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» title "vania";
» proc print data=work.vania;
> run;
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» proc means data=work.vania;
» varfqwle;

) run;

» title "Counter";

» proc tabulate data=work.vania;
» classdesfhjklqgrtw;

» var a;

» tabledesfhjklqrtw;

) run;

d e s

f/m 0 1 EBB Meta BB SB VATS EBB 39 41 44 46 47 48 4950 |51 |52 53 54 55 56 57 5
M H HN/H H H N/ WM N M H N HNMWHHWHHHHNMKHNMNMNMNMNMMHTI
21149 160 10, 74 15 29 2 43 201 4 33 2 3 22 245 249
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» title Frequency; Cumulative Cumulative
g Frequency Percent, Frequency Percent
— - EBB 74 43583 74 43.53
» proc freq data=work.vania; = oL BB
RB 2 1706 118 B2.41
> run; SB 2 1.18 120 70.55
VATS 48 2824 168 9882
EBB 2 1.18 170 100.00

Cumulative Cumulative

d  Frequency Percent| Frequency Percent

f 21 1235 21 12.35

m 149 8765 170 100.00

» title "Frequency";

Cumulative| Cumulative
f Frequency Percent Freguency Percent

) r fr d = rk.vania: 39 1 059 1 059
proc ireq ata=work.vania; 41 1 059 2 1.18
. 44 1 0.59 3 1.76
4 tablesdesfh ] k| qrtw; 46 4 23 7 412
47 1 n.59 g 4.71
48 3 1.76 1 B.47
3 run: Frequency
’ The FREQ Procedure 43 3 1.76 14 g.24
50 2 1.18 16 9.1
A1 2 17E 10 11 182
Cumulative Cumulative
d | Frequency Percent| Frequency Percent
f 21 1235 21 12.35
m 145 8765 170 100.00
Cumulative, Cumulative
e Frequency Percent| Frequency Percent
1] 1600 9412 160 2412
1 10 5.08 170 100.00
Cumulative Cumulative
s Frequency Percent| Frequency Percent
EBB 74 43483 74 43.53
Meta 15 g.82 B9 52.35
RB 29 1706 118 G541
SB 2 1.18 120 70.59
VATS 45 2824 168 95.52
EBB 2 1.18 170 100.00

Cumulative Cumulative
> f Frequency Percent| Frequency Percent
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Frequency
The FREQ Procedure

proc freq data=work.vania;
tables d * g * h *j * k;

run;

proc freq data=work.vania;

tables d * g / nopercent norow

Table 1 of j by k
Controlling for d=f g=0 h=AC

Illa
i

G2 | Frequency 3
Percent | 30.00

Row Pct | 33.33

Col Pct | 100.00

G3 Frequency 0
Percent 0.00

Row Pct 0.00

Col Pct 0.00

G4 | Frequency 0
Percent 0.00

Row Pct .

Col Pct 0.00

Total | Frequency 3
Percent | 30.00

0 20|30 40 B20| B30 B40 ouew 20 Gwew 30 Suew 40 ouew?0| owew3D owewdl Total

a
2

nocol;
run;
Frequency
The FREQ Procedure
Table of d by g
q
d
f Frequency 15 3 1 0 1 0O 1 1]
m Frequency 2 7 2666 & 10 7 1
Total | Frequency | 1710/ 27 B5 7 10 4§ 1

Frequency Missing = 8

2

0 o =
5 3 14
5 3 B2

[L1]:]

4
40.00
44.44
50.00

1
10.00

100.00
20.00
0

0.00

.00

5
50.00

k
lla b IV
o o 2
0.00) 0.00 Z20.00
0.00 000 2222
. . 100.00
o o ]
0.00 000 000
0.00 000 000
. . 0.oo
o o ]
0.00 000 000
0.00
o o 2
0.00 0.00 20.00

Ib

0.00
0.00

0.00
0.00

0.00

0.00

Total

90.00

10.00

0.00

10
100.00
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When vou are doing statistical analysis, generally your goal is to examine the relationship
bebtween biwo or more variables. You may want o know how length of day affects the growth of
plamts, or how an advertising campaign influences sales. But before you start testing hypotheses,
it's a good idea to pause and do a little exploration. The Distribution Analvsis task is a good
place to start. Distribution Analysis produces statistics describing the distribution of a single
wvariable.

