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SCENARIO

A You work for a supermarket and the supermarket is offering a new line of
organic products. Management wants to determine which customers are
likely to purchase these products.

A So you decided to send coupons to customers that are in your loyalty program
S0 you can see which ones buy items from the new organic line.

A You have collected the data and now you need to determine information about
your customers that have bought the organic line items.

A You have Base SAS and SAS/STAT (SAS/Graph is useful too!)
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DATA

ID Unique Customer ID

DEMAFFL Affluence grade on a scale from 1 to 30

DEMAGE Age, in years

DEMCLUSTER Type of Residential Neighborhood T 55 levels
DEMCLSUTERGROUP Neighborhood group - 7 levels

GENDER M=Male, F=Female

DEMGREGION Demographic Region

LOYALTYSTATUS Loyalty status: tin, silver, gold, or platinum
PROMSPEND Total amount spent

PROMTIME Time as loyalty card member

TARGETBUY Organics purchased? 1=Yes, 0=No

TARGETAMT Number of organic products purchased during promaotion
PREPROMAMT Number of organic products purchased before promotion
DIFF_AMT TARGETAMT - PREPROMAMT



DATA SAS CODE

PROCPRINT DATA=mydata.organics
(OBS=10)
OBS"Row number"
LABEL;
VAR ID DemAffl DemAge DemCluster
DemClusterGroup DemGender DemReg
PromClass PromSpend PromTime
TargetBuy TargetAmt ;

RUN
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DATA SAS ENTERPRISE GUIDE

Capability
Control Charts
Pareto Chart...

Time Series

Data Mining

Tasks | Program  Tools
Data
Describe | List Data...
Graph Z  Summary Statistics Wizard...
ANOVA Z  Sumrmary Statistics...
Regression Summary Tables Wizard...
o LT T Summary Tables...
Survival Analysis
B List Report Wizard...

Tk

Characterize Data...

Distribution Analysis...

One-Way Frequencies..,

[ [ &

Table Analysis...

p
List Data First 10 rows for C:\Public\Qrganics\organics.sas7bdat

Data
Options
Titles
Properties

Data

The selection pg

Data source:  C:\Public\Organics'organics sas 7bdat

Taskfiter:  None

Variables to assign:

Name

A

&) DemAffl
@ DemAge
/A DemCluster

IS

Task roles:
49 List variables

| »
1B

LA DemChieterGrmin

; -
£ DemCluste] List Data First 10 rows for C:\Public\Crganics\organics.sas7bdat

£i DemGende
é\} DemReg
/A DemTVReg
/A PromClass
&) PromSpenc
@ PromTime
(@ TargetBuy

A Tarnat mi

OLAP

Task Termnplates

Data
Options
Titles
Properties

Options

First n rows

nt(): 10

Print the row number
Column heading:

Row number

Use variable labels as column headings
[ Print number of rows

[ Round values before summing

Fi| Divide page into sections {no effect on HTML
output)

Heading direction
@ Default

(7 Horizontal

() Vertical

Column width
© Default
© Ful

() Minimum
(=) Uniform
() Uniform by

[] Spiit labels at:




DATA

Organics Data Table (first 10 rows)

Row Customer Loyalty Age Gender Loyalty Total Loyalty Card Organics Organics PrePromAmt Diff_Amt
number | ID Status Spend Tenure Purchase Purchase
Indicator Count

1 | 0000000140 76 3. Gold 16000 4 0 0 0 0

2 | 0000000620 49 3. Gold 6000 5 0 0 0 0

3 | 0000000868 70 Female 2. Silver 0.02 8 1 1 0 1

4 | 0000001120 65 Male 1. Tin 0.01 7 1 1 0 1

5 | 0000002313 68 Female 1. Tin 0.01 8 0 0 0 0

6 | 0000002771 72 4. 20759.81 3 0 0 0 0

Platinum

7 | 0000003131 74 Female 1. Tin 0.01 8 0 0 0 0

8 | 0000003328 62 Male 1. Tin 0.01 5 0 0 0 0

9 0000004529 62 Male 2. Silver 2038.76 3 0 0 0 0

10 | 0000005886 43 Female 3. Gold €000 1 1 1 0 1

Observations 22,223
Variables 14
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FIRST THINGS

