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Steps to Success with
PROC MEANS

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

Analyzes all numeric variables in a SAS data set
Presents results in the Output Window
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PROC MEANS:

Key Terms and Concepts

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

Numeric Variables whose values will be analyzed by PROC
MEANS

m Statistics Keywords:
The statistical analyses PROC MEANS will generate
m Output Data Set:

SAS data set created by PROC MEANS containing the analyses
(optional)

m Classification Variables:

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

16,400 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

KWH = number of kilowatts (KWH) used that month
REV = revenue billed that month
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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 HMEANS';

7

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

10 var kwh1 revi; < IAnaIysis Variables I
11 title2 'Example 1: Default PROC HEANS Output';

12 run;
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More on Analysis Variables

m Placed in the VAR Statement

Must be stored as numeric variables in the
input data set

m Otherwise, PROC MEANS will not execute and

errors will appear in your SASLOG

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
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Step 1:
Results in the Output Window

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

l/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

Select the observations from the Input Data
Set to be analyzed

Choose the statistics to be calculated

Control the display of the results in the Output
Window

Store results in a new SAS data set
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Step 2: Take Control!

m Tasks:

Calculate Default Statistics for EASTERN
Region Customers
Add Variable Labels to the Output.

Round 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';

WHERE Statement selects
rows/observations for analysis

17 var kwh1l revi;

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

f Eastern Region Customers Only';

revi
title2 'Exam
21 title3 'Analysis
run;

LABEL Statement Provides descriptive
information for the Analysis Variable names.
Can be up to 256 characters long.
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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 Option 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 Jdanuary KWH 5077 HB88.00 898 .56 0.00 ZB0H0.00
REU1 January Revenue 5077 57.958 105.23 0.00 £798 .92

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

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

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

Categories:
m Descriptive
= Quantile
m Hypothesis Testing
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Step 3:
Select the Statistics You Want

m Statistics KEYWORDS identify the
analyses you want PROC MEANS to
peform on the Analysis Variables specified
in the VAR Statement

Pick as many, or as few, as you need/want
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Descriptive Statistics Keywords

CLM RANGE
css SKEWNESS
|ISKEW
cv STDDEV|
STD
KURTOSIS|KURT STDERR
LCLM SUM
MAX SUMWGT
MEAN UCLM
MIN uss
N VAR
MODE
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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 acommon
“suite” of statistics.
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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.
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10



"
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-Kwh6; |1§
29 label kwhil = 'Jan 2008 K List-Addressing of Analysis

30 kwh2 = 'Feb 2008 KWH' Variables with a Common Prefix
3 kwh3 = 'Mar 2008 KWH'
32 kwh4 = 'Apr 2008 KWH'
33 kwhs = 'May 2008 KWH'
34 Kwh& = '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';

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

39 run;
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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 DOption, 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

N
ariable Label IMean Median Max i num Mininum 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

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

Input 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
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Step 4:
Be Classy with the CLASS Statement

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

54 class region: G —— I Classification Variable in the CLASS Statement

55 wvar kwhi revi;

56 label region = 'Region Serving customer'

57 kKwhi = 'January KWH'

58 revl = 'January Revenue';

59 title2 'Example 4: Using the CLASS Statement and Selecting Statistics';
60 run;
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Step 4.
Be Classy with the CLASS Statement

J5lsteps to Success with PROC MEANS
“|| Example 4: Using the CLASS Statement and Selecting Statistics
N
i || (The MEANS Procedure
"l peaion
Serving
Customer N Dbs ariable Label H Miss Mean Median
EASTERN 5124 HH1 January KHH 5077 47 489.900 350.00
EV1 January Revenue L0777 47 £7.95 40.64
NORTHERN 5462 HH1 January KHH 5423 39 634.83 491.00
EV1 January Revenue 5428 34 74.03 57.49
SOUTHERN 720 HH1 January KHH 717 3 768.82 622.00
EV1 January Revenue faks 3 91.92 70.49
HESTERN 5075 HH1 January KHUH 5021 54 451 .46 361.00
EV1 January Revenue 5021 54 54 .40 42.%9
—_—

