Package Validation for “procs”

Background: The “procs” package simulates some SAS® procedures in R. The package was written to make it easier for SAS® programmers to
work in R. The package was also written to align statistical output between SAS® and R, as the native R functions do not necessarily match SAS®.
This “pre-validation” will reduce the number of discrepancies in statistical output, and speed the process of analysis.

Purpose: The purpose of this document is to validate the R “procs” package against equivalent SAS® output.

Methodology: For this validation, first a test was defined that could be accomplished in both SAS® and R. Then a programmer wrote a small
script in each language that produced similar results. The results were compared visually to ensure a match. Any discrepancies would be
investigated and resolved either by modifying the comparison scripts, or modifying the “procs” package code until it matched SAS®. Comparison
code and results were documented.

SAS Version: SAS Studio 3.81

R Version: 4.3.2

Procs Version: 1.0.6

Author: David J. Bosak, Chief Software Architect, Archytas Clinical Solutions
Contributor: Yifei Chen

Last Modified Date: 3/02/2024

Change History

Date Item Procs Version
2023/06/23 Initial version. 0.0.9007
2023/06/24 Created first few tests for each function. 0.0.9007

2023/07/05 Discovered discrepancy in Procs-means-009 Upper 95% confidence limit. Had to change code to add 0.0.9007
alpha option and one-sided confidence limit calculation.

2023/07/08 Resolved discrepancy on confidence limits. Added test means-010 to confirm two-sided CL. 0.0.9008
2023/07/10 Added Procs-means-011 tests for means t-test and p-value. 0.0.9008
2023/07/11 Added Procs-means-012 test for Uncorrected Sum of Squares. 0.0.9008
2023/07/20 Added Procs-means-013 test for skewness and kurtosis. 0.0.9008
2023/07/25 Added ability to use factors for sorting proc_freq output. 0.0.9008
2023/07/26 Fixed Fisher’s exact test for Cell 1.1. This was off when table was sorted properly. 0.0.9008
2023/07/29 Incremented to version 1.0.0 for CRAN submission. 1.0.0

2023/08/08 Incremented to version 1.0.2 for CRAN fixes 1.0.2




2023/08/10 Fixed zero-fill row on proc_freq() when user supplied a factor. 1.0.2
2023/08/11 Fixed n-way class summaries on proc_means() when multiple class vars are present. 1.0.2
2023/08/13 Fixed some labels on proc_means() report output. 1.0.2
2023/08/18 Add means-015 for more complicated statistics with by variable. 1.0.2
2023/09/04 Upgrade version and prepare for CRAN submission. 1.0.3
2023/12/17 Add validation for proc_ttest(). 1.0.4
2023/12/20 Reran all comparisons and made a few fixes. 1.04
2024/01/20 Bug fixes. No changes to validation. 1.0.5
2024/03/02 Added validation for proc_reg(). 1.0.6




Freq Data

SAS

R

data Color;
input Region Eyes S Hair S Count @ @;
label Eyes ='Eye Color'
Hair ='Hair Color'
Region="'Geographic Region';
datalines;
1 blue fair 23 1blue red 7 1 blue medium 24
1blue dark 11 1 greenfair 19 1greenred 7
1 green medium 18 1 green dark 14 1 brown fair 34
1brownred 5 1brown medium41 1 brown dark 40
1 brown black 3 2 blue fair 46 2 blue red 21
2 blue medium 44 2 blue dark 40 2 blue black 6
2 green fair 50 2 greenred 31 2 green medium 37
2 green dark 23 2 brown fair 56 2 brownred 42
2 brown medium 53 2 brown dark 54 2 brown black 13

7

dat <- read.table(header = TRUE, text ="'
Region Eyes Hair Count
1 blue fair 23
1 blue dark 11
1 green medium 18
1brownred 5
1 brown black 3
2 blue medium 44
2 green fair 50
2 green dark 23
2 brown medium 53
1blue red 7
1 green fair 19
1 greendark 14
1 brown medium 41
2 blue fair 46
2 blue dark 40
2 greenred 31
2 brown fair 56
2 brown dark 54
1 blue medium 24
1lgreenred 7
1 brown fair 34
1 brown dark 40
2 blue red 21
2 blue black 6
2 green medium 37
2 brownred 42
2 brown black 13

)

** Above input data will be used for all frequency comparisons unless data is provided in the script itself.




proc_freq-001

SAS Code and Output

proc freq data=Color;
tables Eyes Hair Eyes*Hair / out=FreqCount outexpect sparse;
weight Count;
title 'Eye and Hair Color of European Children’;

run;

Frequency
Percent
Row Pct
Col Pct

Eye and Hair Color of European Children

The FREG Procedure

Eye Color
Cumulative
Eyes Frequency | Percent | Frequency
blue 222 28.13 222
brown 41 4475 562
green 188 28.12 TE62
Hair Color
Cumulative
Hair Frequency | Percent | Frequency
black 22 288 22
dark 182 23188 204
fair 228 2082 432
medium 217 28.48 G40
red 1132 14,82 TE2

Cumulative
Percent

28.13
73.88
100.00

Cumulative
Percent

220
26877
56.60
2547

100.00

Table of Eyes by Hair

Eyes{Eye Color) | black

blue

brown

green

Total

<]
0.78
270

27.27

16
2.10
448

7273

a
0.00
0.00
0.00

2z
2.88

dark

51
G.68
z2.87
28.02

12.24
27.57
51.85
ar
436
ig.58
2032

182
23.88

Hair{Hair Color)

fair

aa
B.0g
31.08
30.28

]
11.81
26.38
20.47

ga
B.0g8
34.87
30.29
228
28.62

medium red
[t 23
g.82 357
30083 | 1281
31.24 | 2478
24 47
12.34 617
27.57 | 1378
4332 4188
55 28
T.22 482
2754 | 1810
25.35 | 33.83
217 113
28.453 | 1483

Total
222
2813

341
4475

109
2512

a2
100.00




R Code and Output

library(procs)

proc_freq(dat, tables = v(Eyes, Hair, Eyes * Hair), weight = Count,
title = "Eye and Hair Color of European Children")

Eye and Hair Color of European Children

Table of Eyes
Eyes N|Frequency |Percent %':::m:g;i Cu";g':';g_ﬁ
blue |762 222| 2513 222 2513
brown | 762 341 4475 563 73.88
green | 762 199 2612 762 100.00
Table of Hair
Hair N |Frequency |Percent (f:umulalwe ST
requency Percent
black [762 22 2.89 22 2.89
dark 762 182 2388 204 26.77
fair 762 228| 2992 432 56.69
medium | 762 217 2848 649 8517
red 762 113] 14.83 762 100.00
Table of Eyes by Hair
Hair
Eyes |Statistic | black| dark| fair|medium| red| Total
blue |Frequency 6 51 59 66 28 222
Percent 0.79| 6.69| 906 8.92| 367 2913
Row Pct 270[22.97| 31.08] 3063|1261
Col Pct 2727|2802 3026] 3134|2478
brown |Frequency 16 94 90 94 47 34
Percent 21001234 11.31 1234 617| 44.75
Row Pct 4689|2757 2639 2757|1378
Col Pct 72.73|51.65| 3947 4332|4159
green |Frequency 0 37 69 55 38 199
Percent 0.00| 486 9.06 7.22] 4938| 2612
Row Pct 0.00[1859| 3467 2764|1510
Col Pct 0.00]20.33| 30.26| 25.35| 3363
Total |Frequency 22| 182 228 217 113 762
Percent 28923852592 28.48) 14.83|100.00

Comparison

Results

Compare basic one and two way frequencies with weight option.

Pass




proc_freq-002

SAS Code and Output

proc freq data=Color nlevels;
tables Eyes Hair Eyes*Hair / out=FreqCount outexpect sparse;
title 'Eye and Hair Color of European Children';

Eye and Hair Color of European Children

The FREG Procedure

Mumber of Variable Levels

run; :
Variable | Label Levels
Eyes Eye Color 3
Hair Hair Color 5
Eye Color
Cumulative | Cumulative
Eyes Frequency | Percent | Frequency Percent
blue @ 33.23 a 33.33
brown 10 37.04 i T0.37
green 2 20.63 =g 100.00
Hair Color

Cumulative | Cumulative

Hair Frequency @ Percent | Frequency Percent
black 3 1.1 3 1.1
dark [} 2222 g 33.33
fair ] 2222 15 55.56
medium [} 2222 21 TT.78
red -] 2222 27 100.00
Frequency Tahle of Eyes by Hair
P t
Cae Hair{Hair Color)
Col Pct Eyes{Eye Color) | black | dark fair | medium red Total
blue 1 2 2 2 2 a
3.70 4 4 T4 T.41 33.32
11.11 | 2232 | 2232 2222 22322
33.33 | 3333 | 3333 3333 | 3333
brown 2 2 2 2 2 10
741 741 .41 T4 T.41 IT.04

20.00 | 20.00 | 20.00 20.00 | 20,00
66.67 | 33.33 | 33.33 33.33 | 33.33

green i} 2 2 2 2 g
0.00 741 .41 T4 T.41 2063
0.00 | 25.00 | 25.00 25.00 | 25.00
0.00 | 3333 | 3333 3333 | 3333

Total 3 ] [:] ] ] 27
1111 | 2222 | 2222 2222 | 2222 | 100,00




R Code and Output

proc_freq(dat, tables = v(Eyes, Hair, Eyes * Hair),
title = "Eye and Hair Color of European Children",
options = v(nlevels))

Eye and Hair Color
of European
Children

[Eyes | 3]

Table of Eyes
Eves | N|Erequency|Percent Cumulative | Cumulative
y q y Frequency Percent
blue |27 9| 3333 9 33.33
brown |27 10| 37.04 19 70.37
green |27 8] 2963 27 100.00
[Hair | 5]
Table of Hair
Hair N|Frequency|Percent ?_—":m;:‘l:::z: Cun;:lamt;?t:
black 27 3] 1111 3 1.1
dark 27 6| 22.22 9 33.33
fair 27 6| 2222 15 55.56
medium | 27 6| 2222 21 77.78
red 27 6| 22.22 27 100.00
Variable Levels
Eyes 3
Hair 5
Table of Eyes by Hair
Hair
Eyes | Statistic black| dark| fair{medium| red| Total
blue |Frequency 1 2 2 2 2 9
Percent 3700 741 T4 741 741 3333
Row Pct 1111 2222] 22.22| 2222| 22.22
Col Pct 33.33| 33.33| 33.33| 33.33] 33.33
brown|Frequency 2 2 2 2 2 10
Percent T4 T4 T 741 7.41] 37.04
Row Pct 20.00] 20.00] 20.00 20.00] 20.00
Col Pct 66.67| 33.33| 33.33| 33.33] 33.33
green |Frequency 0 2 2 2 2 8
Percent 0.00) 741 7.4 741 7.41| 2963
Row Pct 0.00| 25.00| 25.00 25.00] 25.00
Col Pct 0.00] 33.33] 33.33] 33.33] 33.33
Total |Frequency 3 6 B 6 6 27
Percent 11.11] 22.22| 22.22| 2222| 22.22]| 100.00

Comparison

Result

Compare basic frequencies with no weight and nlevels option.

Pass




proc_freq-003

SAS Code and Output

data SummerSchool;
input Gender S Internship $ Enroliment $ Count @ @;
datalines;

boys yes yes 35 boys nono 27

boys noyes 14 girls yes no 10

girls yes yes 32 girls nono 23

girls noyes 53 girls .no 25

boys yes.29 girls .no 29

’

proc freq data=SummerSchool order=data nlevels;
tables Internship / out = Fork missing;
options missing=. mi;

run;

The FREG Procedure

Number of Variable Levels
Wariable Levels | Missing Levels | Monmissing Levels

Internship 3 1 2

Cumulative | Cumulative

Internship | Frequency | Percent | Frequency Percent

2 20000 2 20000
yEes 4 40,00 ] G000
no 4 40,00 10 10000

R Code and Output

prtm <- read.table(header = TRUE, text ="'
sex internship enrollment count
1 boys yes yes 35
2 boys no yes 14
3 girls yes yes 32
4 girls no yes 53
5 boys yes NA 29
6 boys no no 27
7 girls yes no 10
8 girls no no 23
9 girls NA yes 25
10 girls NA no 29')

res <- proc_freq(prtm, tables = v(internship),
options = v(nlevels, missing))

Variable Levels Mﬂi?:@ Nonmll_r;i:enlg
internship 3 1 2
Table of internship

internship N|Frequency| Percent B
Frequency Percent
. 10 2| 20.00 2 20.00
no 10 4] 40.00 B 650.00
yes 10 4] 40.00 10 100.00

Comparison

Result

Compare basic frequencies with nlevels and missing options.

Pass




proc_freq-004

SAS Code and Output

data SummerSchool;
input Gender S Internship S Enrollment S Count
@@;
datalines;
boys yes yes 35 boys yes no 29
boys noyes 14 boys nono 27
girls yes yes 32 girls yes no 10
girls noyes 53 girls nono 23

7

proc freq data=SummerSchool order=data;
tables Internship * Enrollment / out = Fork chisg;
by Gender;
weight Count;

run;

Frequency
Percent
Row Pot
Col Pet

The FREG Procedure

Gender=boys

Table of Internship by Enrollment

Internship yes

YES 35
323232
54.68
71.43

no 14
13.23
34.15
28.57

Total 48
46,67

Enrollment

no Total

28 G4
278z 60.85
45.21
51.78

2T 41
2571 20.05
B85.85
43.21

58 105
53.33 | 100.00

Statistics for Table of Internship by Enrollment

Statistic
Chi-5Square

DF
1

Likelihood Ratio Chi-Square 1

Continuity Adj.