El RSTé CATEGORICAL VARIABLES - SAS CODE

PROCFREQ DATA=mydata.organics;
TABLES TargetBuy TargetAmt PromClass DemGender,
RUN




FIRST THINGS

= LCATEGORICAL VARIABLES - SAS ENTERPRISE GUIDE

RSTEe

Tasks | Program  Tools ) i .
D One-Way Frequencies Initial Values for C:\Public\Organicshorganics.sas7bdat |i|
ata k
: = 1 Data Data
Describe 3 List Data... Statistics
Plots
Graph [ .. : Results Data source:  C:\Public\Organicshonganics sas /bdat
P Z  Surmmary Statistics Wizard... Tles Taskfiter:  None
L Properties
ANOVA » | T Summary Statistics...
HE rE55i on . Wariables to assign: Task roles:
g ] Summary Tables Wizard... Name o ] {gnfs ;agf:'es
. - =y e a
Multivariate 3 Summary Tables %'D @ TEEHM
DemAff
. . i PromClass
Survival Analysis  » @ DemAge = % DemGender
@ List H.EFI-DI"IZ Wizard... £ DemCluster 3 Frequency count (Limit: 1)
e £ DemClusterGroup 5 45 Group analysis by
Capability ' Characterize Data 4 DenGender
Hi D
Control Charts 2 L : %DZ%HSQHEQ
Uiy Distribution Analysis... b PromClass
lflwm Pareto Chart @ PromSpend m
One-Way Frequencies... @ el
i : ) Target
Time Series » |E Table Analysis... D Tty Z
D'Etﬂ M | M | M g b The selection pane enables you to choose different sets of options for the task. -
OLAF ' A ) [ sve ) [ cma ] [_bor
Task Templates *




RTINS CATEGORICAL VARIABLES

FI RSTE€e
The FREQ Procedure
Organics Purchase Count

Organics Purchase Indicator TargetAmt | Frequency Percent

TargetBuy Frequency Percent 0 16718 75.23

0 16718 75.23 1 4625 20.81

1 S505 24.77 2 715 3.22

3 165 0.74

Loyalty Status Gender
LoyaltyStatus | Frequency Percent DemGender Frequency Percent
1. Tin 6487 29.1% 2512

2. Silver 8572  38.57 F 12145 61.64
3. Gold 6324 2B.46 M 5815 29.50
4. Platinum 840 3.78 U 1747 8.86
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RTINS CATEGORICAL VARIABLES

FI RSTE&
The FREQ Procedure Organics Purchase Count
Organics Purchase Indicator TargetAmt | Frequency Percent
TargetBuy Frequency Percent 0 16718 75.23
0 16718 75.23 1 4625 20.81
1 S505 24.77 2 715 3.22
3 165 0.74
Loyalty Status Gender
LoyaltyStatus | Frequency Percent Gender | Frequency Percent
1. Tin 6487 29.1% 4259
2. Silver 8572 38.57 Female 12145 67.63
3. Gold 6324 28.46 Male 5815 32.37
& Platinum el Frequency Missing = 4259

OSas | &,



FIRST T,:”|N(F3;SS T «CONTINUOUS VARIABLES i SAS CODE

PROCMEANSDATA=mydata.organics
VARDEEDF MEANSTD MIN MAX N NMISS,
VAR PromSpend PromTime DemAge
RUN

* Use PROC UNIVARIATE to generate the histograms;

TITLE1 "Summary Statistics" ;

TITLE2 "Histograms" ;

PROCUNIVARIATE DATA=mydata.organics NOPRINT
VAR PromSpend PromTime DemAge
HISTOGRAM,;