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

Multiple CLASS Statements are also

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

Default: Statistics are computed at all
possible ways to combine the NON-MISSING
values of the specific Classification Variables
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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'}))
65 maxdec=2

sum _n_nmiss;
class region trans;
var reviz;

72 title2 'Example 5: Usi
run;

Two Class Variables';

Two Classification Variables in the CLASS Statement

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

Notice that statistics are calculated for every non-missing

Ig teps to Success wilg PROC MEANS :
Example 5: Using TwoQlass Variables | example, Transformer K12 is only in the Western Region and
The MEANS Procedure K1233 is only found in the Northern Region
Region
Serving N
Customer TRANS N Dbs Variable Label Sunm N Miss
ERSTERN Kiz1ic 85 KWHIZ Decenber KHH 33717.00 g5 0

REVIZ Decenber Revenue 4766 .06 85 0
K12330 427 KUHIZ Decenber KUH 205744.00 424 3
BEY12 Decenber Revenue 26033.09 424 d
NORTHERN REIG 160 KuHIZ Decenber KUH 109544 .00 160 0
REV1Z Decenber Revenue 13618.19 160 0
k1239 5 KuHIZ Decenber KHH . o 5
REVIZ Decenber Revenue : o 5
K1233C 455 KUH12 Decenber KWH 267398.00 452 3
—— BELLZ. Ny by Poyocoygo 32340945 Cf <] 3
SOUTHERN Kiz1ic 21 K2 Decenber KUH 2043600 21 0
REVI2 Decenber Revenue 2611.17 21 0
K1233C 63 KuHIZ Decenber KHH 50168.00 53 0
REV1Z2 Decenber Revenue 6172.98 63 0
MESTERN Kz 4 KHHIZ Decenber KHH . o 4
REVIZ Decenber Revenue : o 4
Kiz21ic 16 KuHIZ Decenber KUH 39619.00 108 3
REVIZ2 Decenber Revenue 4931 .26 108 8
K1233c 381 KuHiZ Decenber KUH 151365.00 369 12
REV1Z Decenber Revenue Tg871 .38 369 12
- VKAV
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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?

Answer: The MISSING option
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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 labkel region = 'Region Serving Customer'

82 kwhi2 = 'December KWH'

83 revl = 'December Revenue';

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

a Steps to Success with PROC MEANS
Example 6A: Default Results Mithout the MISSING Option

bl

By default, only the non- | |The MEANS Procedure
mISSIng Values of the fAnalysis Variable : KWH1Z December KWH
Classification Variable e N obe Sun N Mise
TRANS which satisfy the A1356C 1674 843446 1660 14
conditions in the WHERE B2348X 1537 849579 1525 12
Clause SAS Data Set Option D876y 663 352330 656 7
are displayed in the PROC Ez211u 2724 1441175 2699 25
MEANS-created output. U3455Y 1077 544869 1065 12
The values of TRANS are i ! : ° !
. . Ki21ic 302 203376 374 8
ordered in a_scendlng B . _ . .
(lowest-to-highest) value. K1233C 1326 675275 1308 18
1.3333R 733 430903 730 3
miziic 556 274579 545 1"
M5671X 458 354691 452 ]
R24 4 4128 4 0
R2448Y 1058 518593 1050 8
303 50 30984 50 0
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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 —

