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input statment;
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proc means data= W 32 4c sexa 2L Options;

var L _pidy jeie ol

1) AT jle Mg p0e S 4 ) s (pl b 4S (options) (Slaclads)
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AS e Qla yVar @sta )2 sl iy yai gl ke (830e :mean -2
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Proc univariate  data= Weala4c seae sl options;
Var L ie by e ol

histogram W _jsaie b yaie ol [ &) 5 6l ;
probplot W sxie by yaxie ol [ &y 586l ;
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data:
input sksent BE;
cards;

225100 3 50 12 14 40 12 32 § 4 47 =20 14 18 16 10 1 22 58 5 23 2

-

proc univariate mul=15 normwmal plot;
war absent;
probplot absent:

proc ttest hO=15;
war absent;

run;
The UNIVARIATE Procedure
Variable: absent
Moments

] 25 Sum Heights
Mean 18.32 Sum Obserwvations
Std Deviation 15.844873 Var iance
Skewness 1.19229579 Kurtosis
Uncorrected S5 14416 Corrected 55
Coeff WVariation 86.4891814 Std Error HMean

Ba=sic Statistical Heasures

Location Variability
Mean 18.32000 Std Deviation
Median 14 . 00000 Var iance
Mode 5.00000 Range

Interquartile Range

25

458

251.06
0.67511892
6025 .44
3.1689746

15.84487

251 .06000

58.00000
15.00000

HOTE: The mode displaved is the smallest of 4 modes with a count of 2.

Tests for Location: HMud=15

Test -Statistic— | ————-— p Yalue—————-—
Student’s t t 1.047657 Pr > iti 0.3052
Sign M -1.5 Pr >= IMi 0.6900
Sioned Rank 5 T P »>= 151 0.85%49

Teszts for Hormality

Test —=Statistic——— |  ————— p Value——=——=—-—
Shapiro-Hilk H 0.875086 Pr < H 0.0055
Ko Ilmogorov —5m i rnow D 0.167436 Pr > D 0.0704
Cramer-von Mises H=-5g o.186812 Pr > H-=-5g 0.0073
Anderson=-Dar 1 ing A=-5q 1.120087 Pr > A=-Sq 0 _ 0051

Quantiles (Definition 5]

Quantile E=t imate
100X HMax 58
99X 58
95X 50
90X 47
F5E Q3 23
50X Median 14
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Variable: absent

Quantiles (Definition 5]

Quantile E=ztimate
25% o1 8
10% 3
5% 1
1= 0
00X Min 0

Extreme Obzervations

————lLowest=———— =—=—==Highest—-—--
Value Obs=s Value Obs
Q 4 32 11
1 20 40 a
3 47 14
4 13 50 [
o 2 58 22
Stem Leaf #* Boxplot
% o8 2 1]
4 07 2 0
3 2 1 H
2 0235 E ] ————— +
1 00224468 B L
0 013455893 8 —_———— +
———— e — e ————————
Multiply Stem.Leaf by 10%%+1
Hormal Probability Plot
55+ * *
H ¥ ¥+
H +R
H S 3 3
i R
5+ * L R L T L
Fm————m———— e ———————————————— e ———— ————————
-2 -1 o +1 +2
Statistics
Lower CL Upper CL Lower CL Upper CL
Variable M Mean Mean Mean Std Dev S5td Dew Std Dev S5td Err Hinimum Maximum
absent 25 11.78 18.32 24.86 12.372 15,845 22.043 3.169 0 58
T-Tests
Variable DF t VYalue Pr > it}
abszent 24 1.05 0.3052
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60 |
+
50 | +
+

