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Steps to Success with
PROC MEANS

m Very powerful BASE SAS Procedure
m Analyzes numeric variables
O Calculates univariate statistics
m Analyses (Output) stored in
O Output Window (Default)
O0SAS Data Sets (Optional)
m Why Use PROC MEANS?

May 2010
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Why Use PROC MEANS?

m Calculate statistics on values of numeric
variables

m Prepare “data marts” or analysis data sets for
subsequent analyses

m Generate reports
m Create SAS data sets for use in other tasks

m Explore data prior to applying other SAS
capabilities
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PROC MEANS:
Basic Steps

m PROC MEANS is a BASE SAS Procedure

m |dentical to PROC SUMMARY as of Version 6.0
(released in 1991)

m Many features/enhancements added in SAS 8
and a few more in SAS 9 Software

m Defaults:
O Analyzes all numeric variables in a SAS data set
O Presents results in the Output Window

PROC MEANS:
Key Terms and Concepts

Input Data Set:
O SAS data set PROC MEANS will analyze
m Analysis Variables:

O Numeric Variables whose values will be analyzed by PROC
MEANS

m Statistics Keywords:
O The statistical analyses PROC MEANS will generate
m Output Data Set:
O SAS data set created by PROC MEANS containing the analyses
(optional)
m Classification Variables:

O Numeric or character variables whose values will be used to
“classify” or “subgroup” the analyses
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Step 1: Getting Started

m Example Data Set

016,400 rows/observations from an electrical
utility
m One observation = one year’s data from one
customer on electrical usage, rate schedule,
billing, etc.
m Twelve Monthly Variables

o KWH = number of kilowatts (KWH) used that month
o REV = revenue billed that month

Step 1:
Getting Started

m Task: Analyze KWH and REV for January

2 options nodate nonumber nocenter orientation=landscape;

3

4 libname andrew "C:\Documents and Settings\Owner\Hy Documents\PROC MEANS";
5

6 title 'Steps to Success with PROC MEANS';

7

8 * Ex. 1: Defaults; /i Input Data Set I
9= proc meansl data=andrew.electricity; I

10 var kwh1 revi; < |Ana|ysis Variables |
11 title2 'Example 1: Default PROC HEANS Output';

12 run;
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More on Analysis Variables

m Placed in the VAR Statement

OMust be stored as numeric variables in the

input data set
m Otherwise, PROC MEANS will not execute and
errors will appear in your SASLOG

O If you omit the VAR Statement from your
PROC MEANS task then ALL numeric
variables in the input data set will be analyzed
and have statistics computed on them

m Almost always unnecessary and wasteful of
computing resources

May 2010 III
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Step 1:
Results in the Output Window

Five default statistics: N, Mean, Standard Deviation, Minimum, Maximum

e Steps to Success with PROC MEANS
—|[Example 1: Default PROC MEANS Output

‘||The MEANS Procedure

Variable I N Mean Std Dev Minimum Max i mum I

KWH1 16238 538 .44943896 1036.51 0 B5557.00
REV1 16243 63.7236414 86 .4849402 0 £798.9¢2

N is the number of observations in the
Input Data Set with a non-missing value
of the Analysis Variable
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Step 2: Take Control!

m PROC MEANS has many options and
statements you can use to control the
analytic processes it carries out

O Select the observations from the Input Data

Set to be analyzed
O Choose the statistics to be calculated

O Control the display of the results in the Output

Window
O Store results in a new SAS data set

May 2010

Step 2: Take Control!

m Tasks:

O Calculate Default Statistics for EASTERN
Region Customers
OAdd Variable Labels to the Outpuit.

ORound displayed results to two decimal
places
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Step 2: Take Control!

MAXDEC Option specifies maximum
number of decimal places

13
14 * Ex 2: HAXDEC and Labels, WHERE Statement;/

15- proc _means data=andrew.e1ectricit
16 where region = 'EASTERN';

17 var kwh1l revi;

label kwh1 = 'January KWH'
'January Revenue'
2: MAXDEC Option and Labels';

f Eastern Region Customers Only';

WHERE Statement selects
rows/observations for analysis

revi
title2 'Exam
21 title3 'Analysis
run;

LABEL Statement Provides descriptive
information for the Analysis Variable names.
Can be up to 256 c“;larve{i\g{t\ers long.

Step 2:
Results in the Output Window

Effect of specifying MAXDEC=2 in the PROC
MEANS Statement. Displayed results of

Steps to Success with PROC MEANS icti i
Exomple 2: HANDEC Dption snd Labels statistics are rounded to two decimal places.

Analysis of Eastern Region Customers Only
The MEANS Procedure
Variabl Label N Mean Std Dev Hinimum Max i num

KWH1 January KWH 5077 4yga.o00 898 .56 0.00 2B0H0.00
REV1 danuary Revenue 5077 57.95 105 .23 0.00 £793 .82

Variable labels specified in the LABEL
Statement. By default, Variable Labels in the
Input Data Set's Descriptor Portion are
displayed in the PROC MEANS output. You
can specify your own Variable Labels using the
LABEL Statement in the PROC step, as shown
on the previous slide.
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A Comment about the WHERE Statement

m The WHERE Statement selects the rows, or
observations, for analysis by PROC MEANS
from the Input Data Set

O Very similar to the WHERE Clause Data Set Option,
which will be demonstrated later in this presentation.

m Both are very powerful and both can be used in
ANY SAS Procedure that reads a SAS data set

O Both avoid creating a “subset” data set from a larger
file before conducting the analyses you need from the
subset

m Remember that testing values of character
variables is CaSe-SenSiltiVe !
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Step 3:
Select the Statistics You Want

m Effective with the release of SAS 9.2
Phase 1 Software, PROC MEANS can
calculate 32 statistics
O Categories:

m Descriptive
= Quantile
m Hypothesis Testing
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Select the Statistics You Want

m Statistics KEYWORDS identify the
analyses you want PROC MEANS to

Step

3:

peform on the Analysis Variables specified
in the VAR Statement

O Pick as many, or as few, as you need/want

May 2010

Descriptive Statistics Keywords
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CLM RANGE
css SKEWNESS
|ISKEW
cv STDDEV|
STD
KURTOSIS|KURT STDERR
LCLM SUM
MAX SUMWGT
MEAN UCLM
MIN uss
N VAR
MODE
e——




Quantile Statistics Keywords

MEDIAN|P50 Q3|P75 Quantile Statistics were
added to PROC MEANS

P1 P90 with the release of SAS
Version 8 Software.