This example explores the distribution of the variable Height in the Volcanoes data set. In the
Project E:-:]::ln::-re-r or Project Designer, click the data icon to make it active. Then select Diescribe &
Distribution Analysis. The Distribution Analvsis window will open, displaying the Task Roles

Page.

DEntribasCoan Asalhps far VoML AMOES

MAssigning task roles For
Dristribution Analysis, you muast F——— Wanatier - anE Task o
assign at least one variable to it 5 e T
o, e

serve as am analysis variable, and e o —— ; ;'“‘““:If_ﬂj e
that variable must be mnumeric. Imn Bty - ey i S v s 1

. . . e e Thasils alecers womabbea s
this example, the variable Height — r

= Flas S
has been assigned bo the .
Analysis variables role. e
; F st [=
T Ham

Choosing statistics There = =
ang '|.1"|.EIII_1|.' npnnnli ]El-. B]E_nlbunm g s B e epmcithed b be cralaosdl de graliam sacbic o svsavel el s com cemin
Amnalysis for choosing different i P | o e e il
summary statistics ancd (TS | T i -
examining different types of

distributions. In the Tables page,
wou can choose sets of statistics.

For I_11|5 E:-:.a_rnp]e.. select Bfaﬁlu: e — =
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- L ey, = a 1
measures, Tests for location, Er— Bl Bhpe: ooy bt T Hemod destnes
- | mppiegidae T
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N e e
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- = = - Eeta [o—r
selections, click Rumn. P P £ P [P
Fosresd e o
= ¥l - Tregor
e il wr = T
[ T Fad i o Swiieslis Laniieryoa et
T akdmn T Hrrd & Ml el
T #s "HAr TR
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OnpedessiHe Ha 8udda HA pa3npedesieHUemo

Results The resulting report starts with basic information about the distribution of the

mean is zero; and quantiles.

The UNIVARIATE Frocedure
Variable: Height

Distribution analysis of: Height

variable: the number of observations (N), mean, and standard deviation. Skewness indicates how
symmetrical the distribution is (whether it is more spread out on one side than the other), while
kurtosis indicates how flat or peaked the distribution is. Other sections of the report contain the
mean, the median, and the mode (in this case, there is no mode because no two volcanoes had
the same value of Height); confidence limits assuming normality; tests of the hypothesis that the

Coeff Variafien SB.015£137  Sid Error Mean

Boments
H 32 Sum Welghts Az
WM& 311F. 5625 Sk O hddineanleiis 9839
Sl Deviakion 1B0A. 35230 Vaiance A2&20085 .04
Skhawness 0, 16095528 Kumosis -0, 3518667
WMmeasractad 55 41ii1F6&E64 Comedisdl 55 101150478

F1E . 3L1008

Basic Statistical Measures

L vl

Meam 3115 _E£3

Madian z2557.500

Mosde

Varkabiling
St Deviakion
Varlamce
LETTET

Interguantile Range

1B 8

JTE2503

EZ07

ELird. ]

Duandiles Definitian 5)

Cramtile Estimnte
100 Max S453.0
944 6%50.0
95 % 5376.0
LR SE33.0
75% 03 F502. 5
§0% Median | 2957.5
5% 1475.0
10% al13.,.o
L1 F54.0
1% 251.0
0% Min 251.0
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---- 8.2 Summary Statistics

There are many ways to summarize data in SAS Enterprise Guide. The Summary Statistics task
gives you basic descriptive statistics like the mean, minimum, and maximum. You can also
request more advanced statistics such as the coefficient of variation and quartiles. The
Distribution Analysis task produces many of the same statistics, but the Summary Statistics task
gives you more control over which specific statistics are produced, and formats the results

differently_
weathr data by month forbot ks
e Y L Gy D Menth (T AvgTewe! I FromNommat ! lnchadilan! ol Seokings
Seattle and Portland offices, along 2 = «“u a9 o 3
with the number of tour bookings : e - ‘.';; ;Z ;: ‘;
for each month. Here is a sample of B | Seonte 3 P 33 3%a i
the data set, NWweather. To i_', Seevie 5 S48 1 116 21
produce summary statistics, click the %— s > et . il e
data icon in the Project Explorer or 8 | Seome e o & as a e
Project Designer to make it active. _!i_, ‘s: "; ;; : : :: ;'5
" Se D

