF CLOSE;
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DATA WEIGHT;

INPUT WBEFORE WAFTER;

* Calculate WLOSS i1n the DATA step *;
WLOSS=WAFTER-WBEFORE;

DATALINES;

200 190

175 154

188 176

198 193

197 198

310 240

245 204

202 178

ODS RTF;
PROC MEANS N MEAN T PRT;
VAR WLOSS;
TITLE “Paired t-test example using PROC MEANS®;
RUN;
ODS RTF CLOSE;

DATA WT;
INPUT WEIGHT;
DATALINES;
64

71

53

67

55

58

77

o7

56

51

76

68
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PROC MEANS NOPRINT DATA=WT;
VAR WEIGHT:
OUTPUT OUT=WTMEANS;
MEAN=WTMEAN STDDEV=WTSD;
RUN;;
DATA WTDIFF;
SET WT;
IF _N_=1 THEN SET WTMEANS;
DIFF=WE IGHT-WTMEAN;
Z=DIFF/WTSD; * CREATES STANDARDIZED SCORE (Z-
SCORE) ;
RUN;
ODS RTF;
PROC PRINT DATA= WTDIFF;
VAR WEIGHT DIFF Z;
RUN;;
ODS RTF CLOSE;

DATA auto ;
input MAKE $ PRICE MPG REP78 FOREIGN ;

DATALINES;

AMC 4099 22 3 0
AMC 4749 17 3 0O
AMC 3799 22 3 0
Audi 9690 17 5 1
Audi 6295 23 3 1
BMW 9735 25 4 1
Buick 4816 20 3 O
Buick 7827 15 4 O
Buick 5788 18 3 0O
Buick 4453 26 3 0O
Buick 5189 20 3 0O
Buick 10372 16 3 O
Buick 4082 19 3 O
Cad. 11385 14 3 O
Cad. 14500 14 2 O
Cad. 15906 21 3 0
Chev. 3299 29 3 0
Chev. 5705 16 4 O
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Chev. 4504 22
Chev. 5104 22
Chev. 3667 24
Chev. 3955 19
Datsun 6229 23
Datsun 4589 35
Datsun 5079 24
Datsun 8129 21
RUN:
PROC MEANS ;
RUN;
PROC
RUN;
PROC
RUN;
PROC

VAR price ;
RUN;

PROC MEANS DATA=auto;
CLASS foreign ;

VAR price ;

RUN;

PROC REG DATA=auto ;
MODEL price = mpg ;

RUN;
QUIT,

PROC FREQ DATA=auto;

RUN;

PROC FREQ DATA=auto PAGE;

ArDhOOPPWNNW

TABLES rep78 ;
TABLES price ;

PFRPRPRPPOOOO

MEANS DATA=auto;

MEANS DATA=auto N MEAN STD ;

MEANS DATA=auto;



RUN;

PROC FREQ DATA=auto PAGE;
TABLES rep78 / NOPERCENT ;
TABLES price ;

RUN;
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23 gall (521 ‘55 QL 50 Silaa Jiad il bt

51 95 70 74 73 90 71 74 90 67
91 72 83 89 50 80 72 84 85 69
62 82 87 76 91 76 87 75 78 79
71 96 81 88 64 82 73 57 86 70
80 81 75 85 74 90 83 66 77 91

student _scores =
c(67,90,74,71,90,73,74,70,95,51,69,85,84,72,
80,50,89,83,72,91,79,78,75,87,76,91,76,87,82
,62,70,86,57,73,82,64,88,81,96,71,91,77,66,8
3,90,74,85,75,81,80)

student_scores

mean(student_scores)

sd(student_scores)

library(mosaic)

tally(student_scores)

histogram(student _scores)

t.test(student _scores, alternative =
c(""two.sided"™),mu = 75,conf.level = 0.95)

> rm(list=Is(all=TRUE))
> student_scores =
c(67,90,74,71,90,73,74,70,95,51,69,85,84,72,80,50,89,83,72,
91,79,78,75,87,76,91,76,87,82,62,70,86,57,73,82,64,88,81,96
,71,91,77,66,83,90,74,85,75,81,80)
> student_scores

[1] 67 90 74 71 90 73 74 70 95 51 69 85 84 72 80 50 89 83
72 91 79 78 75 87 76
[26] 91 76 87 82 62 70 86 57 73 82 64 88 81 96 71 91 77 66
83 90 74 85 75 81 80
>
> mean(student_scores)
[1] 77.86
> sd(student_scores)
[1] 10.51337
> library(mosaic)
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> tally(student_scores)