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;
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Step 6B: Using the MISSING Option

teps to Success with PROC MEANS
xample 6B: With the MISSING Option

g T 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 | EE 55248 & 136
shown first in the PROC A4356C 1674 843446 1660 14
MEANS Output. B2348X 1537 849579 1525 12
. D837EV 663 352330 656 7
'n th|3 example' 79 Cl_JStomerS E2211U0 2724 1441175 2699 25
had pOWer recorded in 1 3455Y 1077 544869 1065 12
December from transformers 1z . o .
fo_r w_h|cr_1 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
i L3333R 733 430903 730
did NOT have power recorded
& Hi211C 556 274579 545 11
in December.
MS67T1X 458 354691 452 [
R24 4 4128 4 L]
R2448Y 1058 518593 1050 g
+3 50 30984 50 ]
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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

Added in SAS Version 8
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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 <

101 var kwhi2;

102 label region = 'Region Serving Customer'
103 kwh12 = 'December KWH'
104 revl = 'December Revenue';

105 title2 'Example &6C: With the WMISSING Option and ORDER=FREQ in the CLASS Statement';
106 runm;
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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
34557 1077 544869 1065 12
R2448Y 1058 518533 1050 8
L3333R 732 430902 730 2
Da9Tey 663 352330 656 7
Hi211C 556 2745789 545 11
MSET71X 458 354691 452 E
Kiz11C a2 203376 a74 8
275 55248 79 196
XX 50 30984 50 L]
K1233 5 . 0 5
K12 4 v . 0 4
R24 4 4128 4 0

=
Step 7: Group Your Results with
Formats

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

One of the most powerful aspects of the SAS
System

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

= Available for free download at
www.Sierralnformation.com
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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

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

Sept 2010

Step 7A: Using a SAS-Supplied
Format

m Task: From a data set containing over
1.94 million records at an electrical utility,

find those customers who started service from
2000 onwards

m Variable STARTDATE is a numeric SAS date
value

compute statistics for January Revenue and
KWH

group/present results by year
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Step 7A: Using a SAS-Supplied
Format

108 * using SAS-supplied fTormats 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.bigdata3(vhere=(year(startdate) GE 2000})
112 mean n nmiss maxdec=2;

113 var kvhi 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;
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Step 7A: Using a SAS-Supplied
Format

225 proc means datassasdata.bigdata3(where=(year(startdate) GE 2000))
EEE mean h hmiss maxdec=2;

22T wvar Kuwhl revl;

228 class startdate;

E29 format startdate year.;

230 label kwhil = 'Janhuary KWH®’

231 revl = ’January Revenue’

232 startdate = 'Year Service Started’;

£33 title2 "Grouping Data by Year via the YEAR. Format’;
F34 rung

NOTE: There were 639740 observations read from the data set SASDATA.BIGDATAI.
WHERE YERR(startdate])»=2000;

MOTE : PROCEDURE MEANS used (Total process time):
real time 33.17 seconds
cpu time 2.56 seconds
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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
Toar
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 KUH 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
2008 7296 KWHI January KHH 528.11 7228 68
REW1 January Revenue 62.83 7232 64
2007 7379 KWH1 Januar: v KUH 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
2003 3189 KWHI January KHH 547.74 3165 24
REW1 January Revenue 66.26 3166 23

=
Step 7B: Create and Apply a
Customized Format

m Task:
Calculate total revenue and total KWH by type of
vendor supplying the transformer

m Steps:

Use Data Step to calculate TOTALREV and
TOTALKWH

Determine vendor from first character of TRANS
using the SUBSTR (substring) Function

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

Apply PROC MEANS to calculate statistics
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Step 7B: Create and Apply a
Customized Format

122 * sum monthly revenue and monthly Kkwh;

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

125 set andrew.electricity(keep=trans region kwhi-kwh12 revi-revi2);
126 length company $ 1;

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

129 totalrev = 'Total Rev ($)';

130 company = substr(trans,1,1);

131| totalkwh = sum{of kwhi-Kwhi2);

132 totalrev = sum{of revi-revi2);

133 run;

134

135

6-proc Treq data=elec;
7 title2 'Frequency of VYariable Company':
8 tables company/nocum nopercent;