40 +
a
b +
s —
-1
n
t

+
+
_I.
20 - +
+
+
++
++
10 LT
+
+ 4+
+
+
° T T T T T T T T T
1 5 10 25 50 75 90 95 99

Normal Percentiles
) atislhe e 5 sl R 8 <l yad ¢ Sl andy Jl o () 90 3 2l 4o 1

10517514 512511 516518519

16518517 513514511 ;) aiijlae yiad jgal fila 6 0l yad

5 580 O el Jas i sha 434S ale et e 53 03 () e s e a3 (53 sa0a i o
A e 08 Ol (s )3 50 ey () sl

data;

input sex$ score @@;

cards;
MIOml7ml4dml2mllmlém18m19f16f18f17f13f14f11

proc ttest;

class sex;

var score;

proc sort;

by sex;

proc univariate normal plot;
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by sex;

var Score;
gqplot score;
run,
The TTEST Procedure
Statistics
Lower CL Upper CL Lower CL Upper CL
Variable sex ] Mean Mean Mean Std Dev 5td Dev Std Dev 5td Err
score f 3 12.063 14.833 17.603 1.6476 2.6394 6.4735 1.0775
score m 8 11.801 14.625 17.449 2.2334 3.378 6.8751 1.1943
score Diff (1=-2) =-3.43 0.2083 3.8464 2.2171 3.0918 5.1037 1.6697
T-Tests
Variable Method Var iances DF t Value Pr » |t}
score Pooled Equal 12 0.12 0.9028
score Satterthwaite Unequal 11.9 0.13 0.8991
Equality of Variances
Variable Method Num DF Den DF F Value Pr > F
score Folded F 7 5 1.64 0.6070
------------------- —_—— —_—— m————— geX=f memmme e ————
The UNIVARIATE Procedure
Variable: score
Moments
H b Sum Weights b
Hean 14.8233333 Sum Observations a9
S5td Deviation 2.63944439 Var iance b.96666667
Skeuness =-0.3190464 Kurtosis -1.1709897
Uncorrected 55 1355 Corrected 58 34.8333333
Coeff Variation 17.7940071 Std Error Mean 1.07754866
Basic Statistical Measures
Location Variability
Hean 14.83333 Std Deviation 2.63944
Hedian 15.00000 Var iance 6.96667
Hode . Range 7.00000
Interquartile Range 4.00000
Tests for Location: Hu0=0
Test -Statistic-  —-=--- p Value------
Student’s t t 13.76581 Pr > iti <.0001
Sign M 3 Pr »= (M| 0.0313
Signed Rank 5 10.5 Pr >= |5} 0.0313
Tests for Hormality
Test —-=Statistic-——= =  ——=——— p Yalue-—-———-
Shapiro-Hilk W 0.965793 Pr < H 0.8631
Ko lmogorov=5m irnowv D 0.17076 Pr > D >0.1500
Cramer=-von Mizes W=-5q 0.026273 Pr > H=5q >0.2500
fAnderson-Dar1ing A-5g 0.177569 Pr > A-Sq >0.2500
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Quantiles [(Definition 5)

OQuantile Ezstimate
100X Max 18
99= 18
a95= 18
0% 18
¥5% Q3 17
50% Median 15

The UNIVARIATE Procedure
Variable: =score

Quantiles (Definition 5)
Quantile E=timate
25% 01

1
107 1
5% 1
1
1

—_— 3

Extreme Obserwvations

————Lowest———-— —=———Highest——-—
Value Ob= Value Ob=
11 & 13 4
13 i 14 5
14 5 16 1
16 1 17 3
17 3 18 2
Stem Leaf # Boxplot
18 0 1 i
17 0 1 = +
16 0 1 i i
15 T *
14 0 1 [ B
13 0 1 Fm———— +
12 i
11 0 1 i
T T Ty
Hormal Probability Plot
18.5+ 44
i LA 1]
H L P LT
! [T
H LT
H LE T
! P
11.5+ LLE)
e e e e e e e
-2 -1 0 +1 +2
——————————————————————————— SER=M =——————————— - ——
The UNIVARIATE Procedure
Variable: score
Moments
H 8 Sum Heights 8
Mean 14.625 Sum Obserwvations 117
S5td Deviation 3.37797488 Var iance 11.4107143
Skewness =-0.1320345 Kurtosis =-1.7154621
Uncorrected 55 1791 Corrected 55 79.875
Coeff Variation 23.0972641 5td Error MHean 1.19429447
Basic Statistical Measures
Locat ion Variability
Mean 14.62500 5td Deviation 3.37797
Median 15.00000 Var iance 11.41071
Mode . Range 9.00000
Interguartile Range 6.00000
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Tests for Location: Mud=90