Chi-Square 1

Mantel-Haenszel Chi-5quare 1

Phi Coefficient

Contingency Coefficient

Cramer's V

Fisher's Exact Test

Cell {1,1) Frequency (F)

Left-sided Pr<=F
Right-sided Pr == F

Table Probability {P)

Two-sided Pr<=P

Sample Size =105

Value
4. 2366
4.2803
2.4515
41883
0.2008
0.1288
0.2008

35
0.8385
0031

0.0186
0.0487

Prob
0.0386
0.0382
0.082z
0.0405

Frequency
Percent
Row Pct
Col Pct

The FREG Procedure

Gender=girls

Table of Internship by Enrollment

Internship yes

yes a2z
27.12
7810
3786

no 53
4482
G874
G2.25

Total a5
72.03

Enrollment
no Total
10 42
247 25.58
2331
3020
3 T8
12.48 §4.41
3028
@8.70
33 118
27.97 | 100.00

Statistics for Table of Internship by Enrollment

Statistic

Chi-Square

DF
1

Likelihood Ratio Chi-Square 1

Continuity Adj.

Chi-Square 1

Mantel-Haenszel Chi-Square 1

Phi Coefficient

Contingency Coefficient

Cramer's V

Fisher's Exact Test

Cell (1,1} Frequency (F)

Left-sided Pr==F

Right-sided Pr==F

Table Probability (F)

Two-sided Pr==P

Sample Size =113

WValue
0.5583
0.5521
0.2342
0.5545
0.0688
0.0687
0.0ag8

3z
0.82317
0.2204

013N
0.5245

Prob
0.4548
0.4510
0.5036
0.4555




R Code and Output

prt <- read.table(header = TRUE, text ="
sex internship enrollment count

sex=boys, Table of internship by enrollment

enrollment
internship | Statistic yes no| Total
1 boys yes yes 35 yes|Freguency 35 29 64
2 boys no yes 14 Percent | 33.33] 27.62] 60.95
. Row Pct b4.69| 45.31
3 girls yes yes 32 Col Pct 71.43] 651.79
H no |Frequency 14 27 Ll
4 glrls no yes 53 Percent 13.33| 25.71| 39.05
5 boys yes no 29 Row Pct 34.15] 65.85
Col Pct 28.57| 48.21
6 bOYS no no 27 Total |Frequency 49 56 105
7 girls yes no 10 Percent 46.67| 53.33| 100.00
i ! sex=boys,
8 girls no no 23" e
Measure Value
Chi-Square | 4.2366
prtSenrollment <- factor(prtSenroliment, c("yes", o 1
nnon)) PR=ChiSq 0.0396
prtSinternship <- factor(prtSinternship, c("yes", "no")) sex-girls, Table of internship by er“c-llment
enrollment
internship | Statistic yes no| Total
_ P n yes |Freguency 32 10 42
proc_freq(prt, tables = "internship * enroliment", Percert 2712 547 3559
options = ChiSq, RowPct | 76.19[ 23.81
o ColPct | 37.65] 30.30
by = sex’, no |Frequency 53 23 76
. _n n Percent 44.92| 19.45] 6411
weight = "count") RowPcl | 69.74 30.26
Col Pct 62.35| 69.70
Total |Frequency 85 33 118
Percent 72.03| 27.97] 100.00
sex=girls,
Chi-Square Test
Measure Value
Chi-Square | 0.5593
DF 1
PR=ChiSq 0.4546
Comparison Result
Compare two way with chisquare statistic. Pass.




proc_freq-005

SAS Code and Output

data SummerSchool;
input Gender S Internship S Enrollment S Count
@@;
datalines;
boys yes yes 35 boys yes no 29
boys noyes 14 boys nono 27
girls yes yes 32 girls yes no 10
girls noyes 53 girls no no 23

7

proc freq data=SummerSchool order=data;
tables Internship * Enrollment / out = Fork chisg;
by Gender;
weight Count;

run;

Frequency
Percent
Row Pot
Col Pet

The FREG Procedure

Gender=boys

Table of Internship by Enrollment

Internship yes

YES 35
323232
54.68
71.43

no 14
13.23
34.15
28.57

Total 48
46,67

Enrollment

no Total

28 G4
278z 60.85
45.21
51.78

2T 41
2571 20.05
B85.85
43.21

58 105
53.33 | 100.00

Statistics for Table of Internship by Enrollment

Statistic
Chi-5Square

DF
1

Likelihood Ratio Chi-Square 1

Continuity Adj.

Chi-Square 1

Mantel-Haenszel Chi-5quare 1

Phi Coefficient

Contingency Coefficient

Cramer's V

Fisher's Exact Test

Cell {1,1) Frequency (F)

Left-sided Pr<=F
Right-sided Pr == F

Table Probability {P)

Two-sided Pr<=P

Sample Size =105

Value
4. 2366
4.2803
2.4515
41883
0.2008
0.1288
0.2008

35
0.8385
0031

0.0186
0.0487

Prob
0.0386
0.0382
0.082z
0.0405

Frequency
Percent
Row Pct
Col Pct

The FREG Procedure

Gender=girls

Table of Internship by Enrollment

Internship yes

yes a2z
27.12
7810
3786

no 53
4482
G874
G2.25

Total a5
72.03

Enrollment
no Total
10 42
247 25.58
2331
3020
3 T8
12.48 §4.41
3028
@8.70
33 118
27.97 | 100.00

Statistics for Table of Internship by Enrollment

Statistic

Chi-Square

DF
1

Likelihood Ratio Chi-Square 1

Continuity Adj.

Chi-Square 1

Mantel-Haenszel Chi-Square 1

Phi Coefficient

Contingency Coefficient

Cramer's V

Fisher's Exact Test

Cell (1,1} Frequency (F)

Left-sided Pr==F

Right-sided Pr==F

Table Probability (F)

Two-sided Pr==P

Sample Size =113

WValue
0.5583
0.5521
0.2342
0.5545
0.0688
0.0687
0.0ag8

3z
0.82317
0.2204

013N
0.5245

Prob
0.4548
0.4510
0.5036
0.4555




R Code and Output

prt <- read.table(header = TRUE, text ="
sex internship enrollment count

1 boys yes yes 35
2 boys no yes 14
3 girls yes yes 32
4 girls no yes 53
5 boys yes no 29
6 boys no no 27
7 girls yes no 10
8 girls no no 23')

prtSenrollment <- factor(prtSenroliment, ¢("yes",
"no"))
prtSinternship <- factor(prtSinternship, c("yes", "no"))
proc_freq(prt, tables = "internship * enroliment",
options = Fisher,
by = "sex",
weight = "count")

sex=boys, Table of internship by enrollment

enrollment
internship | Statistic yes no| Total
yes|Frequency 35 29 64

Percent 33.33| 27.62| 60.95

Row Pct 54.69| 45.31

Col Pct 71.43] 51.79

no |Frequency 14 27 4

Percent 13.33| 25.71] 39.05

Row Pct 34.15| 65.85

Caol Pct 28.57| 48.21

Total | Frequency 49 56 105

Percent 46.67] 53.33| 100.00

sex=boys, Fisher's

Exact Test
Measure Value
Celll 1 35.0000

Left Sided 0.9885
Right.Sided | 0.0311
Two.Sided 0.0467

sex=girls, Table of internship by enrollment

enrollment
internship | Statistic yes no| Total
yes|Frequency 32 10 42

Percent 2712| 8.47| 3559

Row Pct 76.19| 23.81

Caol Pct 37.65] 30.30

no | Frequency b3 23 76

Percent 44.92| 19.49] 64.41

Row Pct 69.74| 30.26

Col Pct 62.35| 69.70

Total | Frequency 85 33 118

Percent 72.03] 27.97| 100.00

sex=girls, Fisher's

Exact Test
Measure Value
Celll 1 32.0000

Left.Sided 0.8317
Right.Sided | 0.2994
Two.Sided 0.5245

Comparison

Result

Compare two way with Fisher’s Exact statistic.

Pass.




Means Data

SAS

R

data cake;

input LastName $ 1-12 Age 13-14 PresentScore 16-17

TasteScore 19-20 Flavor $ 23-32 Layers 34 ;

datalines;
Orlando 279380 Vanilla 1
Ramey 328472 Rum 2
Goldston 466875 Vanilla 1
Roe 387973 Vanilla 2
Larsen 23 77 84 Chocolate 3
Davis 518691 Spice 3
Strickland 19 82 79 Chocolate 1
Nguyen 5777 84 Vanilla 3
Hildenbrand 33 81 83 Chocolate 1
Byron 627287 Vanilla 2
Sanders 26 56 79 Chocolate 1
Jaeger 436674 1
Davis 2869 75 Chocolate 2
Conrad 698594 Vanilla 1
Walters 5567 72 Chocolate 2
Rossburger 28 78 81 Spice 2
Matthew 42 8192 Chocolate 2
Becker 366283 Spice 2
Anderson 27 87 85 Chocolate 1
Merritt 62 73 84 Chocolate 1

’

datm <- read.table(header = TRUE, text ="'
LastName Age PresentScore TasteScore Flavor Layers
Orlando 279380 Vanilla 1
Ramey 328472 Rum 2
Goldston 466875 Vanilla 1
Roe 387973 Vanilla 2
Larsen 2377 84 Chocolate 3
Davis 518691 Spice 3
Strickland 19 82 79 Chocolate 1
Nguyen 5777 84 Vanilla 3
Hildenbrand 33 81 83 Chocolate 1
Byron 627287 Vanilla 2
Sanders 2656 79 Chocolate 1
Jaeger 436674 NA 1

Davis 2869 75 Chocolate 2
Conrad 698594 Vanilla 1
Walters 5567 72 Chocolate 2
Rossburger 28 78 81 Spice 2
Matthew 428192 Chocolate 2
Becker 366283 Spice 2
Anderson 27 87 85 Chocolate 1
Merritt 62 73 84 Chocolate 1

')

** Above input data will be used for all means comparisons unless data is provided in the script itself.




proc_means-001

SAS Code and Output

proc means data=cake n mean median stddev min max
maxdec=4;
var Age PresentScore TasteScore layers;
title 'Summary of Presentation and Taste Scores';
output out=outdata;
run;

Summary of Presentation and Taste Scores

Wariable N

Bge 20
PresentScore | 20
TasteScore 20
Layers 20

The MEAN S Procedure

Mean  Median @ 5td Dev | Minimum | Maximum
402000 | 37.0000 | 14.82T4 18.0000 B8 0000
78.1500 | ¥7.5000 0.3758 55.0000 93.0000
81.3500 | B2.0000 5.5118 T2.0000 24 0000

1.7000 2.0000 0.7327 1.0000 3.0000

R Code and Output

proc_means(datm, var = v(Age, PresentScore, TasteScore, Layers),

Summary of Presentation and Taste Scores

stats = c("n", "mean", "median", "std", "min", "max"), Variable N Mean| Median| Std Dev|Minimum |Maximum
options = v(maxdec = 4), Age 20| 40.2000) 37.0000| 148274 19 69
. o . " PresentScore | 20| 76.1500| 775000 93768 56 93
titles = "Summary of Presentation and Taste Scores") TasieSoore 50 8135001 8200001 66116 - 91
Layers 200 17000 200000 07327 1 3
Comparison Result
Simple Proc means on multiple variables. Pass




proc_means-002

SAS Code and Output

proc means data=cake nmiss median mode Iclm uclm stderr
maxdec=4;

var Age PresentScore TasteScore layers;

title 'Summary of Presentation and Taste Scores';

output out=outdata;
run;

Summary of Presentation and Taste Scores

The MEANS Procedure

Lower 95%
ariable N Miss | Median Mode | CL for Mean
Age 0 | 37.0000 | 27.0000 33.28058
PreseniScaore 0 | 77.5000 | 77.0000 71.7818
TasteScore 0 | 82.0000 | 24.0000 T8.2557
Layers [§] 2.0000 1.0000 1.2571

Upper 95%
CL for Mean

47.1385
80.5285
24.4443

20420

Std Error

3.2155
2.0057
1.4754
0.1638

R Code and Output

proc_means(datm, v(Age, PresentScore, TasteScore, Layers),
stats = v(nmiss, median, mode, clm, stderr),
options = v(maxdec = 4),

Summary of Presentation and Taste Scores

. o . " Lower| Upper
titles = "Summary of Presentation and Taste Scores") Variable NMiss| Median| Mode Conf. Conf.| Std Err
Limit Limit
Age 0| 37.0000 27| 33.2605| 47.1395( 3.3155
PresentScore 0] 77.5000 77| 71.7615| 80.5385| 2.0967
TasteScore 0] 82.0000 84| 78.2557| 84.4443| 1.4784
Layers 0] 2.0000 1] 1.3571| 2.0429] 0.1638
Comparison Result
Comparison of more statistics options. Pass




proc_means-003

SAS Code and Output

proc sort data=cake out=cake2;
by Layers;
run;

proc means data=cake2 n mean median stddev min max maxdec=4;
var Age PresentScore TasteScore;
title 'Summary of Presentation and Taste Scores';
by Layers;
output out=outdata;
run;

Summary of Presentation and Taste Scores

Wariable

Age
PresantScore
TasteScors

Wariable

Age
PresantScore
TasteScore

Wariable

Age
PresantScore
TasteScore

momom = L=l = =R

0o | &

The MEANS Procedure

Mean
2111
TETT78
21.4444

Mean

40.1250
74.0000
78.3750

Mean

43.8667
20.0000
85.3233

Layers=1
Mediam | 5td Dew

33.0000 | 17.2731
21.0000 | 11.8288
20,0000 5.0231

Layers=2
Mediam | 5td Dew
37.0000 | 12.4482

75.0000 TET18
TE.0000 T.5770
Layers=3

Median | 5td Dew

51.0000 | 18.1475
F7.0000 51962
4.0000 4.0415

Minimum

18.0000
56.0000
T4.0000

Minimum

2B.0000
52.0000
T2.0000

Minimum
23.0000
T7.0000
24.0000

Maximum

50,0000
23.0000
94 0000

Maximum

G2.0000
240000
22.0000

Maximum

S7.0000
25.0000
21.0000

R Code and Output




proc_means(datm, var = v(Age, PresentScore, TasteScore),

Summary of Presentation and Taste Scores

stats = c("n", "mean", "median", "std", "min", "max"),
by = "Layers", Layers=1
options = v(maxdec = 4), Variable N| Mean| Median| Std Dev |Minimum | Maximum
titles = "Summary of Presentation and Taste Scores") Age 9] 391111 33| 17.2731 19 69
PresentScore | 9| 76.7778 81| 11.8298 56 93
TasteScore 9| 81.4444 80| 6.0231 74 94
Layers=2
Variable N Mean| Median| 5td Dev|Minimum | Maximum
Age 8| 40.1250| 37.0000( 12.4492 28 62
PresentScore | 8| 74.0000| 750000 76718 52 84
TasteScore 8| 79.3750| V8.0000| 75770 72 g2
Layers=3
Variable N Mean| Median | Std Dev [Minimum | Maximum
Age 3| 43.6667 51| 18.1475 23 57
PresentScore | 3| 80.0000 77| 5.1962 77 86
TasteScore 3| 86.3333 84| 40415 84 91
Comparison Result
Comparison of by variable. Pass




proc_means-004

SAS Code and Output

proc sort data=cake out=cake2;

