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1 title "vanid;
}  proc print data=work.vania
}orun;
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}  proc means data=work.vania
} varfqwle;
}orun;

title "Counter";

proc tabulate data=work.vania
classdesfhjklgrtw;

var a;
tabledesfhjklgrtw;

L S L S L S

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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. " ",
} tltle Frequency ) Cumulative | Cumulative
g Frequency Percent, Frequency Percent
1 EBB 74 4383 74 4363
}  proc freq data=work.vania il L <1 L1 M 1
RB 29 17.06 118 5941
} run , SB 2 1.18 120 70.59
VATS 45 2824 165 a5.82
EBB 2 1.18 170 100.00
Cumulative Cumulative
d  Frequency Percent| Frequency Percent
f 21 1235 21 1235
m 149 8765 170 100.00
T 1 ",
} tltle Frequency ’ Cumulative Cumulative
f d k . f Frequency Percent Freguency Percent
r r WvorkK.vani 39 1 059 1 054
} p OC eq ata O a a 41 1 053 2 1.18
. 44 1 0.59 3 1.76
} tablesdesfhjqurtw, 15 4 2% 7 412
47 1 Q.09 8 4.71
. 48 3 1.76 11 B.47
run Frequency
} ' The FREQ Procedure 49 3 1.76 14 8.24
50 2 1.18 16 9.41
a1 2 1 TI= 10 11 189
Cumulative, Cumulative
d | Frequency Percent| Frequency Percent
f 21 12,35 21 12.35
m 149 8765 170 100.00
Cumulative| Cumulative
e Frequency Percent| Frequency Percent
0 1600 9412 160 9412
1 10 588 170 100.00
Cumulative Cumulative
s Frequency Percent| Frequency Percent
EBB 74 4353 74 43.53
Meta 15 g.82 g9 52.35
RB 29 17.06 118 £9.41
SB 2 1.18 120 70.53
VATS 43 2824 168 93.82
EBB 2 1.18 170 100.00

Cumulative Cumulative
> f Frequency Percent| Frequency Percent
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N 3

Frequency
The FREQ Procedure

proc freq data=work.vania

tablesd*g*h*|*k;

run :

proc freq data=work.vania

tables d * g hopercentnorow

nocol;
run;

f Frequency

Frequency

The FREQ Procedure

Table of d by y

1

G2 | Frequency
Percent
Row Pct
Col Pct

G3 Frequency
Percent
Row Pct
Col Pct

G4 | Frequency
Percent
Row Pct
Col Pct

Total Frequency
Percent

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

llla

3
30.00
33.33

100.00
]
0.00
0.00
0.00

]
0.00

0.00

3
30.00

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

15 3

1

1]

m| Frequency 2 7 26 B5

Total | Frequency 17 10 27 B4

1
B

7

0
10

10

q
1 0
7 1
g 1

Frequency Missing = 8

a
2

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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OnpepensaHe

Ha BuUAaAa Ha pas3npepgeneHmn:e

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 Analyvsis 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 Expln:-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.

Assigning task roles For
Dristribution Analysis, you muast
assign at least one variable to
serve as an analysis wvariable, amd
that variable onust be numeric. In
this example, the variable Height
has been assigned bo the
Amnalysis variables role.

Choosing statistics There
are many options in Dbistribution
Amnalysis for choosing different
summary statistics amnd
examining different types of
distributions. In the Tables page,
wou can choose sets of statistics.
For this example, select Basic
confidence intervals, Basic
measures, Tesks for location,
MMoments, and Cuantiles. When
yvou are satisfied with your
selections, click Rumn.
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Results The resulting report starts with basic information about the distribution of the
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
miean, 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
man is zero; and quantiles.