Test -Statistic—- —————pn Value=————=——=
Student’s t t 12.24572 <.0001
Sian M 4 0.0078
Signed Rank S 18 0o.0078
Tests Ffor MHormality
Test ——Statistic—-——— | | ————-— p Value—————-—
Shapiro-Hilk M 0.936352 Pr < H 0.5756
Ko lmogorow—5m i rnow D 0.158014 Pr > D >0.1500
Cramer=-von Mises H-5q 0.038285 Pr > W-=-5q >0._.2500
Anderson-Dar 1 ing A-5q 0.249442 Pr > fA-5Sq >0.2500
Quantiles (Definition 5)
OQuantile Est imate
100X HMax 19 .0
99X 19.0
5% 19.0
DO 19.0
TFHE Q3 17.5
SO0X Median 15.0
- —_—— ———— e sex=m ——-——--— ——————————————— —_—— —_——
The UNIVARIATE Procedure
Variable: score
Quantiles (DPefinition 5J)
Quantile Estimate
25% Q1 11.5
10% 10.90
5% 10.0
1% 10.0
0Z Min 10.90
Extreme Observations
————Lowest———— ————-Highest———
Value Obs Value Ob=s
10 1 14 3
11 o 16 [
12 -1 17 -
11 3 18 '
16 [ = 19 2
Stem Leaf i
19 0 1
18 O 1
17 O 1
16 O 1
15
14 O 1
13
12 O 1
11 0O 1
10 0O 1
—_————————————————
e e e e e e e e e e e e e — — — — — — ————————————— EEG( ] e e
The UNIVARIATE Procedure
Variable: score
Hormal Probability Plot
19.5+ +#¥
i LEE T
: L] L1}
16.5+ * e+
H +++
H ¥
13.5+ +++
1 +4H
H o
10.5+ *
N ST R Sy
-2 -1 1] +1 +2
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The UNIVARIATE Procedure

sSCore

Variable:

Schematic Plots

e ———— =
1 1 1
1 1

1
L | 1 + | m==mmm s am ==
1 1 1
1 1 1

e i i i i i i i e o

i
1 1 1
1 I

_
|||||I||_ _+ _|||I|||||I|||||I
1 1 1
1 1 1

e s e - ——

e e e e Rt EETE L P P )

1] ==} [ -] () + ) o

— — — — — — — —

o

—
— —

o s o o o o e o o o S

=f

sEeX

®
]
7]

18 -
17
16
15
14

WooLD

13

12

-0

Normal Quantiles
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FEX=m

20
+
18 +
+
16 +
=
[
o
r
e
14 +
12 +
+
- _+
10 T T T T T T T
-1.5 -1 -0.5 0 0.5 1 1.5

Normal Quantiles

SO0 )S ek Slam 5 B Xig sy 8 s e ()55 50 (s (saallas 1 ]G

:J&ﬁ_}cﬁ@uod\dcojjdj\Axgjd,ﬁw;o\ﬂw&iuq)m.im\oﬁe@\

DASLJ}A‘j AJﬁ 1 2 3 4 5 6 7
sos2 VA8 | 100 | 110 110 130
o) Sy | 115 | 125 130 140

data;

input before after [Bf;

diff=afrer-hefore;

cards;