9 run;
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Frequency of Values of Variable
COMPANY

Steps to Success with PROC MEANS
Frequency of Uariable Company

The FREQ@ Procedure

Transformer Supplier

136=proc fTreq datazelec;

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

139 run;

company Frequency

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

XAIrACIMOODD

Frequency Missing = 275
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Step 7B: Create and Apply a
Customized Format

143
144
145
146
147
148
149

141 * assign format labels to first letter of transformer supplier name;
142=proc format;

value $vendorf

‘T', J .'M , A - 'small Business (f.J.M,R)'
'G','D','N','H' = 'Preferred Vendor (G,D,N,H}'
‘A'.°B' . E ,F'. ¢ L' 'K' = geqular VendoP (A.B.C.EF K.L}
‘X' = 'Unclassified ¥endor (X)'

! = 'Unknown Vendor'

run;
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Step 7B: Create and Apply a

Customized Format

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

144
145-proc means data=elec su
146 class company;

147 format company $vendorf.;
148 var totalrev totalkwh;
144

150

151 run;
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Step 7B: Create and Apply a
Customized Format

M| ;U W = BE! [EL e N S 4

@Using 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 Yendor (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
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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

Uszing Formats with Classification
Hith MISSING Option
The MEANS Procedure

Variables

Total Revenue and KWH Grouped by Vendor Type

Transformer Supplier N Obs Var iable Label Sum
Unknown Vendor 275 totalrev Total Rev (%) 176374
totalkwh Total KHH 1327221
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
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Step 7D: Use ORDER Options to Further

Customize Output

Display

172 run;
173

182 run;

174 * use missing opticon and order=freq;
175=proc means data=elec sum maxdec=0 missing;
I 176 class company/order=fredq;
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';

164 * use missing opticon and order=formatted;
165-proc means data=elec sum maxdec=0 missing;
15* class company/order=formatted; |
167 fTormat company Svendorf.;

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

Steps to Success with PROC MEANS

Using Formats with Classification Variables

Total Revenue and KHH Grouped by Vendor Type

Hith MISSING DOption and Order=Formatted

The MEANS Procedure

Transformer Supplier N Obs Variable Label Sum

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

Regular Vendor (a.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
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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 H 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

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

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

203 class region;

204 var totalkwh totalrev;

205 butput out=new1; |

206 run;

208=proc print data=newi;
209 title2 'Default Data Set Created by PROC MEANS';
210 run;
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Step 8: The Default Output SAS Data
Set Created by PROC MEANS

Iﬂ Steps to Success with PROC MEANS
Default Data Set Created by PROC MEANS

Obs REGION ~TYPE_ _FREG__ LSTAT_ totalkuwh totalrev
1 ] 16381 L 16328.00 16381.00

2 0 16381 MIN 0.00 1.65

3 0 16381 MAX 361920.00 H40BE5 .50

4 0 16381 MEAN BE3T.TT 753.92

5 0 16381 STD 8963 .94 1046.70

6 EASTERN 1 514 N 5109.00 S124.00

T EASTERN i Eigd MIN 0.00 6.98

8 EASTERN 1 Sigd MAX 361920.00 40BES .50

2] EASTERN 1 Eigd MEAM 6030.37 T27.94
10 EASTERN 1 5124 STD 12829 .55 1443 .28
11 NORTHERN 1 SHEE N 5448.00 E4EE .00
12 NORTHERN 1 E4BZ MIN 0.00 13.00
13 NORTHERN 1 5HBE MAX 114774.00 14565.83
14 NORTHERN 1 EHBZ MEAN 6951 .14 834.46
15 NORTHERN 1 54E6E STD 5830.40 T10.39
16 SOUTHERN 1 T20 M T20.00 T20.00
SOUTHERN 1 TED MIN T6.00 60.00
SOUTHERN 1 720 MAX 22771.00 2917.74
SOUTHERN 1 TEO MEAN ETBT .57 806.24
SOUTHERN 1 720 STD 4108.75 507.99
WESTERN 1 5075 N 5051.00 5075.00
WESTERN 1 5075 MIN 0.00 1.65
WESTERN i EOTE MAX £59360.00 32667.08
WESTERN 1 507& MEAN §599.73 686.04
WESTERN 1 5078 STD T292.77 917.18
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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 TUOMm,;