I'hen select Describe » Summary 29 | Seome = 8 34 P =
Statistics from the menu bar. The A2 Sesmm 2 418 11 188 =
Summary Statistics window will %} e 3. =3 - L =
open, displaving the Task Roles ;i’: Podiard 3 <= 18 55 "7
page- 8 i - - a A ar ">

Assigning task roles You should assign to the Analysis Variables role all the numeric
variables you want summarized. If you choose a classification variable, then you will get
separate analyses for each value of the classification variable. The Group analysis by role
produces the same

result as the Sursmary Stacistics for NWWIATMIIR
Classification vaniables T wh Foches T sak Moles
role, but !he.outpu! 1= “‘::: Wamalbes %0 sy Taek sales Chans vt 0oy
formatted dlf‘mll)’- Fescertbe: Wi - - A_l\-bma'—-‘-x St bay
In this example, the m“”‘"“ & Cry m" [T —————— -
variables InchesRain 'r\-n.cx Q-\q?;\w W Oacincanon - matia: o
nd Booki . s p ‘ . St crdee
a kmgs have gr”":“’ - 3:-5#’-:-:«- R T B -
been assigned to the Ga":"’w"‘ Rleiatsen reghe Lic 1]
Analysis variables role, SR St Ve vehes
= 1 Clty W S0 anoteie by Exchate -
and the variable
has been assigned to (= .
the Classification
-—-- variables role. - .
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Choosing statistics The
statistics for this task are groupyed
imbo Basic, Percentiles, and

Femvw et WA M E P AT TETHITA

Additional. Several statistics in the By | -
Statistics > Basic papge are chosenm e =

by defaunli= mvean, stamdard Aeoa. L] wh

deviation, mininuurm, maximmun, e }:’:‘_m

and mumber of olbservatioms. Im Trlees g

the Statistics > FPercentiles page, ::

vou can choose from variows 7 iy

percentile statistics, imcluding the

merediam. The Statistics = PR

Avdditiomnal page has five mwore e - i
statistics, including confidemce " »
limvits of the meean. If vouw choose T e i 4 v ] el Bl W ot el Lalms nal B ind B Falf Wi
confidence limits, then you car ajl | |

also choose the confidemos leweal. B | | Fre 1 Swem || [ cama || | s

In the Plots page, vou1 can redueest
hisbograms and box plots of yowr

data_ Im this examgele, Mediam has
e chuosen in the Percentiles

page. and Confidence limits of oy i e
the mean in the Addiional page. ::':-r"ﬂ'il s meall L L T T
n,-m T st e Prnks = B — N .
Results The Surmmary Statistics Aeralis 1 Dol ol oy
H I Tl r B | Sy |
task will produce a table with all K hm— “:ﬂtm-“

the statistics you choose. Each
amnalysis variable will hawve its own
entry in the table, amd if vou
imclude a clas=ificatiom orF
grouping variable, then each
analysis variable will hawe a
separate entry for each level of the

clas=sification or grouping variable. S e P i
Im this exarmple, City is a " |
classification variable so there are - I Fem Fp— | [apem— [ -

separate statistics for Portland amd = - : N
Seattle.
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8.3

Table Analysis

The Table Analysis task produces crosstabulations and statistics for categorical data. Yow cam
chixose myeasures of association,. including chi-square, amd vou can reqgquest additional tests swckh
as trend tests and measures of agreenent.

Here is the OnmTimeStatus data sed, wihich showws
the numiber of Aights between Seattle arnd Chicago
im the winter meomth=s, The data are brolken dosem
by the time of day, and whether flights had a

delayved departure of 15 minubes or more. The

objective is bo determine if there is an association
bBetvwresen the flights" ime of day anmd puncbaaliby.
Im the Project Explorer or Project Desigmer, click

the data icom 0o make it active. Then selact
Drescrilse = Table Amnalysis. The Table Analysis

wimdlow wwill open, displayving the Task Roles page.