RUN
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FIRST THINGS
=

Tasks | Program  Tools

RSTe

CONTINUOUS VARIABLES - SAS ENTERPRISE GUIDE

Z Summary Statistics Initial Values for Ch\Public\Crganicsh\erganics.sas7bdat

Data Data
Statistics
Data b Basic
Percertiles Data source:  C:\Public\Organics“organics sas /bdat -
Describe b List Data... " Additional Task fiter:  Mone _
ots
Graph [ 3 o . Results
P = SI..Irnr'nar_I.-' Statistics Wizard... ;rtles Variables to assign: Task roles:
roperties = - 5
.y N - Analysis varables i
ANOVA P || T Summary Statistics... ame = 6@ PromSpend
Ao ]
[ {i2) Demaf i) PromTime
2m. s
HEg ression » CUFAMa ry Takles Wizard... (@ DemAge Z Summary Statistics Initial Values for C:\Public\Organics\organics.sas7bdat B
Multivariate b | = £ DemCluster
Summary Tables... 4 DemClusterG| | | Data Statistics > Basic
H H {,;g\ DemGender Statistics
Survival Analysis  » % bonbcn B
B List Report Wizard... /b DemTVFe Percenties | Basic statistics ‘ -
Capability 3 /s PromClass Addtional | [V]Mean Maximum decimal places:
Characterize Data... @ PomSpond || | P2 [¥] Standard deviation 1 v
Control Charts 3 . . {2 PromTime ?:I::"s ] Standard emor
Ul Distribution Analysis... %Targagw s P Vaiance
flm Pareto Chart... = One-WayF : % Tariot s [¥] Minimum Divisor for standard deviation and
ne-Viday Frequencies... The selection pan Maximum varance:
Tirme Series b E Takle AHEI}"EiE... gMode Degrees of freedom v 1
Ran:
.. — ge
Data Mining 3 review code 7] Sum
Data Plots - Sum of weights -
CLAP ] Statistics [¥] Number of observations
Basic Number of missing values
Task Templates b Percerties | Generated P|°'f5.
Additional Histogram
i il
Results =
R The selection pane enables you to choose different sets of options for the task. -
Tiles [] Box and whisker
Properties ? é $ 4
2] Preview code Rn  v][ Save |[ cCancel || )




FIRST THINGS CONTINUOUS VARIABLES

FI RSTe
The MEANS Procedure
Variable Label Mean Std Dev Minimum Maximum N N Miss
PromSpend Total Spend 4420.6 T559.0 0.0 29&313.9 22223 0
PromTime Loyalty Card Tenure 6.6 4.7 0.0 35.0 21542 281
DemAge Age 53.8 13.2 18.0 79.0 20715 1508

The UNIVARIATE Procedure

Distribution of DemAge

Percent

T 6 T T T T . T 3
15 b1 k7 &% % &5 s =3




FIRST T,:”|N(F3;SS T LCONTINUOUS VARIABLES - SAS CODE

PROCUNIVARIATE DATA = mydata.organics
CIBASIC ( TYPEETWOSIDEDALPHA=0.05 ) MUG=0;
VAR PromSpend DemAge PromTime;
HISTOGRAM PromSpend DemAge PromTime / NORMAL
( W1 L=1 COLORYELLOWMUBEST SIGMA=EST)
CFRAMEGRAY CAXESBLACK WAXIS=1
CBARLINE=BLACK CFILL =BLUE PFILL =SOLID ;
RUN
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FIRST THINGS