P5 P95 PROCs MEANS,
SUMMARY, REPORT,

P10 P99 TABULATE and
UNIVARIATE now

Q1|P25 ORANGE compute a common
“suite” of statistics.

May 2010

Hypothesis Testing Keywords

PROBT

T

The T Keyword computes the “single
sample” or “paired difference” test and the
PROBT Keyword computes the probability
value (p-value) associated with the
computed value of the T Statistic.

A “two-sample” T-test is computed using
PROC TTEST in the BASE SAS Module.

May 2010
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Step 3: Select the Statistics You Want PROC
MEANS to Compute

/ | The WHERE Clause Data Set Option |
24 * EX 3: Select Statistics;

25-proc means data=andrew.electricitykwhere=(region = ‘EASTERN‘))I
26 maxdec=0

27 | mean median max min n nmiss; |\I Selecting Statistics to be Calculated I

28|var kwh1-Kwhs; |1§
29 1label kwhi = 'Jan 2008 K List-Addressing of Analysis

30 kwh2 = 'Feb 2008 KWH' Variables with a Common Prefix
31 kwh3 = 'Mar 2008 KWH'
32 Kwh4 = 'Apr 2008 KWH'
33 Kwh5 = 'May 2008 KWH'
34 Kwhé = 'Jun 2008 KWH';

35 title2 'Example 3: Using the WHERE Clause Data Set Option, Selecting Statistics';
36 title3 'Keywords and List-Addressing of Analysis Variables with a Common Prefix';
37 title4 'in the VAR Statement';

38 title5 'Analysis of KWH1-KWH6 in the Eastern Region';

39 run;

Step 3: Select the Statistics You Want PROC
MEANS to Compute

Steps to Success with PROC MEANS

Example 3: Using the HHERE Clause Data Set Option, Selecting Statistics
Keywords and List=-Addressing of finalysis Variables with a Conmon Prefix
in the VAR Statement

finalysis of KMHI-KMHE in the Eastern Region

The MEANS Procedure

H
ariable Label IMean Hedian Ma i mum Minimum N Hiss I
KHH1 Jan 2008 KWH 489 350 26040 [} 5077 47
KHH2 Feb 2008 KHH 463 348 26880 1] 5089 35
KHH3 Mar 2008 KHH 462 351 27240 0 5090 34
KHH4 Apr 2008 KHH 539 404 34320 0 5098 26
KHHS May 2008 KHH 598 451 35040 0 5097 27
KWHB Jun 2008 KHH 562 411 36240 ] 5102 22
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Step 4:
Be Classy with the CLASS Statement

m CLASS Statement

ORequests that PROC MEANS “classify” or
“group” the analyses it carries out “by” the
values of one or more Classification Variables

OInput Data Set DOES NOT have to be sorted
by the values of the variables placed in the
CLASS statement

m NOBS computed/displayed by default

51

53

52¢

Step 4.
Be Classy with the CLASS Statement

* Ex 4: Class Statement, Selecting Statistics;
proc means data=andrew.electricity maxdec=2
n_nmiss mean median;

54

class region; G — I Classification Variable in the CLASS Statement

56
57
58
59
60

5 var kwh1 revi;

label region = 'Region Serving Customer'
kKwhi = 'January KWH'
revi = 'January Revenue';

title2 'Example 4: Using the CLASS Statement and Selecting Statistics';
run;

May 2010
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Step 4:
Be Classy with the CLASS Statement

Jalisteps to Success with PROC MEANS
| Example 4: Using the CLASS Statement and Selecting Statistics
i
1| [The MEANS Procedure
h Region
Serwving N
Customer M Obs Variable Label N Miss Hean Median
EASTERN 5124 KHWH1 January KHH 5077 47 489.00 350.00
REV1 Januar! v Revenue 5077 47 57.95 40.64
HNORTHERN t462 KHH1 January KHH 5423 39 634.83 491 .00
REV1 Januar! v Revenue 5428 34 74.03 57.49
SOUTHERN 720 KHH1 January KHH 717 2 768.82 622.00
REV1 Januar: v Revenue 77 3 91.92 70.43
HESTERN L075 KHH1 January KHH 5021 54 451.46 361.00
REV1 Januar: v Revenue 5021 54 54.40 42.59

The NOBS (number of observations)
column is computed by PROC MEANS
by default when you use a CLASS

statement.
May 2010 25

NOBS, N and NMISS

m NOBS: Number of observations with the
associated value of the Classification
Variable

m N: Number of observations with a non-
missing value of the Analysis Variable

m NMISS: Number of observations with a
missing value of the Analysis Variable

May 2010
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Step 5: Be Really Classy with More than
One Variable in the CLASS Statement

m You can use as many Classification
Variables as you need/want in a single
CLASS statement

OMultiple CLASS Statements are also

permitted; this is covered in my “Beyond the
BASICS” talk on PROC MEANS

O Default: Statistics are computed at all
possible ways to combine the NON-MISSING
values of the specific Classification Variables

Step 5: Be Really Classy with More than One
Variable in the CLASS Statement

62 * Ex 5: Use More Than One Class Variable;
63 * Select Obs Where Transformer Model Starts with Letter K;
64-proc means data=andrew.electricity(where=(trans =: 'K'}))
maxdec=2
sum _n_nmiss;
class region trans;
var reviz;

title2 'Example 5: Usl
run;

Two Class Variables';

Two Classification Variables in the CLASS Statement I

May 2010 28
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Step 5: Be Really Classy with More than One Variable

in the CLASS Statement

teps to Succgss wi PROC MEANS .
Example 5: Using Twoglass Variables | example, Transformer K12 is only in the Western Region and