50 51 57 62 64 66 67 69 70 71 72 73 74

1 1 1 1 1 1 1 1 2 2 2 2 3
75 76 77 78 79 80 81 82 83 84 85 86 87
2 2 1 1 1 2 2 2 2 1 2 1 2
88 89 90 91 95 96 Total

1 1 3 3 1 1 50

> histogram(student_scores)
> t.test(student_scores, alternative = c(""two.sided),mu =
75,conf_level = 0.95)

One Sample t-test

data: student scores
t = 1.9236, df = 49, p-value = 0.06023
alternative hypothesis: true mean is not equal to 75
95 percent confidence interval:
74.87213 80.84787
sample estimates:
mean of Xx
77.86

30 B

25 ~

20 B

Percent of Total
o
1
T

T T T T T T
50 60 70 80 90 100

student_scores
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Exam Data
Student Exam 1 Exam 2

1 93 98
2 88 74
3 89 67
4 88 92
5 67 83
6 89 90
7 83 74
8 94 97
9 89 96
10 55 81
11 88 83
12 91 94
13 85 89
14 70 78
15 90 96
16 90 93
17 94 81
18 67 81
19 87 93
20 91 83

data STAT328;

input student examl exam2 @Q@;

scorediff = exam2 - examl ;

label scorediff="Differences iIn Exam Scores-®;
datalines;

1 93 98 2 88 74 3 89 67 4 88 92 5 67 83 6 89 90

7 83 74 8 94 97 9 89 96 10 55 81 11 88 83 12 91 94
13 85 89 14 70 78 15 90 96 16 90 93 17 94 81

18 67 81 19 87 93 20 83 91

proc ttest data=chromat;

paired hp*std;

title "Paired Differences with PROC TTEST";
run;
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PROC UNIVARIATE DATA
VAR X;
RUN;

AGE;

PROC UNIVARIATE DATA
VAR X ;
RUN ;

AGE MUO= 30 ;

DATA AGE;
INPUT X y@@;
DATALINES;

22 21 40 46 23 22 31 33 24 25
38 42 26 25 51 47 23 21 25 24
31 35 29 27 38 33 25 25 46 37
42 24 32 39 30 27 27 25 24 23
23 21 36 35 36 27 24 24 18 20
55 53 68 52 50 55 62 60 26 27
24 23 19 16 24 21 35 22 25 22
41 40 52 39 27 34 26 27 29 24
26 24 24 22 22 20 24 23 34 39
24 23 22 23 29 28 37 36 26 18
19 19 29 30 36 34 22 20 51 50
42 38 54 44 22 26 24 27 21 20
34 32 35 36 32 32 27 21 23 23
31 36 22 21 51 39 23 22 26 24
45 38 44 44 28 24 31 30 20 22
33 27 33 37 66 53 32 37 25 32
54 47 21 20 20 21 23 21 32 31
20 18 31 23 29 26 41 34 48 43
43 39 21 22 25 20 71 73 54 47
24 23 35 42 54 51 26 33 60 45

RUN;

PROC PRINT DATA = AGE;

RUN;

PROC UNIVARIATE DATA = ACE;

VAR X y;

RUN;

PROC UNIVARIATE DATA = AGE MUO= 30 ;
VAR X y;

RUN;

DATA AGE;

INPUT X y@@;
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DATALINES;
22 21 40 46 23 22 31 33 24 25
38 42 26 25 51 47 23 21 25 24
31 35 29 27 38 33 25 25 46 37
42 24 32 39 30 27 27 25 24 23
23 21 36 35 36 27 24 24 18 20
55 53 68 52 50 55 62 60 26 27
24 23 19 16 24 21 35 22 25 22
41 40 52 39 27 34 26 27 29 24
26 24 24 22 22 20 24 23 34 39
24 23 22 23 29 28 37 36 26 18
19 19 29 30 36 34 22 20 51 50
42 38 54 44 22 26 24 27 21 20
34 32 35 36 32 32 27 21 23 23
31 36 22 21 51 39 23 22 26 24
45 38 44 44 28 24 31 30 20 22
33 27 33 37 66 53 32 37 25 32
54 47 21 20 20 21 23 21 32 31
20 18 31 23 29 26 41 34 48 43
43 39 21 22 25 20 71 73 54 47
24 23 35 42 54 51 26 33 60 45

RUN;

PROC PRINT DATA = AGE;

RUN;

PROC UNIVARIATE DATA = AGE;

VAR X Vy;

RUN;

PROC UNIVARIATE DATA = AGE MUO= 30 ;
VAR X y;

RUN;

PROC TTEST DATA = AGE;

PAIRED x*y;

TITLE "Paired Differences with PROC TTEST";
RUN;
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