CONTINUOUS VARIABLES - SAS ENTERPRISE GUIDE
FI RSTE

Tasks | Prﬂ-g ram Tools (Lm, Distribution Analysis Initial Values for C:\Public\Organics\organics.sas7bdat ;, 23 ,‘\
Data » Data Dita
Distributions
I = Summary .
L= d List Data.., Normal Data source:  C:\Public\Organics‘organics.sas 7bdat
G h Lognomal Task fiter: ~ None
rap g T Summary Statistics Wizard... et
- - B ; T ;
ANOVA » | & Summary Statistics... sl Vnmepien to v Tstoles |
Kemel Name - @] Analysis variables
Regression P = : - AD B @ PromSpend |
2] Summary Tables Wizard... % @) DemAge E3
Multi . pearance @DemNﬂ ... PromTime
ultreariate k =l Summiary Tables Inset @ DemAge B8] Group analysis by
d
g wval Analvsi Y I‘:Ib s £& DemCluster B - |[@] Frequency count (Limit: 1)
- LT nalysis y . . P esem /A DemClusterGroup = L Relative weight (Limit: 1)
i List Report Wizard... i %g::gender H8) Ciassfication variables (Limit: 2)
Capability L : g Do @a !
- Characterize Data... £ DemTVReg
Control Charts 3 4 FronCimse
1etri 1 1 &) PromSpend NIl
& Pareto Char Uy Distribution Analysis... -4
One-Way Frequencies... @ Targetbuy A o
Time Series 3 i nsfo | Data Plots > Appearance
B TebleAnalysis.. Data Distributions > Summary Distributions
Data Mlﬂlﬂg k Distributions Summary
Summary 3 [ Normal Mote: Insets are valid on histogram, probability
OLAP ] N | Available distibutions Lognarmal and quartile-quantile plots only.
oma — Expaonential
Lognomal | Weibul _
Task Templates 3 Exponertial Momal Beta ‘ Histogram Plot
Gamma
Weibull Kemel R
Beta "] Lognomal Plots L [”] Probability Plot
Gamma TE:E"E'”“E —
Kamel || Exponential o [F] Quanties plot
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A PICTURE IS

WORTHE
The UNIVARIATE Procedure
Distribution of PromTime
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A PICTURE IS

WORTHE
The UNIVARIATE Procedure
Distribution of Prom$Spend
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IS IT NORMAL?

The UNIVARIATE Procedure

Distribution of DemAge
40 4
30 + _..-f‘_'“-\ Goodness-of-Fit Tests for Normal Distribution
e S,
' Test Statistic p Value
S o 7 Kolmogorov-Smirnov D 0.0493570 Pr>D <0.010
E ] ;',-' .1"‘
o ' Cramer-von Mises W-8Sq 10.8931792 Pr>W-Sq [<0.005
N Anderson-Darling A-Sq B80.1149533 Pr>A-Sq [<0.005
.-f LY
10 4 /
/'/ \\
] —T— -_-}_ T T T T T T T —
15 25 35 45 55 65 75 85
Age
| Curve Normal(Mu=53.797 Sigma=13.206) |
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ASSOCIATIONS




ASSOCIATION

A An association exists between two variables if the distribution of
one variable changes when the level (or value) of the other
variable changes

A lf there I1s no association, the distribution of the first variable is the
same regardless of the level of the other variable




TESTS OF
ASSOCIATION

NULL HYPOTHESIS ALTERNATIVE HYPOTHESIS
A There is no association between A There is an association between
GENDER and TARGETBUY GENDER and TARGETBUY
A The probability of purchasing organic A The probability of purchasing organic
items is the same whether you are male items is different between males and

or female females




INITIAL ANALYSIS SAS CODE

PROC FREQ DATA = mydata.organics?2
ORDER=INTERNAL,;
TABLES Gender * TargetBuy / FORMAT=COMMAS.
NOROW
NOCOL
NOPERCENT
EXPECTED
NOCUM
ALPHA=0.05;
RUN;




INITIAL ANALYSIS

SAS ENTERPRISE GUIDE

Tasks | Program  Tools
Data k
Describe r List Data...
Graph g Z  Summary tatistics Wizard...
ANCOVA ¥ | £ Summary Statistics...
Regression ' =] Summary Tables Wizard...
Multivariate k Summary Tables...
Survival Analysis  »

B List Report Wizard...

ST ' Characterize Data...
Control Charts g Ul Distribution Analysis...
i One-Way Frequencies...
Time Series ¥ |E Table Analysis...
Data Mining b
OLAP »
Task Templates »




INITIAL ANALYSIS

SAS ENTERPRISE GUIDE

E5 Table Analysis Initial Crosstab for SASApp:MYDATAORGANICS2

Data

Tables

Cell Statistics

Table Statistics
Associztion
Agreement
Ordered Differences
Trend Test
Computation Options