=

Notice that statistics are calculated for every non-missing

The MEANS Procedure K1233 is only found in the Northern Region
Region
Serving N
Customer TRANS N Dbs Variable Label Sunm N ss
EASTERN Kizie 85  KHH1Z Decenber KWH 33717.00 85 0
REV1Z Decenber Revenue 478606 85 0
K1233C 427 KUH12 Decenber KUH 20574400 424 3
BEV12 Decenber Revenue 26033.09 a2 i
NORTHERN Kiziic 160 KuH12 Decenber KUH 109544 .00 160 0
REV1Z Decenber Revenue 13618.19 160 0
K1233 5 KHHIZ Decenber KWH . 0 5
REV1Z Decenbor Revenue . 0 5
K1233C 455 KUH12 Decenber KWH 267398.00 452 3
—— BEULS. Ny bea Doooyo 2234048 Cp 452, 2
SOUTHERN Kiziic 21 KUHIZ Decenber KUH 20496.00 21 0
REV12 Decenber Revenue 2611.17 21 0
K1233c 63 KHH1Z Decenber KUH 50168.00 63 0
REV1Z2 Dec: er Revenue 6172.98 63 0
MESTERN Kiz 4 KuHIZ Decenber KUH . ] 4
REV1Z Decenber Revenue . 0 4
Kiziic 116 KuHI2 Decenber KUH 39619.00 108 3
REV1Z Decenber Revenue 4931.26 108 ]
K1233C 381 KUHIZ Decenber KUH 151965.00 369 12
REV1Z Decenber Revenue 18871.38 369 12
May 2010
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Step 6: Don’t Miss the MISSINGS!

m In Step 5 we saw that only the non-
missing values of the classification
variables were displayed in the PROC
MEANS-generated output.

m How can we account for/display missing
values of the classification variables in our

PROC MEANS results?
OAnswer: The MISSING option

May 2010

15



" A
Step 6A: Default Results without the
MISSING Option

75 * EX 6: Don't Miss the MISSINGs!;

76=proc means data=andrew.electricity(where=(substr(trans,1,1) NOT IN('C','H')))
77 maxdec=0

78 Sum N NmMiss;

79 class trans;

80 var kwhi2;

81 lakel region = 'Region Serving Customer'
82 kwhi2 = 'December KWH'
83 revl = 'December Revenue';

84 title2 'Example 6A: Default Results Without the MISSING Option';
85 run;

" A
Step 6A: Default Results without the
MISSING Option

9] 5teps to Success with PROC MEANS
“|Example 6A: Default Results Without the MISSING Option

(ST =

J

By default, only the non- llthe MEANS Procedure
mlSSlng Values of the fAnalysis Variable : KWH1Z December KWH
Classification Variable e |n obe Sun N Mise
TRANS which satisfy the A4356C 1674 943446 1660 14
conditions in the WHERE B2348% 1537 849579 1525 12
Clause SAS Data Set Option pea7ey 663 352330 656 7
are displayed in the PROC E2211U 2724 1441175 2699 25
MEANS-created output. 34557 1077 544869 1065 12
The values of TRANS are b ! : ° !
: ; Ki211c 382 203376 374 8
ordered in a_scendmg L . _ . .
(lowest-to-highest) value. K1233C 1326 675275 1308 18
133338 733 430903 730 3
Mi211C 556 274579 545 1"
MSETIX 458 354691 452 ]
R24 4 4128 4 0
R2448Y 1058 518593 1050 8
X% 50 30984 50 0 il
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Step 6B: Using the MISSING Option

=1+]

87-proc means data=andrew.electricity(where=(substr(trans,1,1) NOT IN{'C','H'}})
88 maxdec=0 sum n nmiss C—

89 class trans;
90 var kwhi2;

91 label region = 'Region Serving Customer'

92 kwhi2 = 'December KWH'

93 revi = 'December Revenue';

94 title2 'Example 6B: With the MISSING Option';
85 run;

Step 6B: Using the MISSING Option

teps to Success with PROC MEANS
xample 6B: With the MISSING Option
T 7 7 he MEANS Procedure
Since missing (or ‘blank’) sorts finalysis Variable : KHH12 December KHH
‘higher’ than numbers or N
characters, the ‘blank’ or N Obs Sum N Miss
‘missing’ value of TRANS is [ | 275 55248 & 136
ShOWn first in the PROC A4356C 1674 843446 1660 14
MEANS Output. B2348X 1537 849579 1525 12
- D837EV 663 352330 656 7
ln th|$ example’ 79 Cl.JStOmers E2211U0 2724 1441175 2699 25
had pOWer recorded in 1 3455Y 1077 544869 1065 12
December from transformers b1z . o .
fo_r w_hlcl_w the model number is - 282 203576 ar4 o
missing in the Input Data Set. 1223 . o .
Another 196 customers had an
K1233C 1326 675275 1308 18
unknown value of TRANS and
5 L3333R 733 430903 730
did NOT have power recorded
i Hi211C 556 274579 545 11
in December.
MS67T1X 458 354691 452 [
R24 4 4128 4 L]
R2448Y 1058 518593 1050 8
XX 50 30984 50 L]




Step 6C: Order Results with the ORDER=FREQ
Option in the CLASS Statement

m Instead of displaying the results in “sort
order” of the values of the Classification
Variable(s) you specified in the CLASS
Statement, order the results by frequency
order using the ORDER=FREQ option in
the CLASS Statement

OAdded in SAS Version 8

Step 6C: Order Results with the ORDER=FREQ
Option in the CLASS Statement

97 * user ORDER=FREQ in the CLASS Statement;

98- proc means data=andrew.electricity(where=(substr(trans,1,1) NOT IN('C','H')}))

Q9 maxdec=0 sum n nmiss missing;

100 class trans]Frder = freq;l 4

101 var kwhi2;

102 label region = 'Region Serving Customer'

103 kwh12 = 'December KWH'

104 revi = 'December Revenue';

105 title2 'Example &6C: With the WMISSING Option and ORDER=FREQ in the CLASS Statement';
106 runm;

May 2010
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Step 6C: Order Results with the ORDER=FREQ Option
in the CLASS Statement