Distribution analysis of: Height
The UNIVARIATE Frocedurs
Variable; Heighr
Blaimeins Duamdiles (Definition 5)
H 32 Sum Welghts 1z Cramtile Estimuate
WM& 311F. 5625 Sk O hddineanleiis 9839 100% Max S455 .0
St Deviakion 1B06. 15233 Variance F2E2008 . 54 949 E458.0
Skawiess 0,16096528 Kurosks =0, 3510857 959, 5576.0
Mpcarracted 55 4116864  Comedisl 55 1011504178 20 55330
Coeff Variation S8.015£1357  Sid Error Mean 318, 3521008 — iy
Basic Statistical Measures W% Medlan | 2957.5
Lacatlan WVarkabiliny 3% 175, 0
Mean  3113.563  Sid Deviation 1804 0% 813.0
Median 2557.500 WVarlance ITHIH0T 5% 354.0
Mads . Rangs G207 1% 251.0
Interguantile Range Jpza 0% Min 251.0
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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

sives you more control over which specific statistics are produced, and formats the results

differently.

The Fire and Ice Tours company has
weather data by month for both its
Seattle and Portland offices, along
with the number of tour bookings
for each month. Here is a sample of
the data set, NWweather. To
produce summary statistics, click the
data icon in the Project Explorer or
Project Designer to make it active.
Then select Describe » Summary
Statistics from the menu bar. The
Summary Statistics window will
open, displaving the Task Roles
page.

feg Prowect Dengres [ NWeeathe: (rosd- o]
i 1 L > -3

&

1

] 2 @7 18 176 19

3 | Seome 3 %8 06 638 <
4  Sewtm . “w9 13 27a 1
S  Seeme 5 S48 1 116 2
& Seerw [ sz8 21 as 18
7 | Seets 7 679 26 aos 17
B | Seote 8 S a ae ax "W
8  Seatw a2 26 15 ars -~
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BB | Foslerc 3 4= 18 575 17
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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
Classification variables
role, but the output is
formatted differently.
In this example, the
variables InchesRain
and Bookings have
been assigned to the
Analysis variables role,
and the variable City
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

wiarice fow FAATWICATEITA

Additional. Several statistics in the N P -
Statistics > Basic papge are chosenm e =

by default: mrean, stamdard At Lt -

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 = P

Avdditiomnal page has five mwore e - E
statistics, including confidemce " >
limvits of the meean. If vouw choose [T 0 p i 4 o il o el el 20 W el Lty vl B a-ind B Falf Wi
confidence limits, then you car af | =]

also choose the confidemos leweal. B e | | Fre [T = ey

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 — E
l'-h'e ErLEa i'n th“! Addjﬁm] PEE‘!' ::-l:-r"h'h'Il [ e R S S —— Cosidescs ol |0 oosicess s T of e
n,-m T et e Pk - W = -
Results The Summeary Statistics Pl [ Corlicmers o voaripteces
- - T Dot bl i O il
task will produce a table with all b e

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 e —r—— [ — — | Camc | [ ——n

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.
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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.
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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 |
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Choosing statistics You [ )

can choose mamy differemt ey —— B T T ST ——
statistics in the Table _q._T'I.E]}"E.iE. ;:‘._-.._.:= T S Sl el R T I R
task. The different categories of ¥ ol S b e T B e gt ik spamcl megafn snlice hpe 3 7
statistics are listed under Table g e e L t*;.?._;: .
Statistics in the selection pare [er—r . .
- B T P B s — e el
on e eft. Click Associatiosn p..,__._: = e
amd chisose the tests wouw wamk. Eatins B s = | e [ Pt st b 2 i 2 s
Im this example, Chi-sgquears besis i e e e L
has beem choser Rt e g e gty et e
— =P e P R
e e frpe—
L S S e A = T R
i L ey e e Ll
*—mfvb?m—.rhm-krhﬂﬂu—u:h—lq—il— b P
[ P [ Fors e ] [ G | L= |
HResults The owtput starts with a frequeency
table and is 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 Snatistic D W e Frok
pears that late d riures Eensad boe e oo
;-.P E imn = af =praEtes = The = -5 g 1 A5, STEL <. DOmL
ey the ‘berrnceT beoners.
probability of olrtaining a chi-sqguare value this Likelihood Rate Chi-Squars 1 35,1538 <,0ea00l
large or larger by cluamnce alone is bess tharn Cantinuiy Adj. Chi-Sqmara Al ooimEaes || eaEama
s
Pl ey e | B e e e B T B e 1 =I5.4745 =.OO01
Table Analysis L=l = v
Reswits A T e e e T o et O.3E@1
T o FEES Proocoacrms Lo aamn=as W 0. aaEs
.:III-I'::IBHUF_' Tahle af Timsdd@lay by Depasiures FEshar"s Exact Tasa
il Pt
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Time e CHLE vy [ CinTheme Totall Lefs=ide] Pe == F 1 . O
v oon e 52 e fg Lu3 Right =ided Frz == F 3 _qazaEr-—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 NWhweather 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 Exg Froject D et | T Wl aiues [ -onkr]