219

220-proc print data=new2;

221 title2 'Data Set with User-Requested Statistics with Variable Names';
222 title3 'Assigned by the AUTONAME Option (new in ¥3)';

223 run;

The AUTONAME Option automatically assigns unique variable

names in the Output Data Set “holding” the statistics requested in

the OUTPUT statement. The variable name is formed by adding an

underscore to the last character of the name of the Analysis

Variable and appending to that the name of the Statistics Keyword.
Sept 2010
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Step 9: Control Creation of the
Output SAS Data Set

| Variables created (and automatically named) by PROC MEANS

Steps to Success with PROC MEANS

Data Set with User-Requested Statistics with Variable Names \
Assigned by the AUTONAME Option (new in U8)

~

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.

Sept 2010

Totalkuh_ totalrev_ tota ikwh_ totalrev_
Obs REGI|ON - IYPE FREQ_ Sum Sum Mean HMean
1 0 16381 101850276 12349928.29 BE3T.TT 753.918
2 EASTERN 1 5124 30809144 3729942.73 6030.37 727.936
3 NORTHERN 1 5462 37869828 4557838.91 6951.14 834.463
4 SOUTHERN 1 TED 4887053 SBO49E .41 BTBT.57 806.239
5 WESTERN 1 5075 EBEBHYEST 3481654 .25 5589.73 BBE.040

= S
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_

And, within each value of _TYPE_, by ascending
value of the classification variable(s) specified in the
CLASS Statement

m DESCENDTYPES Option

Orders rows/observations in the Output Data Set by
descending value of _TYPE_
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Step 9A: Using the DESCENDTYPES

Op“ on | 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 title4 'Applying the DESCENDTYPES Option';

237 run;
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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 V3§)

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 TE38 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

Is a numeric variable by default

Number of values in the Output Data Set:

m 2N, where N = number of Classification Variables
Values range from zero (0) to 2V - 1
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Step 10: Understand the TYPE_
Variable

m First, a new data set to analyze!

240 * understand _type_;

241 * make a new data set;

242=data elec_new(drop=trans kwhi-kwh12 revi-revizj;

243 set andrew.electricity(where=({region in('EASTERN','WESTERN') and

244 cesched =: 'E1' and

245 substr(trans,1,1) in('A','B','C'))
246 keep=trans cesched region kwhi-kwhi2 revi-revi2);
247 length company $ 1;

248 label company = ‘Transformer Supplier’

249 totalkwh = 'Total KWH'

250 totalrev = 'Total Rev ($)'

251 cesched = 'Electric Rate Schedule’

252 region = 'Region Serving Customer';

253 company = substr(trans,1,1);
254 totalkwh = sum{of kwhi-Kkwhi2);
255 totalrev = sum{of revl-revi2);
256 run;
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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;
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Step 10: Understand the TYPE_
Variable

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

Obs REG I ON company _IrREL _FREG_ Hin 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 3 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_nev n

oprint;

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 data=newd;

275 title2 'Understanding _TYPE_: Three Class Variables';

276 run;
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Step 10: Understand the TYPE_

Variable

I| Steps to Success with PROC MEANS
Understanding _TYPE_: Three Class Variables
totalkwh_ totalkuh_ totalkwh_
Obs REGION company CESCHED |_JYPE_ _FREGQ_ Min Max Mean