Steps to Success with PROC MEANS
Example 6C: With the MISSING Dption and ORDER=FREQ in the CLASS Statement
The MEANS Procedure
fAnalysis Variable : KHH12 December KHWH
N
TRANS N Obs Sum N Hiss
E22110 2724 1441175 2699 25
A4356C 1674 843446 1660 14
B2348X 1537 849579 1525 12
K1233C 1326 675275 1308 18
W 34557 1077 544869 1065 12
R2448Y 1058 518533 1050 8
L3333R 732 430902 730 2
Da9Tev 663 352330 656 7
Hi211C 556 2745789 545 11
MSET71X 458 354691 452 E
Kiz11C 382 203376 a74 8
275 55248 79 196
XX 50 30984 50 L]
K1233 5 . 0 5
K12 2 . 0 4
R24 4 v 4128 4 0 37

Step 7: Group Your Results with Formats

m SAS Formats: control the display of values
of variables stored in a SAS data set

O0One of the most powerful aspects of the SAS
System

OPresentations: “My Friend the SAS Format,”
and “Formats: Beyond the Basics”

= Available for free download at
www.Sierralnformation.com

May 2010
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Step 7: Group Your Results with Formats

m PROC MEANS will group, or classify the
results of its work based on the formatted
values of the Classification Variable IF you
have associated a format to that variable

OTwo examples:

m Applying an internal, or SAS-supplied Format
m Creating and applying a Customized Format

May 2010
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Step 7A: Using a SAS-Supplied Format

m Task: From a data set containing over
1.94 million records at an electrical utility,
Ofind those customers who started service from

2000 onwards

m Variable STARTDATE is a numeric SAS date
value

O compute statistics for January Revenue and
KWH

O group/present results by year

May 2010
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Step 7A: Using a SAS-Supplied Format

108 * using SAS-supplied formats to group data;

109 * sasdata.bigdata3 has over 1.94 million records from 1958 to 2009;
110 * start date is SAS date value on which customer started service;
111=proc means data=sasdata.bquataS(where=(year(startdate) GE 2000))

112 mean n nmiss maxdec=2;

113 wvar kwhi revi;
114 class startdate;

115 format| startdate year.; | —

116 label kwh1 = 'January KWH'

117 revi = 'January Revenue'

118 startdate = 'Year Service Started';

119 title2 'Grouping Data by Year via the YEAR. Format';
120 run;

Step 7A: Using a SAS-Supplied Format

225 proc means datassasdata.bigdata3(where=(year(startdate) GE 2000))
EEB mean h nmiss maxdec=g2;

22T wvar Kuwhl revl;

228 class startdate;

229 format startdate vyear.;

230 label kwhil = 'Janhuary KWH®’

231 revl = ’January Revenue’

232 startdate = 'Year Service Started’;

£33 title2 "Grouping Data by Year via the YEAR. Format’;

£34 rung

NOTE: There were B3740 observations read from the data set SASDATA.BIGDATAS3.

MOTE: PROCEDURE MEANS used (Total process time):

WHERE YEAR(startdate)>=g000;

real time 33.17 seconds
cpu time £.56 seconds

May 2010
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Step 7A: Using a SAS-Supplied Format

Iﬂ Steps to Success with PROC MEANS
Grouping Data by Year via the YEAR. Format
The HEANS Procedure
Tear
Service
Started N Obs  Variable  Label Hean N N Hiss
2000 7516 KWH1 January KHH 538.56 7445 71
REW1 January Revenue 63.31 7447 69
2001 7409 KWH1 January KHH 531.34 7336 73
REW1 January Revenue 62.93 7340 69
2002 7436 KWHI January KHH 553.73 7362 74
REW1 January Revenue 63.33 7365 71
2003 7310 KWH1 Januar: v 541.21 7251 59
REW1 January Revenue 63.82 7253 57
2004 7478 KWH1 January KHH 540.57 7417 61
REW1 Januar: v Revenue 63.47 7418 60
2005 7371 KHH1 January KHH 531.64 7321 50
REW1 January Revenue 62.73 7322 49
2006 7296 KWHI January KHH 528.11 7228 68
REW1 January Revenue 62.83 7232 64
2007 7379 KWH1 Januar: v 538.14 7314 65
REW1 January Revenue 63.43 7314 65
2008 7356 KWH1 January KHH 528.82 7287 69
REW1 Januar: v Revenue 62.51 7288 68
2009 3189 KWHI January KHH 547.74 3165 24
REW1 January Revenue 66.26 3166 23

. 43 |
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Step 7B: Create and Apply a Customized

m Task:

Format

O Calculate total revenue and total KWH by type of

vendor supplying the transformer

m Steps:

O Use Data Step to calculate TOTALREV and
TOTALKWH

O Determine vendor from first character of TRANS

using the SUBSTR (substring) Function

O Create customized format grouping each vendor in to
one of four categories

O Apply PROC MEANS to calculate statistics

May 2010
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Step 7B: Create and Apply a Customized

Format

122 * sum monthly revenue and monthly Kkwh;

123 * obtain company code from first letter of transformer (trans);
124-data elec(drop=revi-revi2 kwhi-kwhi2 trans);

125 set andrew.electricity(keep=trans region kwhi-kwhi12 revi-revi2);

126 length company $ 1;

127 label company = 'Transformer Supplier'’
128 totalkwh = 'Total KWH'

129 totalrev = 'Total Rev ($)';

13 company = substr(trans,1,1);
131| totalkwh = sum{of Kwhi-kwhi2);
133 totalrev = sum(of revi-revi2);

133 run;
134
135

6-proc freq datazelec;

8 tables company/nocum nopercent;
9 run;

- g

May 2010

7 title2 'Frequency eof ¥ariable Company';

Frequency of Values of Variable
COMPANY

136=proc Treq data=elec;

137 title2 'Frequency of variable Company';
138 tables company/nocum nopercent;

139 run;

May 2010

Steps to Success with PROC MEANS
Frequency of Uariable Company

The FREQ@ Procedure
Transformer Supplier
company Frequency

1674
1537
1915
663
2724
1940
1077
1717
733
1014
1062
50

XAIrACIMOODD

Frequency Missing = 275

23



Step 7B: Create and Apply a Customized
Format

141 * assign format labels to first letter of transformer supplier name;
142=proc Tormat;
143 value $vendorf