= ekl Eeatyrers Pee ORI B SRS

s-“ Frogacl Do ogra E [T g e O CE s e e ]

i

1 =ik

I F e

[

il S

T e o oot o
ErEEry Ll
w8
B e ]
wwnnl |t
el s

A
=P T P

[T R —
LE_—

T g e gt e

1 ol o el i il

|
f

|

attlI]

T ”

I = wrilee i g by = v ek
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Assigning task roles For a
two-way table, vou mest have twor
table variables. In this example,
the variables Time(fIray amd
Departure have been assigrsed o
the Tabkle variables raole. Becawuse
each row in this table represenits
muultiple flights, the variable
MumvrFlights s been assigred
to the Fregquency count role. If
each row in vour data represents
one count, then do mot use the

Freqguemncy cowrvt role.

Creating the table To arrange
vouur table, click the Takbles optiom
in the selection pane on the lefi.
The first variable yvou drag to the
Preview area will form the
colurmns of the table, The seoormd
variable you drag will form the
rovws. In this exarmple, Departure is
om the top, and TimeOfDay on the
side.

frotes I
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Choosing statistics You
can choose mamy differemt

statistics in the Table m]!."‘ﬁ.jﬁ. ;;-.-_-.._.:= T S Sl el R T I R

task. The different categories of ¥ ol S b e i |

statistics are listed under Table Sgerm—rs hf"“'"’""‘. —y=g !

: : e L — Ty

Statistics in the selection parne et Tamt

on e beft. Click Associatioan P Ll - | e ————

amd chisose the tests wouw wamk. Eatins B s [P s e e ] Phbatorm it o 2 2 s

Im this example. Chi-squarne besis e | S TP ——

has beem choser Rt e g e gty et e
Ol - =P e P R

ey b ' iy e el

b e e B e (el 1 ol e n

iy s by ol o e e e ey e g ol -y ey Lo o -

R e T e :-“-ﬂ.—-"mu.-ﬂlﬂ sl e O e el B rwl el
" A amamr Tae Bl s B BB o e B F P L B T e L
e | Fooars i 11 [ I i |
HResults The owtput starts with a frequeency
table and = followed by the tests of Sratistics for Tabde of TimedfDa)y by Departurs
association, neclhuding a talble for Fisher's Exact
Test girvce this is a Zx? table. Im this eccarmgle, it Sratistic DF W lwe Frok
pears that late d riures bernsad b b
;-.P E imw 21 = a_{-b-:Pa . I = 1_]‘?& TR -5 g | IS . mEEL =l.CsOm1L
probability of olrtaining a chi-sqguare value this Likelihood Rate Chi-Squars 1 35,1538 <,0ea00l
]Darg_e or larger by chamce alone is bess than Cantinuiy Adj. Chi-Sqmara 2l gmimeen | cerara
B Pl ey e | B e e e B T B e 1 =I5.4745 =.OO01
Takle A"ﬂr}-’sfﬁ P i o e TS o 0. 3daEs
Foagraitrs ey s ety D s TP o e el O.3==1
The FEES Procoedgurs Ty ea s W (=
FII—I'::IBHF' Tahle af Tim=ddlay by Depariunes FiEsh-srs Exact Tasa
il Pt
et e Cal (1.7 Fiaguiasmcy (Fl =3
Time e CHLE vy [ CinTheme Totall Lefs=ide] Pe == F 1 . O
AfrasMoan . fi - fg LLa Right =sided Fs == F I _azas-—o=
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---- 8.4 Correlations

The Correlations task produces correlation coefficients that measure relationships between
numeric variables. A correlation coefficient of ome means two variables are perfectly correlated,
while a correlation coefficient of zero means there is mo relationship between the bwo varables.

Here is a portion of the MNWweather data set showing the average temperature, the deviation
from the normal average temperature, the inches of rain, amnd the number of bookings for the Fire
and Ioe Tours company for each month for both Seattle and Portlamd. Using the Correlations
task, vou can measure the

relationship between local Eag Project DR S | K wrwrwre . -

weather and the namber of ? ity [0 l-u-a;ﬁ} .u-,-r:;:h} n—-u—;;}ﬂ- |r-=r-nrn=:;ﬂ n.-.u-#
H eatie

l-nu:ﬁ.l::-n-n]::ede.a.ﬂ'h m-nt}ﬂ'n_]'ntlrue- " e = B2E 15 083 -~z

Project Explorer aor Project A0 | Sesnts i11] Bq3 16 S =0

Designer, click the data icom to EE LT Lk} L] 24 EF7 5

make it active. Then select 12 | Smutle 12 e 1.1 =L ]
13 | Pratiand 1 TE-] s T E4 =2

Analyze e Multivariabe = ) = = Y iz 57 13

Cnrrel.-u.l—.ln.us. The E‘n:rrelar_l._rm T e — = e 18 5= 17

wimdiow will open, displayimg 1B | Fodtiand 4 B 0.4 L7 13
AT | Fratisnd = Rra n= 1w =

the Task Foles page.