Summary of Presentation and Taste Scores

by Layers;
run; The MEANS Procedure
. . Layers | M Obs | Variable N Mean | Median | 5td Dev | Minimum | Maximum
proc means data=cake2 n mean median stddev min max
s 1 0| Age o | 20111 | 330000 | 17.2731 | 19.0000 | 60.0000
maxdec=4; FressniScore | @ | TE.T778 | 810000 | 118288 | 550000 |  93.0000
var Age PresentScore TasteScore; TasteScore | © | B1.4444 | 300000 | 80231 | 740000 | 94.0000
title 'Summary of Presentation and Taste Scores'; 2 8 | Age § | 40.1250 | 37.0000 | 12,4482 | 2B.0000 | G2.0000
class Lavers: FrezeniScore | 2 | T4.0000 | 75.0000 | 78715 | 820000 | 24.0000
Yers; TesteScore | & | TR.3750 | 70000 | T5TTO | TROO000 | @2.0000
output out=outdata; 2 3| Age 3| 438657 | 51.0000 | 121475 | 23.0000 | 57.0000
run; PresentScore | 2 | 800000 | 77.0000 | 51882 | 77.0000 25.0000
TasteScore | 2 | B5.3233 | 240000 | 40415 | 240000 | £1.0000
R Code and Output
proc_means(datm, var = v(Age, Pr.esentScore, Ta‘steScore), Summary of Presentation and Taste Scores
stats = c("n", "mean", "median”, "std", "min",
max"), . . Layers |Variable N Mean| Median| 5td Dev|Minimum | Maximum
class = "Layers", 1 Age 90 391111) 33.0000| 17.2731 19 69
options = v(maxdec = 4), 1 PresentScore | 9| 76.7778| 81.0000| 11.8298 56 93
titles = "Summary of Presentation and Taste Scores") 1 TasteScore 9| 81.4444| 80.0000| 6.0231 74 94
2 Age 8| 40.1250] 37.0000( 12 4492 28 62
2 PresentScore | 8| 74.0000] 75.0000| 7.6718 62 a4
2 TasteScore G| 79.3750| 78.0000( 75770 72 92
3 Age 3| 43.6667| 51.0000| 181475 23 57
3 PresentScore | 3| 80.0000| 77.0000| 5.1962 77 86
3 TasteScore 3| 86.3333| 84.0000| 4.0415 64 91
Comparison Result
Comparison of class variable. Pass




proc_means-005

SAS Code and Output

data cake2;

set cake;

if (_n_=5) then do;
PresentScore = ;
end;

run;

proc means data=cake2 n nmiss mean median Iclm uclm stddev
maxdec=4;

var PresentScore TasteScore;

title 'Summary of Presentation and Taste Scores';

output out=outdata;
run;

Summary of Presentation and Taste Scores

The MEAMS Procedure

Lower 95%% Upper 95%

Variable N | M Miss Mean | Median @ CL for Mean | CL for Mean | 5td Dew
PreseniScore | 18 1 | 76.1053 | 7E.0000 71.4830 20.7475 88215
TazteScore 20 0 | 8§1.3500 | 82.0000 78.2557 34,4443 §.8118

R Code and Output

datm?2 <- datm
datm2]5, "PresentScore"] <- NA

proc_means(datm2, var = c("PresentScore", "TasteScore"),
stats = c("n", "nmiss", "mean", "
"std"),
titles = "My first title for Means",

options = v(notype, nonobs, maxdec=4))

median", "mode", "clm",

My first title for Means

Lower| Upper
Variable N| NMiss Mean| Median| Mode Conf. Conf.| Std Dev
Limit Limit

-

PresentScore | 19 76.1053| 78.0000 81] 71.4630| 80.7475| 9.6315

TasteScore 20 0] 81.3500) 82.0000 84| 78.2557| 84.4443| 6.6116

Comparison

Result

Comparison of class variable.

Pass




proc_means-006

SAS Code and Output

proc means data=cake css cv Iclm mode n maxdec=4;
var Age PresentScore TasteScore layers;
title 'Summary of Presentation and Taste Scores';
output out=outdata;

run;

Summary of Presentation and Taste Scores

The MEAN S Procedure

Lower 95%
Variable Corrected 55 | Coeff of Variation | CL for Mean
Age 4177.2 25.3842 34,4870
PrasentScors 1670.5 12.2135 T2.5245
TasteScore 8308 B5.1273 T8.7837
Layers 10.2000 430087 1.4167

Mode

27.0000
77.0000
84.0000

1.0000

20
20
20
20

R Code and Output

proc_means(datm, var = v(Age, PresentScore, TasteScore, Layers),

stats = c("css", "cv", "lcim", "mode", "nobs"),
options = v(maxdec = 4),

Summary of Presentation and Taste Scores

Corrected| Coeff of e

Variable e11 01| 959 CL| Mode| NOBS
titles = "Summary of Presentation and Taste Scores") §3|Variation ¢ - poan
Age 4177.2000| 36.8842| 344670 27| 20
PreseniScore | 1670.5600] 12.3135] 725245 77| 20
TasteScore 8305500 81273] 78.7937| 84| 20
Layers 10.2000] 43.0997| 14167 1 20
Comparison Result

Comparison of more statistics options.

Pass, except SAS doesn’t have NOBS keyword.




proc_means-007

SAS Code and Output
roc means data=cake p1 p5 p10 p20 p25 p30 p40 p50 .
P PL P> plUpslipso P palip Summary of Presentation and Taste Scores
maxdec=4;
The MEANS Proced
var Age PresentScore TasteScore layers; ® s
title 'Summa ry of Presentation and Taste Scores'; Wariable 1st Petl | 5th Pctl | 10th Petl | 20th Pctl | 25th Pctl | 30th Pctl | 40th Pctl | 50th Pctl
output out=outdata; Age 18.0000 | 21.0000 | 245000 | 27.0000 | 27.5000 | 23.0000 | 325000 | 37.0000
’ PresentScore | 55.0000 | 59.0000 §4.0000 G67.5000 88.5000 T0.5000 T5.0000 77.5000
run,; TasteScore 72,0000 | 72.0000 T2.5000 T4.5000 75.0000 T7.0000 T8.5000 82.0000
Layers 1.00:00 1.0000 1.0000 1.0:000 1.0000 1.0000 1.0000 2.0000
R Code and Output
proc_means(datm, var = v(Age, PresentScore, TasteScore, Summary of Presentation and Taste Scores
Layers),
stats = ¢("p1", "p5", "p10", "p20", "p25", "p30", "p40", Variable 1st Pctl| 5th Pctl[10th Pctl| 20th Pctl[25th Pctl[ 30th Pctl[40th Pctl[50th Petl
. Age 19.0000[ 21.0000] 24.5000] 27.0000] 27.5000] 28.0000] 32.5000] 37.0000
p50"), PresentScore | 56.0000| 59.0000| 64.0000] 67.5000] 68.5000] 70.5000] 75.0000] 775000
options = v(maxdec = 4), TasteScore | 72.0000] 72.0000] 72.5000] 74.5000] 75.0000] 77.0000] 79.5000] 82.0000
. . Layers 1.0000] 1.0000] 1.0000] 1.0000] 1.0000] 1.0000] 1.0000] 2.0000
titles = "Summary of Presentation and Taste Scores") 5
Comparison Result
Comparison of more statistics options. Pass




proc_means-008

SAS Code and Output

proc means data=cake p60 p70 p75 p80 p90 p95 P99 maxdec=4;
var Age PresentScore TasteScore layers;
title 'Summary of Presentation and Taste Scores';

Summary of Presentation and Taste Scores

The MEANS Procedure

Output 0ut=0utdata; Variable G0th Pctl | 70th Pctl | 75th Petl | B0th Pctl | 90th PcH | 95th Pctl | 93th Pctl

. Age 42 5000 45.5000 53.0000 55.0000 62.0000 655000 68.0000
run; PresantScore 30.0000 81.5000 83.0000 545000 85.5000 20,0000 3.0000
TasteScore 83.5000 840000 84,5000 88.0000 81.5000 82,0000 4 0000

Layers 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 3.0000

R Code and Output

proc_means(datm, var = v(Age, PresentScore, TasteScore, Layers), Summary of Presentation and Taste Scores
Stats = C(Ilp60ll' Ilp7oll' llp75"’ llp80"’ llp90ll’ ||p95", ||p99")'

o _ Variable 60th Pctl[70th Pctl[75th Pctl[80th Pctl[90th Pctl[95th Pctl[99th Petl
options = v(maxdec = 4), Age 42.5000] 48.5000] 53.0000] 56.0000] 62.0000] 65.5000| 69.0000
titles = "Summary of Presentation and Taste Scores") PresentScore| 80.0000 81.5000] 83.0000] 84.5000| 86.5000] 90.0000| 93.0000
TasteScore | 83.5000] 84.0000] 84.5000] 86.0000| 91.5000] 93.0000] 94.0000
Layers 2.0000] 2.0000] 2.0000] 2.0000] 3.0000] 3.0000] 3.0000

Comparison Result

Comparison of more statistics options. Pass




proc_means-009

SAS Code and Output

proc means data=cake gl g3 grange range sum uclm var
maxdec=4;
var Age PresentScore TasteScore layers;
title 'Summary of Presentation and Taste Scores';
output out=outdata;
run;

Summary of Presentation and Taste Scores

Wariable Lower Guartile
Age 27.5000
PresentScore G2.5000
TasteScors T5.0000
Layers 1.0000

The MEANS Procedure

Upper 35%

Upper Guartile | Quartile Range Range Sum | CL for Mean | Wariance
53.0000 255000 | 50.0000 B04.0 450330 218.8
83.0000 14.5000 | 27.0000 | 1523.0 77755 | 8r.e2a7
84 5000 8.5000 | 22.0000 1827.0 83.0083 43.7132

2.0000 1.0000 | 2.0000 | 34.0000 1.8833 0.5368

R Code and Output

proc_means(datm, var = v(Age, PresentScore, TasteScore, Layers),

Summary of Presentation and Taste Scores

StatS - C(Ilqlll' I|q3II’ ||qrangell, llrangell’ "Sum", lluclmll’
"Vari") . Upper
b Variable Low:er Upp_er i Range| Sum| 95% CL| Variance
options = v(maxdec = 4), Quartile| Quartile| Range for Mean
titles = "Summary of Presentation and Taste Scores") Age 27.5000] 53.0000] 255000 50| 804] 459330] 219.8526
PresentScore | 68.5000] 83.0000] 14.5000 37| 1523 | 79.7755| 87.9237
TasteScore | 75.0000( 84.5000] 9.5000 22| 1627| 83.5063] 437132
Layers 1.0000] 2.0000] 1.0000 2| 34] 19833] 0.5368
Comparison Result
Comparison of more statistics options. Pass




proc_means-010

SAS Code and Output

proc means data=cake mean clm alpha = 0.1 maxdec=4;
var PresentScore TasteScore;
title 'Summary of Presentation and Taste Scores';
output out=outdata;

run;

Summary of Presentation and Taste Scores

The MEAMS Procedure

Lower 9054 Upper 30%

Wariable Mean | CL for Mean | CL for Mean
FresentScore | TE.1500 T2.5245 TR.YTED
Tast=Scora 81.3500 T8.7837 83.8083

R Code and Output

proc_means(datm, var = v(PresentScore, TasteScore),
stats = v(mean, clm),
options = v(alpha = 0.1, maxdec=4),
titles = "Summary of Presentation and Taste Scores")

Summary of Presentation and Taste Scores

Lower| Upper
Variable Mean| 90% CL| 90% CL
for Mean |for Mean
725245| 79.7755
T8.7937| 83.9063

[

PresentScore
TasteScore

o
| ==
|
[=]g=1]

=]

Comparison

Result

Comparison of 90% confidence limit with alpha option.

Pass




proc_means-011

SAS Code and Output

DATA WEIGHT; Paired t-test example using PROC MEANS
INPUT WBEFORE WAFTER;

* Calculate WLOSS in the DATA step *; The MEAMNS Procedure
WLOSS=WAFTER-WBEFORE;
DATALINES; Analysis Variable : WLO355

200190 N Mean | tValue | Pr= [t
175 154
188 176
198 193
197 198
310 240
245204
202178

’

run;

8 | -22. 7500000 -2.78 | 00270

PROC MEANS N MEAN T PRT;

VAR WLOSS;

TITLE 'Paired t-test example using PROC MEANS';
RUN;

R Code and Output

datp <- read.table(header = TRUE, text ="' .
WEEFORE WAFTéR Paired t-test example

200 190

175 154 Variable | N Mean t Value Pr = |t|
188176 WLOSS | 8| -22.7500000| -2.7884739| 0.0269675

198 193
197 198
310 240
245 204
202 178")
datpSWLOSS <- datpSWAFTER - datpSWBEFORE

res <- proc_means(datp, var = WLOSS,
stats = v(n, mean, t, prt),
titles = c("Paired t-test example"))

Comparison Result

Comparison of hypothesis tests. Pass




proc_means-012

SAS Code and Output

proc means data=cake n mean uss;
var Age PresentScore TasteScore Layers;
title 'Summary of Presentation and Taste Scores';
output out=outdata;

Summary of Presentation and Taste Scores

The MEAMS Procedure

Variable M Mean | Uncorrected 55
run; Age 20 | 40.2000000 36408.00
PrasentScore | 20 | 78.1500000 117647.00
TasteSeore | 20 | £1.2500000 123187.00
Layers 20 | 1.7000000 550000000
R Code and Output
proc_means(datm, var = v(Age, PresentScore, TasteScore, Layers), Test
stats = v(n, mean, uss),
titles = c("Test")) Variable N Mean | Uncorrected 55
Age 200 40.2000000] 36498.0000000
PresentScore | 20| 76.1500000| 117647.0000000
TasteScore 200 81.3500000] 133187.0000000
Layers 200 1.7000000 68.0000000
Comparison Result

Test USS statistics.