weather and the number of ﬁﬂm fa -I—-EE Lot L] 'FF'F&EJE} F*'Fl'"l"l_-'l'n ﬁ}@' 'Mﬂ'ﬂni Fﬂlﬁ'ﬂ#
H

lﬂu:ﬁbﬁukedﬂmﬂnmhtm ‘a e o) T T = —

FProject Explorer ar Project A0 | Seunts 0 CPE 1.6 B =

Designer, click the data icom to AN | Sesnte i1 L-d-] 24 EF7 5

meake it active. Then select 12 | Smesle nz o= 1.1 3B kil
13 | Fosttand L ag= ] .64 =2

Analyze e Multivariabe = ) Bl Fortiond = S i Y 14

l!'_‘nr.t'el.-u.l-_ln.us. The E‘nrrelaums ST [ — = 49 SR 5 o

wimdiow will open, displayimg 4B | Fostiand 4 e 0.4 a7 18
AT | Pratiad 3 RA no» 1 & 1

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,
FromMNormal, amd
ImchesFain hawve
Eeen assigned o the
Analysis variables
role, and Bookings

Correlatisms for WWWELTHER

" L QEERT
has besm as&lgrued e T . = c_n:m.n..r-
the Correlabe wilh i Frombicrmal o
: e - | ) e v
ol A B gy (=] o Pty coern et )

ol il - et
= ™" =
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Choosing statistics

and plots Toruna
correlation, all you meed

- . . Flesad ICion el o D
to do is assign variables Dsipusd Dhuin = Pawson
to the task roles. L] Tl Heeideg:
Howewver, you may want L] Ferdal

-, ] Bomwaes

additiomal statistics. The
Options page allows you
to choose the type of
correlation: Pearson (the
default), Hoeffding,
Kendall, or Spearman.
There are additional
options for Pearson
correlations. For this

Do Fod s
Dlagesss. of bstackoan

example, leave the bype al | 3
af corpelation set o
Pearsom.

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

BAGHEMatTmCT NY EecCK.U

s Pranan I a

-

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

Correlation Analysis

The CORR Procadure

included in the results.

1 With Yariables:

Bookizeas

v?lhl;n ¥or are 53:_155’? with 3 Vaiiable: MigTanmp FeonMormal TochssRain

a e ﬁﬂlmgﬁ,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‘laum Cfﬂéfﬁﬂi.ﬁ'ltﬁ_ m ﬂ.'l!]T-q =4 5430417 10.21254 L3003 4L .To00D0 T1 . S000D
default type of correlation is FremMeamal  Z4 141280 @ 1.99E5% 13.00000 -2 _40000 4. 90000
Pearsom, bl.'lt. ir e Ij"_&:ke'd 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

Paab = |1l un-lea Hi: Rha=0

InchesRairii are correlatedwith the number ofbookingsAvgTempis negatively

> significantly correlated with Bookings.