Assigning task roles For correlations, variables assigmed to the Analysis variables role will
appear across the top of the table, while variables assigned to the Correlate with role will appear
down the side of the table. IF there are no Correlate with variables, then the Analysis variables

warill appear baoth acro=s=s the top arnd down the side of the table. In this -e-:-:amp-le, the thres weather
wvariables AvgTemp,

Pmt‘tﬂﬂnna_'l_ arndd Conrelatisns for HWWEALATHER
InchesRain hawve Trsii Fodes Task Falen
1 i

Eeen assigned o the n:.;. Wil b s Tarbe ke
Analvsis variables T:_T“ Duis Pl . l-n-:n-;m:
role, and Bookings : 3':" Faorsios

- ord o
has been assigned to A — = c_::‘:n
the Correlate with Em" =

— (=" s

Tole. 2 Bobiun | B e e

ol il - et
=] Rl =
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Choosing statistics

and plots Toruna
correlation, all you meed
to do is assign variables
o the task roles.
Howewver, you may want
to chospise some
additiomal statistics. The
Options page allows you
to choose the type of

Connelatisns far MWWELTHER

[T ol tigw=i Frp (o skl s
Dhipad Cials [ [ e—
e T Heslideg | .
T 1 il [ Srawd o i ool Ca gl PHBeCes
] G —

_ et doiid o pipatbid red Dice ) e atkarny
[ Seppees) Pranon coawsswrs o ol

Dt Fod sl

Dlagesss. of bstackoan

-

correlation: Pearson (the
default), Hoeffding,
Kendall, or Spearman.
There are additional
options for Pearson
correlations. For this
example, leave the bype
of correlation set o
Pearson.

[ Owst o sl o bl B et il o] o elnand

T

If you click Resulls in the
selection pane on the left,
voul can redguest plots and
choose the statistics to be
included in the results.

Correlation Analysis

The CORR Procadure

1 With Vaikables;

Bookizeas

"l"';lh;ﬁn ¥ou are 53:_155’5&5 with 3 Wariables: kvgTemp FromMozmal InckesPain

a e mllngﬁ,c b .

Results The output stars et e

with a list of the analysis Waiabls H Msan Sl Daw S Blimdaim Masimoes
‘raﬂ_‘ab:lﬁ‘[gauﬂhlmut:y basic Rechings z4  23.41867 S5.19127 S14.00000 13.00000 3300000
statistics. Mext are the

mrm‘laulm -EI.'IEF“Ci.E‘I"IEﬁ_ T"fE ﬂ.'l!].r-q =4 5430417 10.21254 L3003 4L .To00D0 T1 . S000D
default type of correlation is FremMeamal  Z4 1_41zs0 L. SSEED 13.00000 -2 _40000 4. 90000
Pearsom, bl.'lt. ir e Ij"_&:kﬁd InchesRain 24 A 30417 2.97348  TO.30000 o B . S0
other types in the Options

page, those correlations will
appear also. In this example,
two variables—AvgTemp and

PFeammean Canslstion Cosficients, M= Fi
Prab = | un-des Fi: Rha=0

Inches Rain—are correlated with the number of bookings. Avg Temp is negatively

significantly correlated with Bookings.
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"""" 8.5 Linear Regression R

In SAS Enterprise Guide, vou can perform many different types of regression analysis, and the
mcdels that you build can be guite complex. You can choose linear, nonlinear, logistic, and
generalized linear models. In addition, within each type of regression, there are many options for
customizing your analysis. This section showws how to do a simple limear regression with one
dependent and one explanatory variable. You must hawve SAS/STAT software installed on yowr
SAS server to perform regression analysis.