Pass




proc_means-013

SAS Code and Output

proc means data=cake n mean skewness kurtosis maxdec = 8;
var Age PresentScore TasteScore Layers;
title 'Summary of Presentation and Taste Scores';
output out=outdata;

Summary of Presentation and Taste Scores

The MEANS Procedure

run; Variable N Mean Skewness Kurtosis
Age 20 | 4020000000 | 049070401  -0.86131045
FPresentScore | 20 | 76.15000000 | -0.36762986 @ -0.30448351
TasteScore 20 | 81.35000000 | 025698724 -0.70821594
Layers 20 1.70000000 055306602 -0.83361603
R Code and Output
Test
proc_means(datm, var = v(Age, PresentScore, TasteScore, Layers),
s.tats =_V(T’ me"an, skew, kurt), Variable N Mean Skewness Kurtosis
tltlets = ¢("Test"), Age 200 4020000000 0.49070401| -0.96131045
options = c(maxdec = 8)) PresentScore | 20| 76.15000000| -0.36762986| -0.30448351
TasteScore 20| 81.35000000| 0.25698724| -0.70821594
Layers 201 1.70000000| 0.55306602| -0.83361603
Comparison Result

Test Skewness and Kurtosis

Pass




proc_means-014

SAS Data

R Data

data cake2;

input LastName $ 1-12 Age 13-14 PresentScore 16-17

TasteScore 19-20 Flavor $ 23-32 Layers 34 Region 36;

datalines;
Orlando 279380 Vanilla 11
Ramey 328472 Rum 21
Goldston 466875 Vanilla 11
Roe 387973 Vanilla 21
Larsen 2377 84 Chocolate 31
Davis 518691 Spice 31
Strickland 19 82 79 Chocolate 11
Nguyen 577784 Vanilla 31
Hildenbrand 33 81 83 Chocolate 11
Byron 627287 Vanilla 21
Sanders 2656 79 Chocolate 12
Jaeger 436674 12
Davis 2869 75 Chocolate 22
Conrad 698594 Vanilla 12
Walters 5567 72 Chocolate 22
Rossburger 28 78 81 Spice 22
Matthew 42 8192 Chocolate 22
Becker 366283 Spice 22
Anderson 27 87 85 Chocolate 12
Merritt 62 73 84 Chocolate 12

datmr <- read.table(header = TRUE, text ="'
LastName Age PresentScore TasteScore Flavor Layers Region
Orlando 279380 Vanilla 11
Ramey 328472 Rum 21
Goldston 466875 Vanilla 11
Roe 387973 Vanilla 21
Larsen 2377 84 Chocolate 31
Davis 518691 Spice 31
Strickland 19 82 79 Chocolate 11
Nguyen 577784 Vanilla 31
Hildenbrand 33 81 83 Chocolate 11
Byron 627287 Vanilla 21
Sanders 265679 Chocolate 12
Jaeger 436674 NA 12
Davis 2869 75 Chocolate 22
Conrad 698594 Vanilla 12
Walters 5567 72 Chocolate 22
Rossburger 28 78 81 Spice 22
Matthew 428192 Chocolate 22
Becker 366283 Spice 22
Anderson 27 87 85 Chocolate 12
Merritt 62 73 84 Chocolate 12

)

SAS Code and Output




proc means data=cake2 n min max mean stddev maxdec=4;
var Age PresentScore TasteScore;
title 'Summary of Presentation and Taste Scores';

Summary of Presentation and Taste Scores

The MEANS Procedure

Region Layers N Obs Variable N | Minimum | Maximum Mean Std Dev
class Region Layers; 1 1 4 Age 4 19.0000  46.0000 31.2500 11.3835
PresentScore 4 | 68.0000 | 930000 | 810000 102307
output out=mdata; TasteScore 4 | 750000 = 83.0000  79.2500  3.3040
run: 2 3 Age 3 32.0000 620000 440000 158745
’ PresentScore 3 72.0000 840000 783333 60277
TasteScore 3 72.0000 87.0000 @ 77.3333 8.3885
3 3  Age 3 23.0000 57.0000 @ 43.6667 18.1475
PresentScore 3 | 77.0000 | 850000 | 800000 51962
TasteScore | 3 | 840000 910000 863333 40415
2 1 5 Age 5 250000  69.0000 454000 197053
PresentScore & 56.0000 87.0000 734000 130115
TasteScare 5 740000 94 0000 = 83.2000 74632
2 5 Age 5 28.0000 55.0000 @ 37.8000 11.2783
FresentScore & 62.0000 381.0000 @ 71.4000 7.8930
TasteScore | 5 720000 920000 806000  7.7653
R Code and Output
My first title for Means
res <- proc_means(datmr,
= (" non non " Region | Layers |Variable N|Minimum | Maximum Mean| 5td Dev
var = c("Age", P-resentScore , "TasteScore"), ; : Age 1 1 26131 9800 11 3835
stats = c¢("n", "min", "max","mean", "std"), 1 1 PresentScore | 4 68 93| 81.0000 10.2307
 uan o " 1 1 TasteScore 1 75 83| 79.2500] 3.3040
output = c("out", "report"), 1 2 Age 3 32 52| 44.0000] 15.8745
— ~(" H non n 1 2 PresentScore | 3 72 84| 78.3333| 6.0277
c.Iass ?.( Re%'on ! Layers"), ; 1 2 TasteScore 3 72 87| 77.3333] 8.3865
titles = "My first title for Means", 1 3 Age 3 23 57[ 43.6667] 18.1475
ti _ ,.I " d =4 1 3 PresentScore | 3 77 86| 80.0000| 51962
options = ¢("long", maxdec = 4)) 1 3 TasteScore 3 a4 91| 86.3333]  4.0415
2 1 Age 5 26 69| 45.4000] 19.7053
2 1 PresentScore | & 56 87| 73.4000] 13.0115
2 1 TasteScore 5 74 94| 83.2000] 7.4632
2 2 Age 5 28 55| 37.8000] 11.2783
2 2 PresentScore | & 62 81] 71.4000| 7.8930
2 2 TasteScore 5 72 92| 80.6000] 7.7653
Comparison Result
Test multiple class variables Pass




proc_means-015

SAS Data

R Data

data cake;

input LastName $ 1-12 Age 13-14 PresentScore 16-17

TasteScore 19-20 Flavor $ 23-32 Layers 34 Region 36;

datalines;
Orlando 279380 Vanilla 31
Ramey 328472 Rum 21
Goldston 466875 Vanilla 11
Roe 387973 Vanilla 21
Larsen 2377 84 Chocolate 31
Davis 518691 Spice 31
Strickland 19 82 79 Chocolate 11
Nguyen 577784 Vanilla 31
Hildenbrand 33 81 83 Chocolate 11
Byron 627287 Vanilla 21
Sanders 265679 Chocolate 11
Jaeger 436674 12
Davis 2869 75 Chocolate 22
Conrad 698594 Vanilla 12
Walters 5567 72 Chocolate 22
Rossburger 28 78 81 Spice 22
Matthew 42 8192 Chocolate 22
Becker 366283 Spice 22
Anderson 27 87 85 Chocolate 12
Merritt 62 73 84 Chocolate 12

datsp <- datm
datspSLayers[1] <- 3

SAS Code and Output




proc sort data=cake out=cake2;

Summary of Presentation and Taste Scores

The MEANS Procedure

by Layers;
run, Layers=1
! Lower 95% Upper 95%
Variable Kurtosis Skewness Coeff of Variation | CL for Mean CL for Mean
= = Q- Age -0.85194732  (0.55802418 4385482852 | 2573043112 5551956888
proc means data Cakez kurt Skew cv Clm maXdec 8' PresentScore | -0.70369508 -0.60221998 1451013940 | 5568224186 83.81775814
var Age PresentScore TasteScore; TasteScore 098276993  0.85172466 7.85651169 | 76.26370010 86.98629990
title 'Summary of Presentation and Taste Scores';
|_ rs: Layers=2
by ayers, Lower 5%  Upper 95%
Variable Kurtosis Skewness Coeff of Variation | CL for Mean CL for Mean
- . Age -0.24886914  0.94617635 31.02599979 | 20.71722304 50.53277696
OUtpUt OUt_mdatal PresentScore | -1.23207654 -0.28347268 10.36735257 | 67.58618050 80.41381950
run: TasteScore -1.06156373  (0.59659254 9.54580892 = 73.04048132 85.70951868
7
Layers=3
Lower 95% Upper 95%
Variable Kurtosis =~ Skewness Coeff of Variation | CL for Mean | CL for Mean
Age -5.12632751 | 0.05902707 43.03797468 | 12.44920641 66.55079359
PresentScore | -2.34699816  0.65484802 9.32382865 | 70.89878690 9580121310
TasteScore 2.00892049 0.94865417 5.39642979 | 77.47258189 | 92.02741811
R Code and Output
Layers=1
. . Coeff of| Lower 95%| Upper 95%
proc_means(datsp, var = c("Age", "PresentScore", "TasteScore"), Variable Kurtosis| ~ Skewness| 220 11 o G0 tean| CL for Moan
[N PRTINT] "o, on " Age -0.95194732| 0.55802418) 43.85482852| 25.73043112| 55.519565888
stats = c("kurtosis", "skew", "cv", "clm"), PresentScore | -0.70369508| -0.60221998] 14.51013940] 65.68224186| 83.61775814
by = c("Layers"), TasteScore | 0.98276993| 0.85172466] 7.85651169] 76.26370010| 86.98629990
options = c(maxdec = 8) Layers=2
Variabl Kurtosi Sk Coeff of| Lower 95%| Upper 95%
) ariable urtosis ewness Variation | CL for Mean| CL for Mean
Age -0.24886914| 0.94617635| 31.02598979| 29.71722304| 50.53277696
PresentScore | -1.23207654 | -0.28347268| 10.36735257 | 67.58618050| 80.41381950
TasteScore -1.06156373| 0.59659254| 9.54580892| 73.04048132| 85.70951868
Layers=3
. . Coeff of| Lower 95%| Upper95%
Variable Kurtosis| Skewness Variation| CL for Mean| CL for Mean
Age -5.12632751| 0.05902707 | 43.03797468| 12.44920641| 66.55079359
PresentScore | -2.34699816| 0.65484802| 9.32382865| 70.89878690| 95.60121310
TasteScore 2.00892049| 0.94865417| 5.39642979| 77.47258189| 92.02741811
Comparison Result
Test more complicated statistics with by variables and low sample sizes. Pass







Transpose Data

SAS

R

data score;
input Student $9. +1 StudentID $ Section $ Test1 Test2 Final;
datalines;

Capalleti 05451 9491 87

Dubose 12522 516591

Engles 11671 959797

Grant 12302 63 7580

Krupski 25272 807671

Lundsford 4860 1 92 40 86

McBane 06741 757872

’

score <- read.table(header = TRUE,

colClasses = c(Student = "character", StudentID =
"character",

Section = "character"), text ="'

Student StudentID Section Test1 Test2 Final
Capalleti "0545" "1" 94 91 87
Dubose "1252""2" 516591
Engles "1167""1" 959797
Grant "1230""2" 637580
Krupski "2527""2" 807671
Lundsford "4860" "1" 92 40 86
McBane "0674""1" 757872
', stringsAsFactors = FALSE)




proc_transpose-001

SAS Code and Output

proc transpose data=score out=score_transposed name = Exam;
id Student;

Student Test Scores in Variables

run; Exam | Capalleti | Dubose | Engles | Grant | Krupski | Lundsford = McBane
proc print data=score_transposed noobs; Test1 a4 =1 o5 a3 20 az -5
title 'Student Test Scores in Variables'; —_— ” as o - -5 @ -
run; Final &7 o1 o7 80 7 =8 T2
R Code and Output
res <- proc_transpose(score, var = c("Test1", "Test2", "Final"), Student Test Scores in Variables
id = Student, name = "Exam")
) ) ) ) Exam | Capalleti| Dubose | Engles | Grant|Krupski| Lundsford | McBane
proc_print(res, titles = "Student Test Scores in Variables") Test1 94 51 95, 3 a0 97 75
Test2 91 65 97 75 [ 40 i)
Final a7 N 97 80 71 86 2
Comparison Results
Perform basic transpose with ID variable and name. Pass




proc_transpose-002

SAS Code and Output

proc transpose data=score out=score_transposed
prefix = Student suffix= score name = Exam;
run;
proc print data=score_transposed noobs;
title 'Student Test Scores in Variables';

run;

Exam | Studentiscore

Test1
Test2

Final

o4
o1
87

Student Test Scores in Variables

StudentZscore | Student3score

=
&5
=4

85
a7
a7

Studentdscore

62
75
20

StudentSscore

B0
TE
Ti

StudentSscore

o2
40
28

Student7score

75
Ta
T2

R Code and Output

res <- proc_transpose(score, var = c("Test1", "Test2", "Final"),

Student Test Scores in Variables

—n n . —n n . —_
name = Exam ’ preﬁx - StUdent ’ SUfﬁX - Exam | Studentlscore | Student2score | Student3score | Studentdscore | Studentdscore | Studentbscore| Student7score

”score" Test1 54 51 95 63 80 92 75
Test2 91 65 97 75 76 40 78
Final a7 91 97 30 Ikl 86 72

proc_print(res, titles = "Student Test Scores in Variables")

Comparison Results

Perform basic transpose with prefix and suffix. Pass




proc_transpose-003

SAS Code and Output

proc sort data = score out = score_sorted;