1 L] 175 L] 144240 5327.63

4 E1 1 a37 0 23338 5148.06

3 EiL 1 197 1073 10430 4637.03

Y EiH 1 40 g1e4 122400 18441.28

5 EIT 1 1 144240 144240 144E40.00

B A 2 T4 L] 23339 5245.48

T B 2 a43 L] 144240 5876.83

8 c Z 258 1 14958 4578.56

9 A Ef ] :3:1:] 0 23339 5386.13
10 A EiL 3 58 1128 BOTE 3EE0.45
11 A EIM 3 28 2124 8600 4979.46
12 B Et 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 [+ E1 3 149 1 14958 493B8.62
17 [+ EiL 3 105 1073 10430 5448.94
18 c EiM 3 4 3527 7088 4417.50
19 EASTERN M 5§51 L] 144240 SHEY .41
20 WESTERN H 624 Z4 £22739 5235.20

—_—
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Step 10: Understand the TYPE_

Variable

21 EASTERN El 1 1440 0 £3339 5041.189
4 EASTERN EfL & at 1128 9661 4979.32
23 EASTERN E1M 1 19 2124 122400 29294.186
g4 EASTERN E1T 5 1 144240 144240 144240.00
es WESTERN El 5 1497 24 18687 5250.88
4] WESTERN EiL ] 106 1073 10430 4343.18
27 WESTERN E1M 5 21 3130 22739 BBZ2.00
e8 EASTERN A [ 481 0 23339 4968 .57
29 EASTERN B ] 433 0 144240 6662.15
30 EASTERN C B B37 1 14958 4927 .26
31 WESTERN A B 493 24 18687 5515.64
3c WESTERN B ] 510 30 22739 6210.08
33 WESTERN C B BZ1 To4 14068 5033.20
34 EASTERN A E1 I 441 0 23339 5098.02
35 EASTERN A EiL T 26 1128 5350 3144.42
36 EASTERN A E1M 1 ™ 2124 B510 4278 .57
Sept 2010
.
Step 10: Understand the TYPE
.
Variable
Steps to Success with PROC MEANS
Understanding _TYPE_: Three Class Uariables
totalkuwh_ totalkwh_ totalkuh_

Dbs REGION company CESCHED - TNPE _FREG@_ Min Max Mean

37 EASTERN B El T 417 0 164E3 E302 .56

38 ERSTERN B EfL 7 11 1910 SE95 3609.18

39 EASTERN B EiM T L 122400 122400 122400.00

40 ERSTERN B EIT 1 1 144240 144240 144240.00

41 ERASTERN c El 7 1:14 1 14958 4810.85

4z EASTERN c EIL 7 54 3295 9661 B141.89

43 EASTERN c EIM i 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 7 483 30 12969 5075.19

48 WESTERN B EIL 7 23 2800 6866 4894.30

49 WESTERN B EIM 7 Y 22739 22739 22739.00

50 WESTERN c El 7 BB7 794 14068 5069.77

51 WESTERN c EIL T s1 1073 10430 4T15.24

se WESTERN c EIM T 3 3527 35827 35E27.00
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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

The order of the zeros and ones corresponds to the

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

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.
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Step 10B: Understand the
CHARTYPE Option

N

278

280
281
282
283
284

286
287
288

279

2855

* understand CHARTYPE;

proc means noprint data=elec_ne

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

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

run;

proc print data=new5;

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

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__ _FREG__ HMin Max Mean
1 00 3176 0 144240 B327.63
2 01 974 0 23339 5845 .48
3 B 01 a3 0 144240 5876.83
4 [ o1 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 v 0 £3339 4968.57
8 EASTERN B i1 433 0 144240 BEBZ.15
9 EASTERN [ 11 B3T 1 14958 4927 .26
10 WESTERN A i1 493 24 18687 B515.64
11 WESTERN B 11 510 30 22739 S5210.08
12 WESTERN c 11 BE1 794 14068 5033.20
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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

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

zox

29
292

class region company;
var totalkwh;

290=proc means noprint dataselec_new CHARTYPE DESCENDTYPES;