The Fire and Ice Tours company started a local Eeg Propct Desigras | [1] AdResults [read-onk]

advertising campaign in both Seattle and Portland. It S City C0 Wosthl AdDollace 0 Booking:
wanis to see if the money spent on advertising is T | Seak T 150 7
imcreasing the number of tour bookings. Here is a B | Seatk L 250 17
sample of the AdResults data set with data for the 3 | Seate g 250 o=
dollars spent on advertising and the number of HE] Seatlls L = <
bookings for each month and city. A linear [ Seaitls 11 400 i

- . . . . 12 | Sootthk 12 S0 £l

regression analysis will show if there is a A3 | Potand 7 305 =
relationship between dollars spent and bookings. In 18 | Portlard 3 290 19
the Project Explorer or Project Designer, click the 15 | Potard 3 50 17
data icom to make it active. Then select Analyze » e | Fretiaed a i 1=

Regression e Linear from the meenu bar. The Linear window will open, displaying the Task
Roles page.

Assigning task roles o)

For a simmple linear

2 i Tk Ak Taak Nolae
regression, vou must assign [ra—

. - T by b S Ty, e
one variable !n_rhe Pt — - ————
Dependent variable role, Fracied & O “-:El- Bomdings

[, ) [T TR S T

and one to the Explanatory — g"""‘[ 'I i e
variables role. Both the Praciioms (| G Bostinge B e e s

dependent amd the i Fonigiies wusighd At 1]
explanatory variables must
be numeric. This example
tests whether the number of
bookings can be explained
by the dollars spent on - -
advertising. So, the
variable Bookings has been
assigned to the Dependent

““““ variable role, amd the C e L o [ s . TToTTT

| 2 variable AdDollars has been | Lir=====* | :

assigned to the Explanatory
aravei abloc sello

& @
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Choosing statistics Because you can perform many different types of regression
analysis using this task, there are a lot of options listed in the selection pane on the left.
In the Model page, you can choose the model selection method, including forward,
backward, stepwise, and several methods based on R-squared. The Statistics page gives
choices for additional statistics, including details on estimates, correlations, and
diagnostics. For this simple example, there is no need to change the model type, or to
request additional statistics.
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Analysis of Variance

SAS Enterprise Guide can perform several types of analysis of variance, including one-way ANOVA
and nonparametric one-way ANOVA, as well as mixed and linear models. This section shows the One-
Way ANOVA task,which performs analysis of variance tests, and comparisons of means. You must
have SAS/STAT software installed on your SAS server to use any of the ANOVA tasks. The Fire and
Ice Tours company wants to know if the tours it offers, with the three difficulty ratings, attract customers
from different age groups. Ten customers were surveyed in each of the three difficulty categories to find
their ages. Here is a sample of the resulting data set, Ages. In the Project Explorer or Project Designer,
click the data icon to make it active. Then select Analyze » ANOVA» One-Way ANOVA from the
menu bar. The One-Way ANOVA window will open, displaying the Task Roles page.

Assigning task roles For one-way ANOVA, you must assign one variable to the Dependent variables
role, and one to the Independent variable role. The dependent variable is a numeric variable whose
means you want to test. The independent variable determines the different categories. In this example,
the variable Age has been assigned to the Dependent variables role. The variable Difficulty has been
assigned to the Independent variable role. If you want to test more than one variable at a time, you can
assign several variables to the Dependent variables role, but each variable will be analyzed separately.
Choosing statistics The One-Way ANOVA task offers several groups of options in the selection pane on
the left. In the Tests page, you can select tests for equal variance. In the Plots page, you can request
box-and-whisker or means plots. You can choose descriptive statistics for the dependent variables in
the Means > Breakdown page. If you want to do any comparison of means tests, choose them in the
Means > Comparison page. In this example, Scheffe’s multiple comparison procedure has been
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Results The output starts with information about the number of classes (categories) and the
number of observations in the data. Next is the result of the analysis of variance, followed by the
results of Scheffe's test. Scheffe’s test includes the comparison of the means betwesn the three
levels of difficulty. Letters are used o group the means, where means labeled with different
letters are significantly different from each other. In this case, people in the challenging tours are
significantly older than people in the moderate tours. Howewver, while people in the challenging
towurs are also older than people in the easy tours, they are not significantly older. In this
example, the p-value of U053 shows that the overall model is also significant.
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