Student Test Scores in Variables

by Section; Section | Exam | Capalleti | Engles | Lundsford | McBane | Dubose | Grant | Krupski
1 Testl o4 o5 a2 75
run;
1 TestZ 21 a7 40 78
1 Fina ar a7 &8 72
proc transpose data=score_sorted out=score_transposed name =
2 Testl 51 g3 a0
Exam; 2 Test2 a5 75 T8
£ = ¥ I
id Student;
. 2 Fina a1 20 |
by Section;
run;
proc print data=score_transposed noobs;
title 'Student Test Scores in Variables';
run;
R Code and Output
Student Test Scores in Variables
res <- proc_transpose(score, var = c("Test1", "Test2", "Final"),
name = "Exam", id = "Student", by = "Section") Section |Exam | Capalleti| Engles [Lundsford | McBane | Dubose | Grant | Krupski
1 Test1 94 95 92 75
) ) ) _ i Test? 91 g7 40 78
proc_print(res, titles = "Student Test Scores in Variables") 1 Final 87 97 86 72
2 Test1 51 63 80
2 Test2 65 75 76
2 Final 9 80 71
Comparison Results
Perform basic transpose with by group. Pass




proc_transpose-004

SAS Code and Output

proc means data = score nonobs;

Student Test Scores in Variables

output out = stats; _STAT_ Testl Test2 Final | Group
run; M 7.0000 | T.0000 | T.0000 | Groupt
MIrd 51.0000 | 40.0000 | 71.0000 | Groupl
data score2 (keep = Group _STAT_ Test1 Test2 Final) ; MAK 050000 | 070000 | OT.0000 | Groust
set stats '('drop =—'TYPE— _FREQ_); MEAN | T8.5714 | T45714 | 83.42856 | Groupl
Group = "Groupl’; STD 16,5608 | 185908 98412  Groupd
run;
proc print data=score2 noobs;
title 'Student Test Scores in Variables';
run;
R Code and Output
stats <- proc_means(score, options = v(notype, nonobs)) Student Test Scores in Variables
Group |[STAT Test1 Test? Final
resl <- data.frame(Group = "Group1", stats) Group1 |N 7 7 7
Groupl |MEAN [ 78.5714285714286| 74.5714285714236| 83 4285714285714
Group1 [STD 16.8607744272235| 18.5908323541214( 9.64118151226192
res2 <- proc_transpose(res1, copy = "Group", Group1 [MIN 51 40 71
name = "STAT", id = "VAR") Group1 [MAX 95 97 o7
proc_print(res2, titles = "Student Test Scores in Variables")
Comparison Results

Perform basic transpose with copy parameter.

Pass. Differences that SAS proc means puts stats in rows anyway, as
doesn’t need to be transformed. Also, data step does not reorder
columns. Procs package tries to improve on both of these issues.




T-Test Data

SAS

R

data cls;

set sashelp.class;
if _n_ < 10 then do;
region = 'A';

end;

else do;

region = 'B';

end;

run;

cls <- read.table(header = TRUE, text ="'
Name Sex Age Height Weight region
Alfred M 14 69.0 112.5 A
Alice F 13 56.5 84.0 A
Barbara F 13 65.3 98.0 A
Carol F 14 62.8 1025 A
Henry M 14 63.5 102.5 A
James M 12 57.3 83.0 A
Jane F 12 59.8 845 A
Janet F 15 62.5 1125 A
Jeffrey M 13 62.5 84.0 A
John M 12 59.0 995 B
Joyce F 11 51.3 50.5 B
Judy F 14 64.3 90.0 B
Louise F 12 56.3 77.0 B
Mary F 15 66.5 112.0 B
Philip M 16 72.0 150.0 B
Robert M 12 64.8 128.0 B
Ronald M 15 67.0 133.0 B
Thomas M 11 57.5 85.0 B
William M 15 66.5 112.0 B)




proc_ttest-001

alpha=0.05;
var Height;
run;

SAS Code and Output
proc ttest data=cls The TTEST Procedure
ho=65 i .
Variable: Height

N Mean | Std Dev | Std Err | Minimum | Maximum
19 | 62.3368 51271 11762 51.3000 72.0000

Mean 95% CL Mean Std Dev = 95% CL Std Dev
623368 | 59.8657 | 648080 51271 3.8741 75820

DF | tValue Pr=|t|
18 -2.26 | 0.0362

R Code and Output

proc_ttest(cls,
var = c("Height"),
options = c("h0" = 65, "alpha" = 0.05))

The TTEST Function
Variable: Height

N Mean | 5td Dev| Std Err|Minimum | Maximum
19| 62.3368| 5.1271| 1.1762| 51.3000] 72.0000

Lower| Upper

Lower| Upper 5 o
Mean| 95% CL| 95% CL | Std Dev|r L1 %2% EL
for Mean |for Mean Dev Dev

62.33668| 59.8657| 64.8080| 51271[ 3.8741| 7.5820

DF |t Value| Pr = |t|
18.000| -2.26| 0.0362

Comparison

Results

Perform basic T-Test on single variable.

Pass.




proc_ttest-002

SAS Code and Output

proc ttest data=cls alpha=0.05;
paired weight * height;
run;

The TTEST Procedure

Difference: Weight - Height

N Mean | Std Dev | Std Err | Minimum | Maximum

19  37.6805 184378 4.2289 -0.8000 78.0000

Mean 95% CL Mean Std Dev 95% CL Std Dev
376895 | 288027 465762 184378 139318 | 27.2663

DF | tValue  Pr= |t
18 891 | =.0001

R Code and Output

proc_ttest(cls,
paired = "Weight * Height",
options = c("alpha" = 0.05))

The TTEST Function
Difference: Weight-Height

N Mean| Std Dev| Std Err| Minimum | Maximum
19| 37.6895| 18.4378| 42299 -0.8000| 78.0000

Lower| Upper Luc-wer I._Lpper
Mean| 95% CL| 95% CL| Std Dev 9f50:f..5ct|a gfﬁoinst:tla
for Mean |for Mean Dev Dev

37.6895) 28.8027| 46.5762| 18.4378| 13.9318( 27.2663

[ DF[tValue| Pr= [t]|
[18.000] 8.91] 0.0000]

Results

Comparison
Perform basic T-Test on paired variables.

Pass.




proc_ttest-003

SAS Code and Output

proc ttest data=cls alpha=0.05; e TTEST Precedur
C l a S S S eX ; Variable: Height

. Sex Method N Mean | Std Dev  Std Err  Minimum | Maximum

Var‘ helght .; F 9  60.5889 5.0183 | 1.6728 51.3000 66.5000

r\ u n ; M 10 | 63.9100 49379 15615 57.3000 72.0000
Diff (1-2) Pooled -3.321 49759  2.2883
Diff (1-2) | Satterthwaite -3.321 22883

Sex Method Mean 95% CL Mean Std Dev = 95% CL Std Dev

F 60.5889 56.7315 | 64.4483 50183  3.3897 96140

M 639100 60.3776 | 674424 49379 33965 90147

Diff (1-2) | Pooled -3.3211 -8.1447 1.5025 49759  3.7339 7.4596

Diff (1-2) = Satterthwaite = -3.3211 -8.1551 15129

Method Variances DF | tValue  Pr>|t|
Pooled Equal 17 -1.45 0.1845
Satterthwaite  Unequal 16.727 -1.45  0.1852

Equality of Variances

Method  Num DF | DenDF | F Value | Pr>F

Folded F 8 9 1.03 | 0.9527
R Code and Output
proc_ttest(cls, The TTEST Function
: Variable: Height
var = "Height", g
CIaSS = "SEX“, Sex Method N Mean | Std Dev | Std Err|Minimum | Maximum
. " " F 9| 60.5889| 5.0183| 1.6728| 51.3000| &6.5000
options = c("alpha" = 0.05)) W 10] 63.5100] 4.9375] 15615 57.3000] 72.0000
Diff (1-2) |Pooled -3.3211 2.2863
Diff (1-2) |Satterthwaite -3.3211 2.2883
Lower| Upper
Lower| Upper|
Sex Method Mean| 95% CL| 95% CL|Std Dev s BHRSGEL
for Mean for Mean fortsHd foess
Dev Dev
F 60.6889| 56.7315| 64.4463| 5.0183| 3.3897| 9.6140
M 63.9100| 60.3776| 67.4424| 4.9379| 3.3965| 9.0147
Diif (1-2) [Pooled -3.3211] -8.1447] 1.5025
Diff (1-2) |Satterthwaite | -3.3211| -8.1551| 15129
Method Variances DF |t Value | Pr= [t
Pooled Equal 17.000] -1.45] 0.1645
Satterthwaite |Unequal | 16.727| -1.45] 0.1652
Num| Den F
Method DE DE| Value| PT=F
Folded F | 8.000] 9.000] 1.03] 0.9527
Comparison Results

Perform basic T-Test on variable with class. Pass, except std and std CL not available for Pooled CL.




proc_ttest-004

SAS Code and Output

proc ttest data=cls
he=65
alpha=0.1;
var Height;

The TTEST Procedure

N Mean = Std

Variable:

Height

region=A

Dev | Std Err | Minimum Maximum

The TTEST Procedure

Variable: Height
region=B
N Mean StdDev Std Err  Minimum | Maximum
10 625200  6.2553  1.9781 51.3000 72.0000

. . 9621333 38778 12026 565000  69.0000
by region;
run; Mean  90% CL Mean | StdDev 90% CL Std Dev Mean | 60% CLMean | StdDev 90% CL Std Dev
521333 | 59.7297 | 645370 | 38778 | 27853 | 6.6350 625200  58.8939 661461 62553 45623 10.2912
DF | tValue | Pr>[t| DF | tValue Pr>|t|
8| 222 00574 9 125 02415
R Code and Output
proc_ttest(cls, The TTEST Function The TTEST Function
var = C("HEIght"), Variable: Height Varlabl.e. Ht;ght
; ion= region=
by - "reglon", region=A
OptiOI’]S = C("hO“ =65, "alpha" = 005)) [[N]  Mean|[Std Dev[ Std Err[Minimum|Maximum| [ N[ Mean[Std D‘_Wl Std Err[Minimum[Maximum|
[ 9] 62.1333| 38778| 12926 565000] 69.0000| | 10{ 62.5200] 6.2553] 1.9781] 51.3000] 72.0000]
Lower| Upper Lower| Upper
Lower| Upper o Lower| Upper|
Mean| 90% CL| 90% CL| std Dev|30% CL|30% CL Mean| 90% CL| 90% CL|Std Dev| 0 * <L\ 90% CL
or Std| for Std for Mean |for Mean or St or St
for Mean |for Mean B e Tee Tew
62.1333| 59.7297| 645370| 3.8778| 2.7853] 6.6350 62.5200| 58.8939| 66.1461) 6.2553| 4.5623|10.2912
Comparison Results
Perform T-Test on single variable with by. Pass.




proc_ttest-005

SAS Code and Output
proc ttest data=cls alpha=0.1; B0 =T Fe The TTEST Procedure
pail"ed We:i.ght * height; Difference: Weight - Height Difference: Weight - Height
by region; region=A region=5
N Mean Std Dev  Std Err | Minimum | Maximum N Mean StdDev Std Err  Minimum Maximum
run; 9 338111 | 97403 32468 | 21.5000 | 50.0000 10 411800 238116 75299  -08000 780000
Mean 90% CL Mean Std Dev | 90% CL Std Dev Mean 90% CL Mean Std Dev | 90% CL Std Dev

33811 277736 | 39.8486 | 97403 6.9960 166658 | 411800 | 273760 549831 238116 17.3660 230.1748

DF | tValue Pr>[t| DF tValue Pr>|t|
8 1041 | <0001 9 547 | 00004

R Code and Output

proc_ttest(cls,
paired = "Weight * Height",
by = "region",
options = c("alpha" =0.1))

The TTEST Function
Difference: Weight-Height
region=A

The TTEST Function
Difference: Weight-Height

region=B

[ N[ Mean[Std Dev|[ Std Err[Minimum|Maximum | _ :
(9] 33.8111] 97403 32468] 215000 50.0000] [ N[__Mean| Std Dev| Std Err[Minimum|Maximum
[ 10] 41.1800| 23.8116] 7.5299| -0.8000] 78.0000

Lower| Upper
Lower| Upper 90% CL| 90% CL Lower| Upper
Lower| Upper o J

Hiea fgﬂ:ﬁ’ G fguxf; CL|StdDev| s, std| “for Std Mean| 90% CL| 90% CL| Std Dev| o et S0 &L
7 LE ) L ST Dev Dev for Mean | for Mean By D
33.8111] 27.7736| 39.8486| 9.7403| 6.9960| 16.6658] |77a00| 273760 54.0831| 23.6116] 17.3669] 39.1748

Comparison

Results

Perform T-Test on paired variables with by.