293
294
295

output out=news(vhere={_type_ in{'00','11')})
output out=new?(where={_ type in{¢'10','00'}}})

sum= /autoname;
sum= mean=/autoname;
SUm = mean= max= min=/auteoname;

output out=newB(where={_type_in{'01','00')))
Tun;
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Step 11: Create Multiple Output Data
Sets in a Single PROC MEANS Step

300
301
302
303

305
306
307
308
309

311
312
313
314

298c
299 title2 'Creating Multiple SAS Data Sets in a Single PROC MEANS Step';

304~

310=

proc print data=new6;

title3 'Data Set NewS: Analysis Grouped by
titled4 'With Overall Results at the Bottom
run;

proc print data=new7;

title2 'Creating Multiple SAS Data Sets in
title3 'Data Set New7: Analysis Grouped by
titled4 'With Overall Results at the Bottom
run;

proc print data=news;

title2 'Creating Multiple SAS Data Sets in
title3 'Data Set New8: Analysis Grouped by
titled4 'With Overall Results at the Bottom
run;

Region and Company'; 4_

of the Output Data Set';

a Single PROC MEANS Step';
Region'; h

of the Output Data Set';

a Single PROC MEANS Step';
Company';
of the Output Data Set';
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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
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Step 11: Create Multiple Output Data
Sets in a Single PROC MEANS Step

> - S} L] = = = or g 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

totalkuh_ 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
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Step 12: Use the PRELOADFMT and
COMPLETETYPES Options in PROC

MEANS _ _
m By default, PROC MEANS will only display

formatted values of classification variables
with non-missing values of the specified
analysis variables

m But, in many analytic situations we want to
show all formatted values of the
classification variable, including those
which have no observations in the input

ata set

SIERRA
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Step 12: Use the PRELOADFMT and
COMPLETETYPES Options in PROC MEANS

5-proc format;

6 value color_new_ fTmt

7 1 = 'White'

8 2,3,4,5 = 'Natural'
9 6,7 = 'Black’

10 9 = 'Pink’

1 10 = 'Orange’

12 11 = 'Purple’;

13 run;

14

15-proc means data=sasclass.tables_sales_final sum mean maxdec=2;

16 class color;

17 var price;

18 format color color_new_fmt.;

19 titlel 'Intro to Data Summarization and Reporting w/PROCs FREQ and MEANS';
20 title2 'Without PRELOADFNT and COMPLETETYPES';

21 run;
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Step 12: Use the PRELOADFMT and
COMPLETETYPES Options in PROC

MEJ5ro o oste s o and noparcen
Intre to Data Summarization and Reporting w/PROCS FREQ and MEANS

|| without PRELOADFMT and COMPLETETYPES

¢
"l|The WEANS Procedure
G
Analysis Variable : price

color N Obs sum Mean
MWhite 6185 3211399.00 519.22
Natural 24247 12442922.00 513.17
Black 12411 6304752.00 508.00

By default, PROC MEANS only shows formatted values of COLOR that
exist in the data set whose observations it analyzed. Since there were
no observations in the data set with values of 9 (PINK), 10 (ORANGE)
or 11 (PURPLE), there are no rows for those values displayed in the

OC MEANS-generated output.
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Step 12: Use the PRELOADFMT and
COMPLETETYPES Options in PROC
MEANS

23-proc means data=sasclass.tables_sales_final sum mean maxdec=2 |completetypes:
24 class col
25 var price;

26 format color color_new fmt.;
27 title1l 'Intro to Data Summarization and Reporting w/PROCs FREQ and MEANS';
28 title2 '*With* PRELOADFHT and COMPLETETYPES';