144 'I','J','W','R' = 'small Business (I,J,M,R}’

145 'G','D','N','H' = 'Preferred Vendor (G,D,N,H}'

146 '‘A','B','E', F','C','L' 'K’ = 'Regular Vendor (A,B,C,E.F,K,L)'
147 ‘X' = 'Unclassified ¥endor (Xj'

148 . ' = 'Unknown V¥endor'

149 run;

"
Step 7B: Create and Apply a Customized
Format

144

145-proc means data=elec su
146 class company;
147 format company $vendorf.;

148 var totalrev totalkwh;

149 title2 'Using Formats with Classification Variables';
150 title3 'Total Revenue and KWH Grouped by Vendor Type';
151 run;

May 2010
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Step 7B: Create and Apply a Customized
Format

il ER | | = @ EE| EP fy ] A W e
!ﬁiUsing Formatz with Clas=zification Variables
—— || [Total Revenue and KHH Grouped by Vendor Type
sul| [The MEANS Procedure
:L" Transformer Supplier N Obs Variable Label Sum
U
Sui || Regular Vendor (A,B,C,E,F,K,L) 10300 totalrev Total Rev (%) 7694806
S totalkwh Total KWH 63379729
Sl byeferred Vendor (G,D,M,H) 2603 totalrev Total Rev ($) 1976239
Sui totalkwh Total KWH 16303461
S
Small Business (1,J,M,R) 3153 totalrev Total Rev () 2461891
totalkwh Total KWH 20461006
Unclassified Yendor (X) 50 totalrev Total Rev (%) 40618
totalkwh Total KWH 378859

" A
Step 7C: Use MISSING Option to Control
Output Display

153 * use missing option;
154=proc means data=elec sum maxdec=0|missing;
155 class company;

156 format company $vendorf.;
157 var totalrev totalkwh;

158 title2 'Using Formats with Classification variables';
159 title3 'Total Revenue and KWH Grouped by Vendor Type';
160 titled4 'With MISSING Option';

161 run;
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Step 7C: Use MISSING Option to Control
Output Display

Using Formats with Classification Variables

Total Revenue and KWH Grouped by Vendor Type

Hith MISSING Option

The MEANS Procedure

Transformer Supplier N Obs Var iable Label Sum

Linknown Vendor 275 totalrev Total Rev (%) 176374
totalkwh Total KHH 132v221

Regular Vendor (A,B,C,E,F,K,L) 10300 totalrev Total Rev (%) 7694806
totalkwh Total KHH 63379729

Preferred Vendor (G,D,N,H) 2603 totalrev Total Rev (%) 1976239
totalkwh Total KHH 16303461

Small Business (1,J,M,R) 3153 totalrev Total Rev (%) 2461891
totalkwh Total KHH 20461006

Unclassified Vendor (X) 50 totalrev Total Rev ($) 40618
totalkwh Total KHH 378859

" J
Step 7D: Use ORDER Options to Further Customize
Output Display

164 * use missing opticon and order=formatted;

165-proc means data=elec sum maxdec=0 missing;

15* class company/ordersformatted; |

167 format company GSvendort.;

168 var totalrev totalkwh;

169 title2 'Using Formats with Classification Variables';
170 title3 'Total Revenue and KWH Grouped by Vendor Type';
171 titled4 'With MISSING Option and Order=Formatted';

172 run;

173

174 * use missing option and order=freq;

175=proc means data=elec sum maxdec=0 missing;

I 176 class company/order=freq;

177 format company $vendorf.;

178 var totalrev totalkwh;

179 title2 'Using Formats with Classification Variables';
180 title3 'Total Revenue and KWH Grouped by Vendor Type';
181 titled 'With MISSING Option and Order=Freq';

182 run;
May 2010 52
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Step 7D: Use ORDER Options to Further Customize
Output Display

| Bteps to Success with PROC HEANS

Using Formats with Classification Variables

Total Revenue and KHH Grouped by Vendor Type

Hith MISSING Option and Order=Formatted

The MEANS Procedure

Transformer Supplier N Obs Variable Label Sum

Preferred Vendor (G,D,N.H) 2603 totalrev Total Rev ($) 1976239
totalkwh Total KHH 16303461

Regular Vendor (#,B.C.E.F.K,L) 10300 totalrev Total Rev () 7694806
totalkwh Total KHH 63379729

Small Business (I,J,M,R) 3153 totalrev Total Rev ($) 2461891
totalkwh Total KWH 20461006

Unclassified Vendor (X) L0 totalrev Total Rev ($) 40618
totalkwh Total KHH 378859

Unknown Vendor 275 totalrev Total Rev (%) 176374
totalkwh Total KHH 1327221

May 2010

Step 7D: Use ORDER Options to Further Customize
Output Display

Steps to Success with PROC HEANS

Using Formats with Classification Variables

Total Revenue and KWH Grouped by VYendor Type

Hith MISSING Option and Order=Freq

The MEANS Procedure

Transformer Supplier N Obs Variable Label Sum

Regular Vendor (f,B,C,E,F,K,L) 10300 totalrev Total Rev () 7694806
totalkwh Total KWH 63379729

Small Business (1,J,M,R) 3153 totalrev Total Rev (%) 2461891
totalkwh Total KWH 20461006

Preferred Vendor (G,D,.N,H) 2603 totalrev Total Rev () 1976239
totalkwh Total KWH 16303461

Unknown Yendor 275 totalrev Total Rev () 176374
totalkwh Total KWH 1327221

Unclassified Vendor (X) 50 totalrev Total Rev ($) 40618

A 4 totalkwh Total KWH 378859
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Step 8: Save PROC MEANS’ Output in a SAS Data Set

m By default, results generated by PROC
MEANS are displayed in your Output
Window

m You can also save the output in either a
permanent or temporary SAS data set by
adding commands in an OUTPUT
statement.