Results
Cell Stat Resutts
Table Stat Results

Titles

Properties

AL

HE - ==
= Table Analysis Initial Crosstab for SASApp:MYDATAORGANICS2 |£
Data
Data Tables
D SASApp:MYDATAORGANICS2 Tables
EEETEEE = ¢ -m Cell Statistics
jlosaif=ptn Tahble Statistics Varables permitted in table: Preview:
Association TargetB
I an uy
Variables to assign: Task roles: ﬂgreemem o
- Ordered Differences Heem Ball
Name - Frequencyc:?urrt {Limit: 1) Trand Test Il Bl el | el | s | b
AD % Sroup anabas by Computation Options o | AR
able varables
@ DemAf @) TargetBy Resuts 2 - | .
iz DemAge @ T Cell Stat Resuits ‘g = = = =
i DemCluster Table Stat Resutts
@ DemClusterGroup = Titles I Bl | | I | =
5 Denfeg Propeties AL
A DemTVReg
@ PromSpend
@ PromTime Tables to be generated:
TargetBuy Gender by TargetBu
W y TargetBuy
TargetAmt Data ictics <select to begin defining a new table>
Cell Statistics ng
% PrePromAmt I Tahles
B —— — | Cell Statistics
Table Statistics Available statistics
Association [T Cumulative column percertages Delete
E Agreement [7] Row percertages
Ordered Differences Qe meerrer e
Trend Test Cal ) 1
Computation Options rEQUEnCIEs I
Results [] Cell percentages w code Run "] [ Save ] [ Cancel ] [ Help
Cell Stat Results [C] Missing value frequencies

Table Stat Results
Ttles
Properties

[ Cell contribution to Pearson chi-sguare
[7] cell frequency deviation from expected
Expected cell frequency

Percentage of total frequency
[ Include percentages in the data set




CATEGORICAL VARIABLE TEST




Base
CHI -SQUARE TEST

The FREQ Procedure
Frequency Table of Gender by TargetBuy
Expected
A Association TargetBuy(Organics Purchase Indicator)
AObserved frequenci es|®fndeEsdsbct ed O [ Hze
frequencies Female 7,944 4,205 12,149
- 8,652 3,497
A No Association
_ Male 4,849 966 5,815
A Observed frequencies = expected 4,141 1,674
frequencies Total 12,793 5,171 17,964
Frequency Missing = 4259
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CHI -SQUARE TEST

ni-square tests and the corresponding p-values
Determine whether an association exists

DO not measure the strength of an association
Depend on and reflect the sample size

Do Io Do ()




P-VALUE FOR CHI -
SQUARE TEST

A Probability of observing a chi-square statistic at least as
large as the one actually observed, given that there is not
association between the variables

A Probabillity of the association you observe in the data
occurring by chance
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Base
CHI -SQUARE TEST SAS CODE

PROC FREQ DATA = mydata.organics2
ORDER=INTERNAL,;
TABLES Gender * TargetBuy / FORMAT=COMMAS.
NOCOL
NOPERCENT
CELLCHI2
EXPECTED
NOCUM
CHISQ
ALPHA=0.05;
RUN;




CHI -SQUARE TEST SAS ENTERPRISE GUIDE

Tasks | Program  Tools Data Cell Statistics
Tables
Data » Cell Statistics
- Awailable statistics
Describe | TEE - Table Statistics
Sl As=ociation [] Cumulative column percentages
Graph g Z  Summary Statistics Wizard... Agreement < Fow percentages
ANOVA b | £ Summary Statistics... ?Sﬂﬁegﬁmces UM percentages
[ - - : Cell frequencies
Regression ' 5 Summary Tables Wizard... Computation Options [71Cel freq
Multivariate | = Results [T Cell percentages
B List Report Wizard... T Table Stat Resuits q i Cell cortribution to Pearson chi-square >
ar es ——
Capability » Characterize Data.. Properties [ Cell frequency deviation from expected
Control Charts ' Uik Distribution Analysis... Expected cell frequency
lim Pareto Chart. One-Way Frequencies.. Percentage of total frequency
Time Series v [E  Table Analysis... [] Include percentages in the data set
Data Mining 2
OLAP 3

Task Templates 2