Pass.




proc_ttest-006

SAS Code and Output

proc ttest data=cls alpha=0.1;

The TTEST Procedure

Variable: Height

C l a S S S eX . The TTEST Procedure
) jion=.
. [egionsA Variable: Height
vanr h e lgh t N Sex Method N Mean | Std Dev = Std Err Minimum | Maximum
J region=B
by r.eg io n: F 5613800 | 33522 | 14991 | 565000 653000 Sex Method N | Mean | StdDev StdErr Minimum | Maximum
) M 4 630750 47947 23974  57.3000  69.0000 = 4 596000 | 70588 35294 | 513000 | 665000
run; Diff (1-2)  Pooled ~1.8950 | 40341 | 27081 M 6 644667 | 54006 22048 575000 | 720000
Diff (1-2) =~ Satterthwaite -1.6950 2.8275 Diff (1-2) = Pooled 48667 | 60757 39218
Diff (1-2) | Satterthwaite -4.8667 4.1615
Sex Method Mean 90% CL Mean Std Dev = 90% CL Std Dev
F 61.3800 58.1841  B4.5759 3.3522 21766 7.9525 Sex Method Mean 90% CL Mean Std Dev = 90% CL Std Dev
M 630750 574332 | 687168 47947 29707 140006 F 596000 5120940 | 679060 70588 43736 206118
Diff (1-2) | Pooled 16950  -6.8220  3.4320  4.0341 2.8457 72498 | M 64.4867 | 60.0239 | 68.9094 | 5.4006 | 3.6295 | 11.2833
Diff (12) | Satterthwaite | 16950 73427 | 30527 Diff (1-2) | Pooled -4.8667 | -12.1595 | 24262  6.0TS7 | 4.3639 | 10.3956
Diff (1-2) | Satterthwaite -4.8667  -13.1444 = 3.4110
Method Variances DF | tValue Pr>|t|
Method Variances DF | tValue Pr>|t|
Pooled Equal 7 -0.63  0.5510
= Pooled Equal 8 -124 0.2498
Satterthwaite = Unequal 5.2077 -0.60 0.5740 Satterthwaite | Unequal 53129 217 02920
Equality of Variances Equality of Variances
Method  NumDF  DenDF | FValue Pr>F Method  NumDF DenDF FValue | Pr>F
Folded F 3 4 2.05  0.5002 Folded F 3 5 171 | 05600
R Code and Output

proc_ttest(cls,
var = "Height",
class = "Sex",
by ="region",
options = ¢("alpha" =0.1))

The TTEST Function

Variable: Height The TTEST Function
region=A Variable: Height
region=B
Method N Mean | Std Dev| Std Err| Minimum| Maximum — -
S| 61.3800] 33522] 14991| 565000 653000 Sex Method N Mean | Std Dev| Std Err|Minimum | Maximum
ol 5 5 ol F 4| 59.6000( 7.0583] 35294 51.3000] 665000
4 63.0750] 47947 23974] 573000 68.0000
S e S s ‘ W 5| 64.4667| 5.4006| 2.2048] 57.5000] 72.0000
- — = Diff (1-2) [Pooled ~4.8667 3.5218
Diff (1-2) [Sattertfwaite 16950 28215 Diff (1-2) |Satterhwaite 43667 11615

Lower| Upper|
90% CL| 90% CL Lower| Upper Lower[ Upper

Lower| Upper

EEXg et od Mean| 90% CL| 90% CL Std Dev\'¢, 'sig| “for Std|  [Sex  |Method Mean  90% CL| 90% CL| Std Dev "o CL| 90% CL
for Mean |for Mean for Std| for Std
Dev Dev for Mean|for Mean Tom Tew
F 513800] 56 1841| 645759] 33522] 21766 79525 e i .
m 53.0750] 57.4332] 68.7166] 4 7947] 2.9707| 14.0006 Bl alatel arine b 2Tl ol
Diff (1-2) |Pooled -16950| -68220] 34320 Sonicd iseeT 3 1geE 3 a7
Diff (1-2) | Satterthwaite | -16950] -7 3427| 39527 Satterthwaite | 48067 13 14443 4110
Method aizices) D v ) [ [Method |Variances|  DF |t Value| Pr> |t]|
Pooled  [Equal 7.000] -0.63] 0.5510 [Pooled |[Equal | 8.000] 1.24] 0.2438]
Satterthwaite [Unequal | 5.208] -0.60] 0.5740 [Satterthwaite [Unequal | 5313] -1.17] 0.2920]
Num| Den F Num| Den F
|M‘”"°d | DF| DF Va\ue| P”F‘ |""e‘“°d | oF| DOF Va\ue| Pr>F
[Folded F | 3.000] 4.000] 205[ 05002] [Folded F | 3.000] 5.000] 1.71] 0.5600]

Comparison

Results

Perform T-Test on unpaired variable with by.

Pass. Initially F Value and CL values were not coming out.




proc_ttest-007

SAS Code and Output

proc ttest data=cls alpha=0.1;
class sex;

The TTEST Procedure

Variable: Weight

The TTEST Procedure

Variable: Weight

1 . region=A region=B
var welght ) Sex Method N Mean | Std Dev | Std Err  Minimum = Maximum Sex WMethod N Mean | StdDev | Std Em | Minimum | Maximum
b r,egion . F 5 963000 121891 54511 840000 125 5 823750 | 256949 | 128475 | 505000 120
y ’ M 4 955000 144511 72255 830000 1125 LJ 6| M79)|237327| 96888 | 850000 1500
r\un; Diff (1-2) | Pooled 08000 132061 88589 Diff (1-2) | Pooled -35.5417 | 24.4870 15.8063
Diff (1-2) | Satterthwaite 0.8000 90512 Diff (1-2) = Satterthwaite -35.5417 16.0913
Sex Method Mean 90% CL Mean Std Dev | 90% CL Std Dev Sex Method Mean 90% CL Mean Std Dev | 90% CL Std Dev
F 063000 846790 1079 121891 70145 289170 F 823750 521403 1126 256949 | 159203 | 75.0294
m 95.5000  78.4957 125 | 144511 8.9537 42.1972 M 179 983932 1374 237327 | 15.0496 | 49.5837
Diff (1-2) Pooled 058000 -159839 17.5839 | 132061 93158 237333 Diff (1-2) = Pooled -35.5417 649342 61491 244870 17.5878  41.8978
Diff (1-2) = Satterthwaite = 08000 -168183 184183 Diff (1-2) | Satterthwaite | -355417 -66.6452 -4.4381
Method Variances DF  tValue Pr>|t| Method Variances DF  tValue  Pr>|t|
Pooled Equal 7 009 09306 Pooled Equal 8 -225 | 0.0547
Satterthwaite | Unequal | 59429 009 09325 Satterthwaite | Unequal 61828 221 | 0.0679
Equality of Variances Equality of Variances
Method Num DF  DenDF FValue Pr>F Method Num DF | DenDF | FValue Pr>F
Folded F 3 4 141 07278 Folded F 3 5 117 08154
R Code and Output
roc ttest(cls _ The TTEST Function
p — 4 The TTEST Function Variable: Weight
var = "We|ght"' Variable: Weight region=B
region=A
n n
C|aSS = SEX , Sex Method N Mean| Std Dev| Std Err|M um | Maximum
Sex Method N Mean | Std Dev| Std Err|Minimum Maximum F 4| 823750] 25.6949| 12.8475 00[ 112.0000
by = "region" F 5| 96.3000] 12.1891| 54511 84.0000] 112.5000 ] 6| 117.9167| 23.7327| 9.6888| 85.0000( 150.0000
’ M 4] 95.5000] 14.4511] 7.2255] 83.0000] 112.5000 Diff (1-2) |Pooled 355417 155063
: = ~(" "n_ Diff (1-2) |Pooled 0.8000 8.8589 Diff (1-2) | Satterthwaite 35 5417 16 0913
options = C( alpha = 01)) Diff (1-2) | Satterthwaits 0.8000 9.0512
Lower| Upper| Lower Upper L::lwer L!pper
Lower|  Upper| 90% CL| 90% CL Sex Methad Mean| 90% CL| 90% CL| Std Dev gfo"’sch 9{0/05(:5
Sex Method Mean| 90% CL| 90% CL| Std Dev for M for M or St or St
for Std| for Std for Mean| for Mean
for Mean) for Mean Bey Doy F 62.3750| 52.1403| 112.6097| 25.6943| 15 E‘rgg; 75 Oggz
96.3000] B4.6790] 107.9210] 12.1891] 7.9145] 28.9170 AT os = 2.6949) 15.9203) 75.0
= = = M 117.9167| 98.3932| 137.4401| 23.7327| 15.9496| 49 5837
95 5000] 78.4957| 1125043| 144511] 8.9537] 421972 T — -
A = = Diff (1-2) [Pooled -35.5417| -64.9342] -6.1491
Pooled 0.8000] -15.9839] 175839 Diff (1-2) |Satterthwait 355417 66.6452] 44331
Satterthwaite | 0.8000] 16.8183] 18.4183 M 11-2) [oallerwalle | 999 Sl
[Method [Vari [ DF|t Value] Pril| Method Variances Ef t Value | Pr> |t
Pooled |Equal | 7.000] 0.03] 0.9308] Pooled _ Equal 6.000] -225 D.D§4T
Satterthwaite |Unequal | 5.943| 0.09] 0.9325 Satterthwaite [Unequal | 6183 -221] 0.0679
Num| Den F Num| Den F
|Method | e I s Pr>F‘ Method | DF|_ DF| Value| Pr>F
|Folded F | 3.000] 4.000[ 1.41] 0.7278| [Folded F | 3.000] 5.000] 117[ 0.8154]

Comparison

Results

Perform T-Test on unpaired variable with by.

Pass. More testing to ensure it is coming out with different variables.




proc_ttest-008

SAS Code and Output

proc ttest data=cls alpha=0.1;

The TTEST Procedure

The TTEST Procedure

Variable: Age
C l a S S S EX ; Variable: Age
X region=B
Val" Age; region=A Sex Method N Mean StdDev = Std Err | Minimum | Maximum
Sex Method N Mean  StdDev  StdErr  Minimum = Maximum = 13,0000 18257 | 09129 11.0000 15,0000
M F 5 134000 11402 05099 120000 150000 - -
by r\eglon ) M 6 135000 20736 08466  11.0000 | 16.0000
M 4 132500 09574 04787  12.0000  14.0000
run; : Diff (1-2) Pooled 05000 19843 12809
3 Diff (1-2) | Pooled 01500 1.0657 0.7149
- : Diff (1-2) | Satterthwaite -0.5000 1.2450
Diff (1-2) | Satterthwaite 0.1500 06994
Sex Method Mean | 90% CLMean | StdDev | 90% CL Std Dev Sex Method Mean | 90%CLMean | StdDev | 0% Ci Std Dav
F 134000 | 123130 | 144870 11402 07403 27049 5 130000 | 108517 | 151483 | 18257 | 11312 | 53312
M 132500 | 121234 | 143766 09574 05032 27957 M 135000 | 11.7941 | 152059 | 20736 | 13936 | 43324
Diff (1-2) | Pooled 01500 | 12044 | 15044 10857 | 07518 19152 | | Dff(1-2) | Pooled -0.5000 | 28818 | 18818 | 19843 | 14252 | 3.3952
Diff (1-2) | Satterthwaite | 0.1500 | 1.1764 | 14764 Dnoiateghvaley] 05000 | 258494 | 18404
Method Varlances DF | tvalue | Pr g Method Variances DF | tValue Pr>|t|
Pooled Equal 7 021 083 fecled Equal 8| 03907065
Satterthwaite | Unegual 6.9548 021 08363 Satterthwaite = Unequal 71887 -0.40  0.8996
Equality of Variances Equality of Variances
Method ~NumDF DenDF FValue Pr>F Method NumDF | DenDF FValue Pr>F
Folded F 4 3 142 08081 Folded F 5 3 129  0.8882
R Code and Output
proc_ttest(cls, The TTEST Function [heylESTLunction
Variable: A Variable: Age
var = "Age" e region=B
’ region=A o
CIaSS = useX"I Sex Method N Mean |Std Dev| Std Err[Minimum | Maximum
Sex Method N Mean | Std Dev| Std Err|Minimum | Maximum o0 =~ annn o0
bv = "region" F 5| 13.4000] 1.1402] 0.5099] 12.0000 15.0000 F 4] 13.0000] 1.8257] 0.9129] 11.0000] 150000
y = reg ’ ] 4] 13.2500] 0.6574] 04767 120000 140000 LN 61135000 2.0736| 0.8465] 11.00001 160000
: =c("alpha" = Diff (1-2] |Pooled 0.1500 07149 Diff (1-2) |Pooled -0.5000 1.2809
options = C( alpha” = 0.1)) Diff (1-2) |Satterthwaite 01500 06994 Diff (1-2) |Satterhwaite 05000 1.2450
Lower| Upper
Lower| Upper Lower| Upper
Lower| Upper " v 90% CL|90% CL
Sex Method Mean| 90% CL| 90% CL|Std Dev 9f00f SCtI& 923?5(?& Sex Method Mean | 90% CL| 90% CL |Std Dev for Std| for Std
for Mean |for Mean e T for Mean | for Mean Dev Dev
13.4000| 12.3130] 14.4870| 1.1402] 07403 27049 |F 13.0000| 10.8517] 15.1483] 1.8257 1.1312] 53312
1335001 12 1234 14 3766 0 9574 05932 27967] |M 135000 11.7941] 152059 2.0736] 1.3936] 4.3324
Pooled 0.1500| -1.2044| 15044 Diff (1-2) |Pooled -0.5000| -2.8818] 1.8818
Satterthwaite | 0.1500| -1.1764| 1.4764 Diff (1-2) | Satterthwaite | -0.5000] -2.8494| 1.8494
Method Variances| DF|[t Value| Pr> |t Method Variances|  DF [t Value| Pr> |t]
Pooled Equal 7.000]  0.21] 0.8398 Pooled Equal 8000] -0.39]0.7065
Satterthwaite |Unequal | 6.955] 0.21] 0.8363 Satterthwaite [Unequal | 7.189] -0.40] 0.6996
Num| Den F Num| Den F
Method DF DF| value Pr>F Method DF DE| Value Pr>F
Folded F [ 4000]| 3.000] 1.42| 0.8061 |Folded F [ 5.000] 3.000] 129 08882

Comparison

Results

Perform T-Test on unpaired variable with by.