"
Step 8: The Default Output SAS Data Set
Created by PROC MEANS

201 * create dej put data set, use NOPRINT option;
202=proc means|NOPRINT|data=elec;

203 class region;

204 var totalkwh totalrev;

205 butput out=newd; |

206 run;

208=proc print data=newi;
209 title2 'Default Data Set Created by PROC MEANS';
210 run;

May 2010
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Step 8: The Default Output SAS Data Set

Created by PROC MEANS

Iii Steps to Success with PROC MEANS

|lpefault Data Set Created by PROC MEANS
Obs REG | ON _TYPE_ _FRER@_ _STAT_ totalkuh
1 0 16381 N 16328.00
2 0 16381 MIN 0.00
3 0 16381 MAX 361920.00
-1 0 16381 MEAN B237.77
5 0 16381 5TD B9G3 .94
B EASTERN 1 5124 N 5109.00
7 EASTERN 1 5124 MIN 0.00
8 EASTERN 1 514 MAX 361920.00
9 EASTERN 1 5124 MEAN 6030.37
10 EASTERN 1 5124 STD 12829.55
11 NORTHERN 1 5462 N E448.00
12 NORTHERN 1 5462 MIN 0.00
13 NORTHERN 1 5462 MAR 114774.00
14 NORTHERN 1 5462 MEAN B951.14
15 NORTHERN 1 5462 STD 5830.40
16 SOUTHERN 1 720 N 720.00
SOUTHERN 1 720 MIN 76.00
SOUTHERN 1 720 MAX 22771.00
SOUTHERN 1 720 MEAN B787.57
SOUTHERN 1 720 STD 4108.75
WESTERN 1 5075 N 5051.00
WESTERN 1 5075 MIN 0.00
WESTERN 1 5075 MAX 259360.00
WESTERN 1 5075 MEAN 5599,73
WESTERN 1 5075 STD 7292.77

totalrev

16381.00
1.65
H40BE5 .50
753.92
1046.70
S124.00
6.98
40BES .50
T27.94
1443 .28

May 2010

Step 9: Control Creation of the Output

SAS Data Set

212-proc means data=elec noprint;

213 class region;

214 var totalkwh totalrev;

215 * autoname option automatically assign
216 i i .

217 |output out=new2 sum= mean= |/ autoname;
218 T,

219

220-proc print data=new2;

222 title3 'Assigned by the AUTONAME Option (new in ¥3)';
223 run;

221 title2 'Data Set with User-Requested Statistics with Variable Names';

The AUTONAME Option automatically assigns unique variable

underscore to the last character of the name of the Analysis

names in the Output Data Set “holding” the statistics requested in
the OUTPUT statement. The variable name is formed by adding an

Variable and appending to that the name of the Statistics Keyword.

May 2010
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Step 9: Control Creation of the Output
SAS Data Set

| Variables created (and automatically named) by PROC MEANS

~~

Variables automatically created by PROC MEANS when an OUTPUT
Statement. TYPE_ shows how the values of the Classification Variables
were combined from the Input Data Set to create the row/observation in the
Output Data Set. FREQ_ shows the number of observations from the
Input Data Set whose values were used to calculate statistics on that row

lobservation in the Output Data Set.

May 2010

d|/[steps to Success with PROC MEANS \

-|pata set with User-Requested Statistics with Variable Names
Assigned by the AUTONAME Option (new in U8)

totalkuwh_ totalrev_ Totaikwh_ totalrev_

Obs REGION _TYPE_ ~FREQ_ Sum Sum Mean Mean
1 0 16381 101850276 12349928.29 BE3T.TT 753.918
2 EASTERN 1 5124 30809144 3729942.73 6030.37 727.936
3 NORTHERN 1 S4EE 37869828 4557838.91 6951.14 834.463
4 SOUTHERN 1 TEO 4887053 SBO49E .41 BTBT.57 806.239
5 WESTERN 1 5078 EBEBHYEST 3481654 .25 5589.73 BBE.040

" JE
Step 9: Control Creation of the Output
SAS Data Set

m By default, observations in the Output Data Set
are ordered by ascending (lowest to highest)
value of _TYPE_

O And, within each value of _TYPE_, by ascending

value of the classification variable(s) specified in the
CLASS Statement

m DESCENDTYPES

O Orders rows/observations in the Output Data Set by
descending value of _TYPE_

May 2010
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Step 9A: Using the DESCENDTYPES
Option

| Specifying the DESCENDTYPES Option

225-proc means data=elec noprint |DESCENDTYPES;

226 class region;

227 var totalkwh totalrev;

228 * autoname option automatically assigns names to

229 variables in output data set;

230 output out=new2B sum= mean= / autoname;

231 run;

232

233=proc print data=new2B;

234 title2 'Data Set with User-Requested Statistics with Variable Names';
235 title3 'Assigned by the AUTONAME Option (new in V¥8)';
236 titled4 'Applying the DESCENDTYPES Option';

237 run;

" A
Step 9A: Using the DESCENDTYPES
Option

Steps to Success with PROC MEANS

Data Set with User-Requested Statistics with Variable Names
Assignhed by the AUTONAME Option (new in V3d)

Applying the DESCENDTYPES Option

totalkwh_ totalrev_ totalkwh_ totalrev_
Obs REGION _TYPE_ _FREG_ Sum Sum Mean Mean
1 EASTERN 1 S124 30809144 3TEI94E . T3 6030.37 TE7.936
4 NORTHERN 1 E4E2 37869828 4557838.91 6951 .14 834 .463
3 SOUTHERN 1 TE20 4887053 580492 .41 BTBT.57 806.239
4 WESTERN 1 5075 ZBEB4YES! 3481654.E5 §599.73 6BG.040
5 0 1633 I 101850276 12349928 .29 BE37.TT 753.918
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Step 10: Understand the _TYPE_ Variable

m Automatically added to data sets created
by an OUTPUT Statement in PROC
MEANS
Ols a numeric variable by default

ONumber of values in the Output Data Set:
m 2N, where N = number of Classification Variables

o Values range from zero (0) to 2V - 1

Step 10: Understand the TYPE_ Variable

m First,

240
241

243
244
245
246
247
248
249
250
251
252
253
254
255
256

242

a new data set to analyze!