N 3
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Linear Regression

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 ExpLanal.nr}' wvariable. Wou must have 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 & Gty K umk; AdDollars s 0 Bosking:
wanis to see if the money spent on advertising is T | Seak 150 7
imcreasing the number of tour bookings. Here is a B | Seatk ﬂ 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 a n briccaed

r:n:rE:'b'ari.ablé oy the EEJE :::HL ”‘::1 ik r:¢-°:|.-.;.-| gl [ Ll
Dependent variable role, e & Ty ﬂtl.* Bokiewn
and one to the Explanatory rp— g"“'*[ : = "
variables role. Both the Praicio || G bestinge B e e s
dependent amd the e
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
variable AdDollars has been P 0 Sew JL Coww JL vt
assigned to the Explanatory
arael sbuloc emllo

N 3

B
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Choosing statistics Becauseyou can perform many different types of regression
analysisusingthis task,there are a lot of optionslistedin the selectionpaneon the left.
In the Model page you can choose the model selection method, includingforward,
backward stepwise and severalmethodsbasedon R-squared The Statisticspagegives
choices for additional statistics including details on estimates, correlations, and
diagnosticsFor this simpleexamplethere is no needto changethe model type,or to

request additional statistics
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Selecting plots Options
for plots are divided imbcs
three groups: Predicted,
Fe=sidual, arnd Imfluence. To
produce a simple scather
Pplot of the depemdent an<d
explanatory variables with
the regressionm lime ansd
confidence limits, selaect the
Fredicted srowp of options
im the selection pame om the
left. Then, in the Scatter
Plots area, select Observed
wa& independents amd
Confidence limiks.

Results The results of the | | | Dectespertnd | ke

regression analvsis stare —— 11 r—— ] [— | [ [T ]
writh the mumiber of
obhservatiocnmns wsed for e

amalysis, followed by e Analysis of Varianoe

Linear Regression Resuits table, statistics, and Parameter Estimates. In
Tise FIEG Procedune this example, the muodel s sigrificant with a p-
Aiaaal Lisedr Rapressian  Mooal 2
Dimmermernr Warisble: Boohirmgs e -nl: ]ES- Ebuam D001 . "I'.h.e scatter plot gives
a graphic wview of the analysis.
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Analysis of Variance

SAS Enterprise Guide can perform several types of analysisiotivadiragroeway ANOVA

and nonparametric-way ANOVA, allasmixed and linear models. This section shows the One
Way ANOMAsk,whicperforms analysis of variance tests, and comparisonsyoumeans.

have SAS/STAT software installed on your SAS serveraiihedN\{DYA taskEheFire and

Ice Tours company wants to know if the toursaittietbree difficulty ratings, attract customers
from different age grolipecustomernwere surveyed in each of the three difficulty catéigdries to
theirages. Here is a sample of the resulting data set, Agesjdaikploreor Project Designer,
click the data icon to make it adtiesselecAnalyzeg& ANOVA OneWay ANOV&om the

menu bal heOneWayANOVA window will open, displaying the Task Roles page.

Assigning task roles dirmewayANOVAyou must assign eaeabléothe Dependent variables

role, andnetothe Independent variable Thkedependemariable is@umerivariablevhose

means you wantést. Thendependent variathterminethedifferent categories. In this example
thevariable Age has been assigriedDependent variables fAevariabl®ifficulty has been
assignetbthelndependent variable roj@udvanto test more than one variablgérag you can
assign several varialiddbe Dependevdriables role, lmatchvariablavill be analyzed separately
Choosingtatistics THeneWayANOVAask offers several grafioptionsn the selection pane on
the leftinthe Tests page, you can selectdestgial’ariance. In the Plots pggecanrequest
boxandwhisker aneanglots You can choodescriptivstatisticéor the dependent variables in
the Means > Breakdown pagamfanto do any comparisomefngests choose them in the
Means> Comparisgmage. In this examfe h enfiuftipgedmparisgorocedurkas been

>selected frothelistof possible methods.

B
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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.

One- Way Analpsis of Variance
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