Pass. Another test with a different variable.




proc_ttest-009A

SAS Code and Output

proc ttest data=cls
alpha=0.1;

The TTEST Procedure

Variable: Height

region=A
Sex | Method N| Mean StdDev StdErr Minimum  Maximum D T
Class SeX; F 5 613800 33522 14991 565000 653000 Sex Method N Mean StdDev StdEr Minimum  Maximum
Sex Method N Mean Std Dev Std Err  Minimum Maximum
) . " < To30750 | 47947 | 23974 | 573000 | 690000 3 5 063000 121801 54511 84.0000 nes s 124000 | 11902 | o500 | 120000 | 150000
var He lght WEIght Diff (1-2) | Pooled 16950 40341 27061 v 4 955000 tadsn 7% Es0N0  m2s o B B e Epten Stpaced
. Diff (12) | Satterthwaite | | -16950 28275 Diff(12) | Pooled 08000 132081 88589 = e R
Age > Diff(1-2) | Satterthwaite 0.8000 9.0512 e o100 .
-2) | Satterthwai
b re i on: Sex Method Mean | 90%CLMean | StdDev | 90% CL Std Dev
y g b F 613800 581841 | 645750 33522 21766 | 79525 S == o] Lo | S || CLSCEtRED | e Method Mean  90%CLMean  StdDev | 50% CL Std Dev
run: M 630750 | 57.4332 | 687168 47047 20707 140006 963000 | BAG760 | 1079 | 121801 | 79145 | 286170 | I 134000 123130 144870 11402 07403 27048
M 955000 | 784857 | 1125 144511 | BO537 421972
) Diff (1-2) | Pooled 16950 | -6.8220 34320 40341 28457 72498 - : m 132500 | 121234 143766 08574 | 05632 27957
Diff(12)  Satterthwaite | 16950  7.3427 20507 DT"H-Z) Pooled : 08000  -15983% 175839 132081 93158 237333 Diff(1-2) Pooled 01500 12044 1 5044 10657 07518 19152
Diff(1-2) | Saerthwate 08000 158183 | 184183 el 1500 | 1754 | 174
Method Variances | DF | tValue Pr>[g
L Method Variances | DF | tvalue Pr>[t e Vaeons | or [t [P N
Pooled Equal 7 063 05510 o Equal 71 oo | osam = o oz osm
Satterthwaite  Unequal | 52077 060 05740 sattartwa | Unoqoel | 50428 | 008 | 0.8025 e FFSra sy ey e
Equality of Variances Equality of Variances Equality of Variances
Method | NumDF | DenDF | F Value | Pr>F Method | NumDF DenDF FValue Pr>F Method | NumDF DenDF  F\Value Pr>F
Folded F 3 4 205 05002 Folded F 3 4 141 o778 Folded F 4 3 142 08061
proc ttest(CIS [heflIEsHEunction
—_ ’ Variable: Height
n : n o
var = C( Helght , region=A Variable: Age
n h non " 5 TMathod N W St Dev| St ErTW Variable: Weight region=A
1 ex etho ean | Std Dev| Std Err| um s
WEI t A e ) E e gnon region=A
ght’, "Age"), s o7.3000] 3 3672/ 146911555000 5 3001 Sox—[ietiod | N[ fiean5i Do St Ex i i
I - n n T Sex [Method N[ Mean| Std Dev] Std Err[Minimum|Maximum F 5] 13.4000] 1.1402[ 0.5099] 12.0000] 15.0000
class = "Sex , iff (1-2) {Pooled -1.6950 -7061 F 5[ 96.3000| 12.1891| 54511] B4.0000] 1125000 4] 132500] 09574] 0.4787| 12.0000] 14.0000
iff (1-2) |Satterthwaite -1.6950 8275 4] 95.5000| 14.4511| 7.2255] 83.0000] 112.5000 iff (1-2) |Pooled 150 7149
by =" : n Dif (12) [Pooled 8000 8.0509 i (12) i 150 6994
y = ‘region-, 0 - Lower| Upper Diff (12) 2000 50512
ower| Upper 20% CL| 90% CL Lower| Upper|
. _ qu w_ Sex  |Method Mean| 90% CL| 90% CL| Std Dev "o oo *0 &L Towar Uppar Lower| Upper goer| upper
options =c¢ al ha = for Mean |for Mean Lower|  Upper o o Sex Method Mean| 90% CL| 90% CL|Std Dev
Dev Dev| |s, 90% CL| 90% CL for Std| for Std
_ | ex  |Method Mean| 90% CL| 90% CL| Std Dev|*mr o | e oL for Mean for Mean|
613800] 58.1841| 645759| 33522| 21766 7.9525 for Mean| for Mean ey . Dev| Dev
0.1)) 63.0750] 57.4332] 68.7168] 4.7947] 2.9707] 14.0006] | 96.3000]_64.6790] 107.9210] 12.1891] 7.9145] 285170 | L O e
Pooled -1.6950| 6.6220] 34320 M 95.5000] 76.4957| 112.5043| 14.4511] 8.9537 42.1972 T Fooied S0 5 i -
Satterthwaite | 16950 73427 39527 biff 13) [Pooled 0.8000] -15.9839] 17.583: (151 S attentwa 20017 51
|Diff (1-2) [Satterthwaite | 0.8000| -16.8183] 18.418. it (1-2) [Satterthwaite -
Method Variances| _ DF[t Value| Pr [i] -
Fooled Equal [ 7.000] -0.63] 05510 [Method [Varlances| _DF[{Value| Pr> ]| [Method _[Variances _DFIt Value[ Pr > I
: [Pooled [Equal [ 7000 021] 08398
Satterthwaite |Unequal | 5.208] 0.60] 0.5740 [Pooled __|Equal__ | 7.000] 0,050 3306 ;
= = [ ite [Unequal | 5.943| 0.09] 0.9325] [ [Unequal [6.955] 021]0.8363|
Num| Den F
Method ‘ Pr>F Num| Den| F Num[ Den| F
| DF|  DF| Value |Memoﬂ ‘ OF  OF| value| Pr>F Method F| DF|Value| 7> F
FoldedF | 3.000] 4.000] 2.05] 0.5002 [Folded F | 3.000] 4000 1.41] 0.7278) Folded F | 4000] 3.000] 142] 0.6061

unpaired variable with by.




proc_ttest-009B

SAS Code and Output

proc ttest data=cls

The TTEST Procedure

unpaired variable with by.

Variable: Height
alpha=0.1; region=B
Sex Method N Mean StdDev | SEr Minimum  Maximum Variable: Age
1 . Variable: Weight
class seX; F 4506000 70588 35204 513000 655000 S Method M| Mean SwdDev| SwEr Minimum  Maximum
. . M 6 644667 54006 22048 575000 720000 = —s L] =) eeton | B8k | earm) Cr F 4130000 18257 | 09128 110000 150000
vanr He lght Welght Diff(1-2) Pooled 48867 60757 | 39218 " 4| B23TED | 256040 | 128475 | 505000 nzo " 5 135000 20736 | 08485 110000  16.0000
" 5 1179 237327 98889 850000 1500
Diff(1-2) Satterthwaite 48867 41615 . Dift (1-2) | Pooled 05000 19843 | 12808
A e . Diff (12) Pooled -355417 244870 158063
g > 4 . DIff (1-2) | Samerthwaite 05000 12450
Diff (1-2) Satterthwaite -355417 16.0913
b . . Sex Method Mean  90%CLMean  StdDev 0% CL Std Dev
y r‘eglon > C SI5000 | 612840 | 67.9060 | 70688 | 437 | 20808 | [ — e [Ea Method Mean | 90%CLMean  StdDev | 90% CL Std Dev
. [ B44867 600230 689094 54006 36205 112833 023750 521403 | 1126 256049 155203 | 750284 130000 | 108STT | 151483 | 18257 | 1.9312 | 53312
run ) Diff(1-2) Pooled 48867 121595 24262 BO7ST 43639 103956 M nTs seamm e m7ET s s9sey M 135000 | 117641 | 162069 | 2079 | 13936 | 43324
Diff(1-2) Samertwaite 48557 131444 34110 Diff (1-2) | Pooled 65417 64932 61491 204870 175478 arge76 D (12| Pooled 05000 | 28813 | 18813 | 1.0843 | 14252 | 33052
Diff (1-2) Satterthwaite -355417 -666452 -4.4381 Diff (1-2) Satterthwaite -0.5000 -28494 18484
Method Variances | DF  tValue Pr> i
= Foual 3| 124 024;; Method Variances OF | tvalue Pr>f Masthod Variances DF | tValus | Pr>1y
ol ual E
- o Pooled Equal i 225 | 00547 Pooled Equal 8 039 07085
Satterthwaite Unequal | 63120 117 | 02920 Satiwrtts | Unoqudl | 60028 | 221 | 00078 Satterthwalte Unequal 71887 040 06996
Equality of Variances Equality of Variances Equality of Variances
Msthod | NumOF | DenDF FValue | Pr>F Method | NumOF | DenDF FValue PraF Method MumDF DenDF | FValue Pr>F
Folded F 3 5 171 05600 Folded F 3 5 117 0815 Folded F B 3| 129 osse2
roc ttest(cls The TTEST Function
proc_ ’ Variable: Height
var = (nH . htu region=B
=C elg ,
n . non n |Sex Method N Mean | Std Dev| Std Err| Minimum | Maximum Variable: Weight Variable: Age
WEIght , Age ) F 4] 56.6000| 7.0588| 3.5294] 51.3000] 665000 regi&n:Bg region=8
" n 6| 64.4667| 5.4006| 2.20 57.5000{ 72.0000
class = "Sex Dif (1-2) lPooled _ 45667 392 [Sex — [Method N[ Wean] Std Dev] Std Ev[Minimum|Maximum Sex  [Method N[ Mean] Sid Dev[ Std Err|Minimum| Maximum
’ Diff (1-2) |Satterthwatte 48667 416 = AT 52.3750] 256845 12.6475] 50.5000] 112.0000] F 4] 13.0000] 15257| 05123 11.0000] 15.0000
b —n H n ] 6] 117.9167| 23.7327| 9.6668] 85.0000] 150.0000 L 6] 135000 2.0736] 0.8466] 11.0000 160000
y - reg|0n , L U Lower| Upper, Diff (1-2) [Pooled 355417 15 806 iff (1-2) [Pooled -0.5000 2680 [
. pper 90% CL| 90% CL [Diff (1-2) |Satterthwarte 355417 16.091 iff (1-2) -0.5000 245 [
. " n Sex Method Mean| 90% CL| 90% CL|Std Dev|’p " st “for st
Optlons = C( alpha = for Mean | for Mean Lorel| Loee] Lower| Upper
Dev|  Dev Lower|  Upper 90% CL| 90%CL| Eoway(RUnpey 90% CL|90% CL
F 556000| 512940] 67 5060| 70588 43736) 206118| [Sex Method Mean| 90% CL| 90% CL| Std Dev| "¢ "onl "o Pyl | Sex |Method Mean| 90% CL| 90% CL | Std Dev /"¢, giq| “for Std
01)) M 64.4667| 60.0239| 68.9094 5.4006| 3.6295| 11.2833 for Mean| for Mean Dev|  Dev [ e e L Dev| Dev
Diff (1-2) |Pooled -48667] 12 1595 24262 F 23750] 52 1403] 1126087 25 6945| 15.9203] 75.0294| |F 13.0000] 10.8517| 15.1483) 1.8257| 1.1312] 53312
Diff (1-2) | Satterthwaite | -4 8667| 13 1444 3 4110 ] T17.967| 96 3932| 137 4401| 23 7327| 15 9496| 495837 _ 13.5000] 11.7941] 15.2059| 2.0736| 1.3936| 4.3324
DI (1-2) |Pooled 355417] 649342] 61491 i (1-2) [Pooled -05000 -2.8818]_1.6818
i (1 - S g iff (1-2) | Satterthwaite | -0.5000 -2.8494] 1.6494
Method _[Variances|  DE|[t Valus| Pr> i D (1-2) SANT] 66.8452] 44381 :
Pooled Equal 8.000] -1.24|0.2498 Method [Vari | DF[tValue[ Pr> || @etl\nﬂ [Vari | DFJ[tValue| Pr>|t|
Satterthwaite |Unequal | 5313] -1.17] 0.2920 Pooled _|Equal | 8.000] 2.25] 0.0547 Pooled __|Equal | 8000 -0.39] 0.7065
[Satterthwaite [Unequal | 6.183] -2.21] 0.0679 [Satterthwatte [Unequal | 7.189] 0.40] 0.6996
Num| Den F
Method DF DF| value Pr>F
Folded F | 3.000] 5000 1.71] 0.5600




Reg Data

SAS R
datalines; fitness <- read.table(header = TRUE, text =
44 89.47 44.609 11.37 40 75.07 45.313 10.07 Age Weight Oxygen RunTime

44 85.84 54.297 8.65 42 68.15 59.571 8.17 3332@;3:@22133;

38 89.02 49.874 9.22 47 77.45 44.811 11.63 14 8584 54297 865

40 75.98 45.681 11.95 43 81.19 49.091 10.85 476815 59571 8 17

44 81.42 39.442 13.08 38 81.87 60.055 8.63 38 89.02 49.874 9.22

44 73.03 50.541 10.13 45 87.66 37.388 14.03 47 77.45 44.811 11.63

45 66.45 44.754 11.12 47 79.15 47.273 10.60 4075.98 45.681 11.95

54 83.12 51.855 10.33 49 81.42 49.156 8.95 43 81.1949.09110.85

51 69.63 40.836 10.95 51 77.91 46.672 10.00 ggzigigiéigifgf

48 91.63 46.774 10.25 49 73.37 50.388 10.08 14.73.03 50.541 10.13

57 73.37 39.407 12.63 54 79.38 46.080 11.17 45 87 66 37,388 14.03

52 76.32 45.441 9.63 50 70.87 54.625 8.92 45 66.45 44.754 11.12

51 67.25 45.118 11.08 54 91.63 39.203 12.88 47 79.15 47.273 10.60

51 73.71 45.790 10.47 57 59.08 50.545 9.93 54 83.1251.855 10.33

49 76.32 48.673 9.40 48 61.24 47.920 11.50 4981.4249.156 8.95

52 82.78 47.467 10.50 51 69.63 40.836 10.95

)

5177.9146.672 10.00
48 91.63 46.774 10.25
49 73.37 50.388 10.08
57 73.37 39.407 12.63
54 79.38 46.080 11.17
5276.3245.441 9.63
5070.87 54.625 8.92
5167.2545.118 11.08
54 91.63 39.203 12.88
5173.7145.790 10.47
57 59.08 50.545 9.93
4976.3248.673 9.40
48 61.2447.920 11.50
52 82.78 47.467 10.50')




proc_reg-001

SAS Code and Output
proc reg data = fitness ; Number of Observations Read = 31
mOd e 1 Oxyge n = Ru nTime ; Number of Observations Used 31
run ; Analysis of Variance
Sum of Mean
Source DF Squares Square | F Value | Pr>F
Model 1 63280010 632.90010 8401 <0001

]

Error 9 | 21848144 7.53384

Corrected Total | 30 851.38154

Root MSE 274478 | R-Square 07434
Dependent Mean | 47.37581  AdjR-Sq 0.7345
Coeff Var 5.79364