* understand _type_;
* make a new data set;
data elec_new(drop=trans kwh1-kwh12 revi-revi2);
set andrew.electricity(where=(region in('EASTERN', WESTERN') and
cesched =: 'E1' and
substr(trans,1,1) in('A','B','C'))
keep=trans cesched region kwhi-kwhi2 revi-revi2);
length company $ 1;
label company = ‘'Transtormer Supplier’
totalkwh = 'Total KWH'
totalrev = 'Total Rev ($)'
cesched = 'Electric Rate Schedule’
region = 'Region Serving Customer';
company = substr(trans,1,1);
totalkwh = sum{of kwhi-Kkwhi2);
totalrev = sum(of revl-revi2);

run;
May 2010
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Step 10: Understand the _TYPE_ Variable

258

259
260
261
262
263

264~

265
266

proc means noprint data=elec_new;

class region company; * < two classification variables;
var totalkwh;

output out=new3 min= max= mean=/autoname;

run;

proc print data=new3;
title2 'Understanding _TYPE_: Two Class Variables';
run;

Step 10: Understand the TYPE_ Variable

Steps to Success with PROC MEANS
Understanding _TYPE_: Two Class Variables
totalkuwh_ totalkuwh_ totalkwh_

Obs REG I ON company S IrREL _FREG_ Min Max Mean
1 [ 3175 0 144240 G3ET.63
2 A 1 974 0 233389 5245.48
3 B 1 943 0 144E40 5876.83
4 c i 1258 1 14958 4979.56
5 EASTERN 4 1551 0 144E40 5424 .41
B WESTERN r 1624 24 E2ET39 EE35.20
T EASTERN R ] 4e1 0 23339 4968 .57
8 EASTERN B 3 433 0 144240 GEBE .15
a EASTERN c 3 637 1 14958 4827 .26
10 WESTERN A 3 493 g4 18687 E515.64
11 WESTERN B 3 510 30 22739 BE210.08
12 WESTERN c 3 BE1 T94 14068 5033 .20
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Step 10: Understand the _TYPE_ Variable

268=proc means data-elec_new noprint;
269 class region company cesched; * three classification variables;

270 var totalkwh;

271 output out=newd min= max= mean=/autoname;

272 run;
273
274-proc print datasnewd;

275 title2 'Understanding _TYPE_: Three Class Variables';

276 run;

May 2010

Step 10: Understand the TYPE_ Variable

I|I Steps to Success with PROC MEANS
Understanding _TYPE_: Three Class Variables
totalkwh_ totalkuh_ totalkwh_
Obs REGION company CESCHED ITYPE. _FREG_ Min Max Mean
1 L] 3175 L] 144240 5327.63
4 E1 1 2937 0 23338 5148.06
3 EiL 1 197 1073 10430 4637.03
Y EfH 1 40 g1e4 122400 18441.28
5 E1T 1 1 144240 144240 144E40.00
B A 2 T4 L] 23339 5245.48
T B 2 a43 L] 144240 5876.83
8 c 4 1258 1 14958 4578.56
9 A El 3 :3:1:] 0 23339 5386.13
10 A EiL 3 58 1128 BOTE 3EE0.45
11 A E1M 3 28 2124 8600 4979.46
12 B El 3 a00 0 16423 5180.54
13 B EiL 3 34 1810 6966 4546.18
1 B E1M 3 8 EET39 122400 TE569.50
15 E E1T 3 1 144240 144240 144E40.00
16 [+ El 3 1149 1 14958 493B8.62
17 [+ EiL 3 105 1073 10430 5448.94
18 c E1M 3 4 3527 7088 4417.50
19 EASTERN 4 1551 L] 144240 SHEY .41
20 WESTERN al 1624 Z4 £22739 5235.20
—_—
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Step 10: Understand the _TYPE_ Variable

g1 EASTERN E1l 5 1440 0 23339 5041.18
ez EASTERN EiL ) 91 1128 9661 4979.32
23 EASTERN E1M 5 19 2124 122400 29294.16
24 EASTERN E1T - 1 144240 144240 144240.00
25 WESTERN Et E 1497 24 18687 5250.86
(4] WESTERN EiL B 106 1073 10430 4343.18
27 WESTERN E1H <] 21 3130 22739 BGE2Z2 .00
z8 EASTERN A B 481 0 23339 4968 .57
4:] EASTERN B 5] 433 0 144240 BBBE .15
30 EASTERN [~ B 637 1 14958 4927 .26
31 WESTERN A B 493 24 18687 5515.64
32 WESTERN B 5] 510 30 22739 5210.08
33 WESTERN [~ B 621 794 14068 5033.20
34 EASTERN A E1l T 441 0 23339 5098.02
35 EASTERN A EiL T 26 1128 5350 3144.42
36 EASTERN A E1HM T 14 2124 5510 4278 .57

Step 10: Understand the TYPE_ Variable

Steps to Success with PROC MEANS
Understanding _TYPE_: Three Class Uariables
totalkuwh_ totalkwh_ totalkuh_
DObs REGION company CESCHED - IR _FREG@_ Min Max Mean
37 EASTERN B El T 417 0 164E3 E302 .56
38 ERSTERN B ETL: T 11 1910 SE95 3609.18
39 EASTERN B E1M T L 122400 122400 122400.00
40 ERSTERN B EIT 7 1 144240 144240 144240.00
41 ERASTERN c El 1 1:14 1 14958 4810.85
4z EASTERN c E1L i 54 3295 9661 B141.89
43 EASTERN c EIM 1 1 7089 7089 7089.00
44y WESTERN A El T 447 4 18687 EB70.37
45 WESTERN A EIL T 32 1799 BOTE 3EBE.EE
46 WESTERN A E1M T 14 3130 8600 5680.36
47 WESTERN B EL 1 483 30 12969 5075.19
48 WESTERN B EfL 1/ 23 2800 6866 4894.30
49 WESTERN B EIM 7 Y 22739 22739 22739.00
50 WESTERN c El T BB7 794 14068 5069.77
51 WESTERN c EfL T s1 1073 10430 4T15.24
se WESTERN c EIM T 3 3527 35827 35E27.00
May 2010
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Step 10B: Understand the CHARTYPE
Option

m The CHARTYPE Option converts the default
numeric values of TYPE_ to a character string
composed of zeros and ones

O The order of the zeros and ones corresponds to the

ordering, from left to right, of the CLASS Statement
variables

O Using the CHARTYPE Option drastically simplifies
the creation of multiple output SAS data sets in a
single use of PROC MEANS, the final “step for
success” in this presentation.