100 115 110 125 20 105 110 130 125 140 130 140 105 125
proc means t prt;

var diff:

proc univariate normal plot;
wvar diff;

proc ttest:

paired before*after;

run;
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The MEANS Procedure

Analysis Variable

diff

E |
t Value Pr > 1t
12.05 <.0001
The UNIVARIATE Procedure
Variable: diff
Moments
E
N 7 Sum Heights 7
Mean 15.7142857 Sum Observations 110
5td Deviation 3.4503278 Var iance 11.9047619
Skeuwness -0.1738965 Kurtosis 0.336
Uncorrected SS 1800 Corrected 55 ¥1.4285714
Coeff Variation 21.9566314 Std Error HMean 1.30410133
Basic Statistical Measures
Location Variability
Mean 15.71429 5td Dewviation 3.45033
Median 15.00000 Var iance 11.90476
Mode 15.00000 Range 10.00000
Interguartile Range S.00000
Tests for Location: Mu0O=0
Test =Statistic-  =—====— p Valug————=--
Student’s t t 12.0499 Pr > 1t} <. 0001
Sign 3.5 Pr »= M| 0.0156
Signed Rank 5 14 Pr »>= 18] 0.0156
Testz for Hormality
Test =-=Statistic==-= | ====- p VYalug=-====-=
Shapiro-Hilk W 0.840044 Pr ¢ W 0.0995
Ko Imogorov=5m irnov D 0.296288 Pr >D & 0.0624
Cramer-von Mizes HW=-5q 0.127665 Pr » H=-5q 0.0377
finderson=Darling fi=5q 0.654365 Pr » A=5q 0.0495
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Quantiles (Definition 5)

Quantile Est imate
100%E Max 20
99x% 20
a5x 20
0% 20
¥5xE Q3 20
50X Median 15
25% Q1 15
103 10

Quantiles (Definition 5)

Quantile E=zt imate
LY 10
1% 10
0% Min 10

Extreme Obserwvations
=—=—=Lowest———- ====-Highest---
Value Ob= Value Ob=

10 6 15
15 5 15
15 3 15
15 2 20
15 1 20

R'E-TLELY,

Stem Leaf +* Boxplot
20 00 2 ————— -
18 i i
16 H H
14 0000 4 e ——
12 i
10 0 1 i

————te—— e ——— g ————
Mormal Probability Plot
21+ *® K
H R S
H R S
H * ok
H B =
11+ K
e — e — — — = —— —
-2 -1 o +1 +2
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Difference

before - after

The TTEST Procedure

Statistics
Lower CL Upper CL Lower CL . Upper CL
Mean Mean Mean S5td Dev  Std Dev S5td Dev
-18.91 =-15.71 -12.52 2.2234 3.4503 7.5978
T-Tests
Difference DF t Value Pr > {ti
before - after b -12.05 €.0001

Std Err
1.3041
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i szok oasas  l8ess Sl ealiial gy iR cpl s rebdabadl gAad gk
e maa g | Gl )]
:proc anova oiuuly bl gy
il ) G dyg )y (ol SIS IS4
Proc anova ;
Class J«l se al;
Model 43usl 5 naie = &l i aL;
Means <l i L 3l U /options ;
Test h= <l il L Jil b e=lad JiI Gl
Snk, Bon, dunnett, duncan, coption J o siee Jbas slaSile Caia 4ulia )
4y R gasaiodliivimeans Lsiwed ) o R sl s s scheffe, Lsd
S e adifia |y s Al s sl gl A1) s (5 13 e mhan alpha=0<p<1
G5l Gme slad Sy il 5o ) adidie I ) sl s o8 8 stest Ui )
S e test siud ) ) s
G 0Rad (a  andly 4151 4l oy il ) 5 3l 4S5 ) sem 2 hovtest 48
Al AS 3 )l b el paa Gada 0300 o) 0 (HO bl s (00 ) gl
583 e aladl | Wil )5 2508w ) Leven O s s igin sk 4: sas ) s
HARTLEY, BROWN- Jud ) S pasacBen sl el 1 Ol e i
1y sa )l cl 48 2 sai s2liinl FORSYTHE-OBRIEN,COCHRAN, BARTLETT
4y 8 O a4y () s 0

A S 4rmeans s ) 3 hovtest= ¢sajl ali
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