Parameter Estimates

Parameter Standard
Variable | DF Estimate Error  tValue Pr> |t

Intercept 1 8242177 3.85530 21.38 <0001
RunTime 1 -3.31056 0.36119 -8.17 <0001

R Code and Output

proc_reg(fitness, ST
model = Oxygen ~ RunTime) Number of Observations Read| 31
Number of Observations Used 31
Analysis of Variance
Sum of Mean F
Source DF Squares Square | Value Pr>F
Model 1] 632.90010| 632.90010| 84.01| <.0001
Error 29| 218.48144| 753384
Corrected| | .. )
Total 30| 851.38154

Root|Dependent Adj
MSE Mean Coeff Var| R-Square R-Sq
2.74478| 4737581 579364 0.7434] 0.7345

Parameter Estimates
. P t
Variable | DF|' £oi® *1| Std Err|t Value| Pr>[1]
Intercept 1| 82.42177| 3.85530| 21.38| <.0001
RunTime 1] _-3.31056] 0.36119] -9.17] <.0001
Comparison Results

Perform basic Reg on single variable. Pass.




proc_reg-002

SAS Code and Output

proc reg data = fitness;
model Oxygen = RunTime / clb;
run;

Parameter Estimates

Parameter @ Standard
Variable | DF Estimate Error | tValue Pr=>|t] 95% Confidence Limits

Intercept 1 82.42177 3.85530 2138 =.0001 7453679  90.30675
RunTime 1 -3.31056 0.36119 -917  =.0001 -4.04928 -2.57183

R Code and Output

proc_reg(fitness,
model = Oxygen ~ RunTime, Lower Upper

stats = clb) Variable DF P*’E’s“t?;f;ﬁ; Std Err|t Value| Pr=|t]| 95% CL| 95% CL
for Mean | for Mean

Parameter Estimates

Intercept 1| 8242177 3.85530| 21.38] <.0001| 74.53679| 90.30675
RunTime 1] -3.31056| 0.36119] -917[ <.0001| -4.04928| -2.57183
Comparison Results

Perform basic Reg on single variable with clb option. Pass.




proc_reg-003

SAS Code and Output

proc reg data = fitness;
model Oxygen = RunTime / hcc;

Parameter Estimates

Heteroscedasticity Consistent

run; Parameter | Standard Standard
Variable = DF Estimate Error | tValue Pr> |t Error | tValue | Pr> |t
Intercept 1 8242177 3.85530 21.38 | =.0001 3.97197 2075 | =.0001
RunTime 1 -3.31056 0.36119 917 | <0001 0.34976 -9.47 | <0001
R Code and Output
proc_reg(ﬁltrless, N . Parameter Estimates
model = Oxygen ~ RunTime) Heteroscedasticity
Consistent
. Parameter
Variable DF Estimate Std Err|t Value| Pr = |t]| Std Error|t Vialue| Pr=|t|
Intercept 1| 82.42177| 3.85530( 21.38| <0001 | 3.97197| 20.75| <.0001
RunTime 1| -3.31066| 0.36119| -917| <0001 034976 -9.47| <0001
Comparison Results
Perform basic Reg on single variable with hcc option. Pass.




proc_reg-004

SAS Code and Output

proc reg data = fitness;
model Oxygen = RunTime / hcc
hccmethod=3;

Parameter Estimates

Heteroscedasticity Consistent

. Parameter Standard Standard
run; Variable DF Estimate Error | tValue  Pr> |t| Errer = tValue Pr=|t
Intercept 1 82 42177 3.85530 21.38 | <.0001 4 43888 1857 | =.0001
RunTime 1 -3.31056 0.36119 -9.17  =.0001 0.39199 -8.45 <0001
R Code and Output
proc_reg(fitness, Parameter Estimates
model = Oxygen ~ RunTime) Heteroscedasticity
Consistent
. Parameter
Variable DF Estimate Std Err|t Value| Pr= |t| |Std Error|t Value| Pr=|t|
Intercept 1| 82.42177| 3.85530| 21.38| <.0001| 4.43888| 18.57| <.0001
RunTime 1| -3.31056| 0.36119| -9.17| <.0001| 0.39199| -5.45| <.0001
Comparison Results

Perform basic Reg on single variable with hcc type 3. Pass.




proc_reg-005

SAS Code and Output

proc reg data =

model Oxygen =
run;

fitness;
RunTime / p;

Obs

2w m N @, | W N

W w | almlmmm |l s o s s o afaaa
== - T =T e SO - Y= = s = i R el ) i ey

Output Statistics

Dependent
Variable

2485
45.3
543
50.6
400
443
457
491
304
601
505
7.4
443

518
42
FLE:
487
ELE:
50.4
304
46.1
454
548
451
32
4532
505
457
aTg
475

Sum of Residuals

Predicted
Walue

44 7808
40.0845
53.7855
55.2745
51.2085
43,0200
42 2506
46.5022
39.1187
53.8517
48.8858
35.0747
456084
47.3200
48 2237
527823
451712
48.3162
48,4885
48.0514
40.6005
45.4420
50.5411
522015
45 7408
3p.7818
477603
48.5480
51.2026
44 3504
47.6508

Sum of Squared Residuals

Predicted Residual 55 (PRES5)

Residual
-0.1718
-3.7715

05115
4.1065
-2.0z245
0.8810
28204
5383
03223
62033
18562
1.4132
-0.8544
-0.0569
36312
-3.6382
-5.3352
-2.6442
-1.7146
1.3386
-1.2025
0.8371
-5.1001
17324
-0.6222
-0.5788
-1.8702
0.8870
-2 6206
35686
-0.1939

1]
218.48144
250.20084

R Code and Output




proc_reg(fitness,
model = Oxygen ~ RunTime,

Qutput Statistics
Dependant|Predicted

stats = p) e Variable Value e

1 446090| 44.7808| -0.1718

2 45.3130| 49.0845| -3.7715

3 54.2970| 53.7855| 0.5115

4 59.5710| 55.3745| 4.1965

5 49.6740| 51.8985| -2.0245

6 4486110 43.9200| 0.8910

7 456810| 42.8606| 28204

8 45.0910| 46.5022| 25888

9 39.4420| 391197 0.3223

10 60.0550| 53.8517| 6.2033

11 50.5410| 48.8858| 1.6552

12 37.3680| 35.9747| 1.4133

13 44.7540| 45.6084| -0.8544

14 47.2730| 47.3299| -0.0569

15 51.8550| 48.2237| 3.6313

16 49.1560| 52.7923| -3.6363

17 40.8360| 46.1712| -53352

18 46.6720| 49.3162| -2.6442

19 46.7740| 48.4886| -1.7146

20 50.3880| 49.0514| 1.3366

21 39.4070| 40.6095| -1.2025

22 46.0800| 45.4429| 0.6371

23 45.4410| 50.5411| -5.1001

24 54.6250| 52.8916| 1.7334

25 451180| 457408 -0.6228

26 39.2030| 39.7818| -0.5788

27 45.7900| 47.7603| -1.9703

28 50.5450| 49.5480| 0.9970

29 48.6730| 51.3026| -2.6296

30 47.9200| 44.3504| 3.5696

3 47.4670| 47.6609| -0.1939
Value
Sum of Residuals -0.00000
Sum of Squared Residuals 218.48144
Predicted Residual $5 (PRESS5)|250.50084

Comparison Results

Perform basic Reg on single variable and p option

Pass. Decimal difference on dep variable OK.




proc_reg-006

SAS Code and Output

data 'FltneSSZ; Number of Observations Read | 19 PanbegoiiEs e eRieaa)| 12
set fitness: Number of Observations Used | 18 o e o=y 12
J
if (Age < 59) then do; Analysia of Variance Analysis of Variance
_n ", g f M Sum of Mean
Agecat - <59 ) Source OF 5q:am,:5 5que:r: FWValue | Pr>=F Source DF | Squares Square | FValue | Pr=F
end; Model 1 | 44258253 | 44258253 58.27 | <.0001 Model 1 172.04484 | 172.04424 23.08 | 0.0007
. Error 17 | 128.93087 7.46705 Error 10 T5.37221 7.53722
else dO, " " Corrected Total | 13 | 560.52240 Corrected Total | 11 | 240.31705
AgeCat = ">=50";
end . Root MSE 2.73259 | R-Square  0.7771 Root M3SE 274540  R-Square | 06877
) Dependent Mean | 48.18005 | Adj R-5q | 0.7840 Dependent Mean | 46.08558 AdjR-5q | 0.8575
run; Coeffvar 5.67045 Coeff Var 5.85705
. o Parameter Estimates Parameter Estimates
proc sort data = fitness2 out = -Fltnessz) Parameter | Standard Parameter | Standard
. Variable | DF | Estimats Error | tValue | Pr=|t| Variable | DF | Estimate Error | tValue | Pr> |t
A
by gecat) Intercept | 1| 8103485 | 442771 | 1850 | <0001 Intercept | 1| 8313372 | 7.75240 | 10.72 | =.0001
run; By | 220087 | 01706 | 770 | <0001 RunTime | 1| -3.45002 | 072022 | -4.80  0.0007
proc reg data = fitness2;
model Oxygen = RunTime;
by AgeCat;
run;
R Code and Output
fitness2 <- fitness NOBS NGBS
. . . Number of Observations Read 19 Number of Observations Read 12
fitness2SAgeCat <- ifelse(fitnessSAge < 50, Number of Observations Used| 19 e el 5
n n n n
<50 ’ >=50 ) Source OF Sum of Mean F Pr>F Sum of] Mean E
Squares Square | Value Source DF Squares Square| Value el
Model 1]442 58253| 442.58253| 59.27| <.0001 Model 1] 173.94484] 173.94484] 23.08] 0.0007
- Error 17| 126 93987| 746705 Error 10 7537221 753722
proc_reg(fitness2, Corrected| o[ oo o Corrected
. . Total 569.52240 e 11| 249.31705
model = Oxygen ~ RunTime,
Root| Dependent Adj Root| Dependent Adj
by = AgeCat) MSE Mean | Coeff Var| R-Square R-Sq MSE P Mean | COeff Var| R-Square R-Sc{
273259 48.19005| 567045 07771 0.7640 274540 45 08658] 5095705 06977| D 6675
Variable | DF P‘"’E’s"t?r'lf;‘t’; Std Err|t Value| Pr> |t Variable | DF|" 22MEMT| gog Errt value | Pr> 1
Intercept 1| 81.93465( 4.42771| 18.50] <0001 Intercept 1| 83.13372| 7.75240| 10.72| <.0001
RunTime 1] -3.21087] 0.41706] -7.70] <0001 RunTime 1] -3.45992 0.72022| -4.80] 0.0007
Comparison Results
Perform basic Reg on single variable with by groups. Pass.




proc_reg-007

SAS Code and Output

proc reg data = fitness;
model Oxygen = RunTime Age;

Number of Observations Read

Number of Observations Used

|
|

r‘u n ; Analysis of Varance
Sum of Mean
Source DF Squares Square | F Value | Pr=F
Model 2 85088573 232533287 | 4538 =000
Error 28 | 200.71531 718542
Corrected Total | 30 | 851.25154
Root MSE 267738 | R-Square | 0.7642
Dependent Mean | 47.37581 | AdjR-5q | 0.7474
Coeff Var 585132
Parameter Estimates
Parameter | Standard
Wariable DF Estimate Error | tValue Pr= |t]
Intercept | 1| 2848220 | 537284 | 18.47 | =.0001
RunTime | 1| -3.20205 | 038377 -2.03 | =.0001
Age 1| 015037 | 000551 | -1.57 | 0.1287
R Code and Output
proc_reg(fitness, NOBS
- ~ ? Number of Observations Read k)l
= +
mOdeI Oxygen RunTime Age) Number of Observations Used 3
Analysis of Variance
Sum of Mean F
Source DF Squares Square | Value Pr>F
Model 2| B650.66573| 325.33287| 45.38| «.0001
Error 28| 200.71581 7.16842
Corrected al ae )
Total 30| 851.38154
Root|Dependent Adj
MSE Mean Coeff Var| R-Square R-Sq
2.67739| 47.37581| 565139 0.7642| 0.7474
Par; ter Estimates
. Parameter
Variable DF Estimate Std Err|t Value| Pr= |t|
Intercept 1| 88.46229| 5.37264| 16.47| <.0001
RunTime 1| -3.20395| 0.35877| -8.93| <.0001
Age 1| -0.15037] 0.09551| -1.57| 0.1267
Comparison Results
Perform basic Reg on single variable with two ind variables Pass.




proc_reg-008

SAS Code and Output

proc reg data = fitness; Anslysis of Variance
= 5 5 . Sum of Mean
mOdel Oxygen RunTlme Age welght’ Source DF Squares Square | FW¥alue  Pr=F
run; Model 3| B5E.2TORS | 21275508 | 3027 | <0001
Error 27 | 18511080 | 7.22832
Corrected Total | 30 | 851.28134
Root MSE 285515 | R-Square | 0.7708
Dependent Mean | 47.27581  Adj R-5q | 0.7454
Coeff Var 567416
Parameter Estimates
Parameter | Standard
Wariable DF Estimate Error | t Walue | Pr= |t
Intercept | 1| ©3.12615 | 7.55018 | 12.32 | <.0001
RunTime | 1| -3.14032 = 0.36738 | -2.55 | <.0001
Age 1| 017382 | 000955 | -1.75 | 0.0821
Weight 1| 005444 | 008131 | -0.88 | 0.3862
R Code and Output
proc_reg(ﬁtness, Analysis of Variance
— ~ P i Sum of Mean F
= + +
model = Oxygen ~ RunTime + Age + Weight ) Source | DF| gou 2| gouave) Value| PT>F
Model 3| 656.27095) 218.75698| 30.27| <.0001
Error 27| 195.11060( 7.22632
Corrected| .| .- }
Total 30| 851.38154
Root|Dependent Adj
MSE Mean Coeff Var| R-Square R-Sq
2.68818| 47.37581] 567416 0.7708) 0.7454
Parameter Estimates
q Parameter
Variable DF Estimate Std Err|t Value| Pr = |t
Intercept 1] 93.12615| 7.55916] 12.32| <.0001
RunTime 1| -3.14039| 0.36738] -8.55| <.0001
Age 1| -0.17388| 0.09955] -1.75| 0.0921
Weight 1| -0.05444| 0.06181] -0.88] 0.3862
Comparison Results
Perform basic Reg on single variable with three ind variables. Pass.