"
Step 10B: Understand the CHARTYPE
Option

278 * understand CHARTYPE;

279=proc means noprint data=elec_ne

280 class region company; * < two classification variables;
281 var totalkwh;

282 output out=new5 min= max= mean=/autoname;

283 run;

284

285=proc print data=new5;

286 title2 'Understanding _TYPE_: Two Class Variables';
287 title3 'The CHARTYPE Option';

288 run;
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"
Step 10B: Understand the CHARTYPE
Option

Steps to Success with PROC MEANS

Understanding _TYPE_: Two Class Variables

The CHARTYPE Option

totalkwh_ totalkwh_ totalkwh_

Obs REGION company _TYPE_ _FREQ_ HMin Max Mean
1 00 3175 0 144240 B327.63
2 01 974 0 23339 5845 .48
3 B ol 43 0 144240 5876.83
4 [ 01 1258 1 14958 4979 .56
5 EASTERN 10 1551 0 144240 5424 .41
B WESTERN 10 1624 24 227389 5235.20
T EASTERN A 11 HE1 0 £3339 4968.57
8 EASTERN B 11 4a3 0 144240 BEBZ.15
9 EASTERN [ 11 B3T 1 14958 4927 .26
10 WESTERN A 11 4893 24 18687 B515.64
11 WESTERN B 11 510 30 22739 S5210.08
12 WESTERN c 11 BE1 794 14068 5033.20

" JEE
Step 11: Create Multiple Output Data Sets
in a Single PROC MEANS Step

m One of the most powerful, and often overlooked,
capabilities of PROC MEANS

O Avoids unnecessary multiple “interrogations” of the
Input Data Set to calculate statistics at various
combinations of the Classification Variables

= CHARTYPE Option simplifies this process greatly

= Unlimited number of OUTPUT Statements allowed in a single
PROC MEANS step, each of which creates a separate SAS
data set according to the instructions specified in that
Statement.
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"
Step 11: Create Multiple Output Data Sets
in a Single PROC MEANS Step

zow

290=proc means noprint dataselec_new CHARTYPE DESCENDTYPES;

291 class region company;

292 var totalkwh;

293 output out=new6(vhere={_type_ in{'00','11'}}) sum= fautoname;

294 output out=new7?(vhere={_type_ in({'10','00'}}) sum= mean=/autcnams;

295 output out=new8(vhere={_type_ in('01','00'}}) sum = mean= max=s min=/autoname;
Tun;

" JEE
Step 11: Create Multiple Output Data Sets
in a Single PROC MEANS Step

298=proc print data=news;

299 title2 'Creating Multiple SAS Data Sets in a Single PROC MEANS Step';
300 title3 'Data Set Newb: Analysis Grouped by Region and Company'; h
301 title4 'With Overall Results at the Bottom of the Output Data Set';
302 run;

303

304-proc print data=new7;

305 title2 'Creating Multiple SAS Data Sets in a Single PROC MEANS Step';
306 title3 'Data Set New7?: Analysis Grouped by Region'; h

307 title4 'With Overall Results at the Bottom of the Output Data Set';
308 run;

309

310=proc print data=news;

311 title2 'Creating Multiple SAS Data Sets in a Single PROC MEANS Step';
312 title3 'Data Set News: Analysis Grouped by Company';

313 titled4 'With Overall Results at the Bottom of the Output Data Set';
314 run;
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"
Step 11: Create Multiple Output Data Sets
in a Single PROC MEANS Step

'S‘teps to Success with PROC MEANS

Creating Multiple SAS Data Sets in a Single PROC MEANS Step

Data Set NewB: Analysis Grouped by Region and Company

With Overall Results at the Bottom of the Dutput Data Set

totalkwh_

Obs REG I ON company _TYPE_ _FREQ_ Sum
1 EASTERN A 11 481 £389881
2 EASTERN B 11 433 2884710
3 EASTERN c 11 B37 3138663
4 WESTERN A 11 493 ETI9Z212
5 WESTERN B 11 510 2657140
B WESTERN c 11 621 3125620
7 00 3175 16915226

" JEE
Step 11: Create Multiple Output Data Sets
in a Single PROC MEANS Step

> o S} L] = = =F lor N
Steps to Success with PROC MEANS

Creating Multiple SAS Data Sets in a Single PROC MEANS Step

Data Set New7: Analysis Grouped by Region

With Overall Results at the Bottom of the Output Data set

totalkuh_ totalkuwh_
Obs REG | ON company _TYPE_ _FREG_ sum Mean
1 EASTERN 10 1551 8413254 5424 .41
2 WESTERN 10 1624 8501972 5235.20
3 00 3175 16915226 5327.63
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Step 11: Create Multiple Output Data Sets
in a Single PROC MEANS Step

Steps to Success with PROC MEANS

Creating Multiple SAS Data Sets in a Single PROC MEANS Step
Data Set NewS: Analysis Grouped by Company

With Overall Results at the Bottom of the Output Data Set

totalkuwh_ totalkwh_ totalkwh_ totalkwh_
Obs REGION company _TYPE_ _FREG@_ Sum Mean Max Min
1 A 01 atd 5109093 GE245.48 £3339 0
2 B 01 a4y3 E541850 5876.83 144240 0
3 c 01 1258 BEB4Y283 4979 .56 14958 1
4 00 3178 169152286 E327.863 144240 0

Conclusions

m PROC MEANS is a VERY powerful BASE
SAS Procedure

O The more you know about, the more you want
to know about it

OWe’ve covered some of the basic
functions/features, there are many other
PROC MEANS capabilities | cover in my
“Beyond the Basics” talk.
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Thank you for attending!

m Questions?
m Comments?

m Copies of this and other presentations?

O0“Free Downloads” link at
= www.Sierralnformation.com
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