29 rumn;
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Step 12: Use the PRELOADFMT and
COMPLETETYPES Options in PROC
MEANS

h Intro t.o Data Summarization and Reporting w/PROCs FREQ and MEANS

*With* PRELOADFMT and COMPLETETYPES
The MEANS Procedure

Analysis Variable : price
color N Obs sum Mean
White 6185 3211399.00 519.22
Natural 24247 12442922.00 5153.17
Black 12411 6304752.00 508.00
Fink Q
Orange Q
Purple o]

Sept 2010

" A
Step 13: Use Multilabel Formats

m Default: One value of a variable can be assigned
to one Format label

Overlapping value ranges not allowed
m Multilabel Formats permit assignment of the
same variable value to multiple format labels
Added to SAS Version 8, updated/enhanced in SAS 9
Great for “subtotals” and other groupings

Can be used ONLY in PROCs MEANS, SUMMARY
and TABULATE
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Step 13: Use Multilabel Formats

7 proc format;
8 value Sregion_mlfT_fmt (multilabel)
0 ‘01" = 'District O1°'
10 ‘02' = ‘District 02' /* Primary Format Label */
11 '03" = ‘District 03" '04' = 'District 04' '05' = 'District 05"
12 '06' = 'District 06" 'O7' = 'District O7' '08' = 'District 08"
13 '09' = 'District 09"
14 '01' - '09' = 'Ragion A' /* Secondary Format Label */
15 '10°' = ‘District 10" '11' = 'District 11' ‘12° = 'District 12" "13' = 'District 13'
16 '14' = 'District 14' *15' = 'District 15' '16' = 'District 16' "17' = 'District 17"
17 '18' = ‘District 18" '19' = 'District 19' ‘20" = 'District 20"
18 '10' - °"20° = 'Region B’
19 '21' = ‘District 21' '22' = 'District 22' '23"' = 'District 23' '24' = 'District 24'
20 '25' = 'District 25' '26' = 'District 26' '27' = 'District 27" '28' = 'District 28’
21 '29' = ‘District 29" '30' = 'District 30°' ‘21" - ‘'30' = "Region G’
22 '31' = ‘Diatrict 31° '32' = 'District 32' '33°' = 'Distriect 33' '34' = 'District 34'
23 '35° = ‘District 35' ‘38’ = 'District 36' ‘37" = ‘District 37’ ‘40" = 'District 40°
24 '41° = ‘pistrict #1° '42' = 'District 42' '43' = ‘District 43' ‘44" = 'District 44
25 '45' = 'Diastriet 45" '46' = 'District 48' '47' = 'Distriect 47’ ‘4@’ = 'District 48' '49' = 'District 40'
26 '31' - "49° = 'Region D'
27 low - high = 'Statowide'; _
28 run;
Sept 2010

Step\[@{Jse Multilabel Formats

31=proc means da@ss.paymnts_sample sum mean n maxdec=0}
32 class legislative/mlf preloadfmt; /* BOTH options needed */

33 var total dollars;

34 format legislative $region_mlf_ fmt.;

35 title1 'Summarizing and Reporting Data w/PROCs FREQ and HEANS';
36 title2 'Using WULTILABEL Formats's;

37 runm;

The MLF Option instructs PROC MEANS to use both the PRIMARY and SECONDARY
Format labels when grouping/analyzing the data.

PRELOADFMT instructs PROC MEANS to ‘preload’ the Format in to memory so that
all groupings/classifications formed by it are ‘available’ to the PROC as it reads data
from the input data set and “buckets” observations in to classes (or groups) for
analysis. By default, the Format labels are applied AFTER the
grouping/classification of the input data set has taken place.
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Step 13: Use Multilabel Formats

Summarizing and Reporting Data w/PROCs FREQ and MEANS
Using MULTILABEL Formats

The MEANS Procedure

2
¢
b 4
Y

Analysis variable : total_dollars
legislative N Obs sum Mean N
District o1 1054 3698207 3509 1054"
District 02 1066 37753850 3542 106?
District 03 1049 4905324 4676 1049;
District 04 105¢ 4634930 4377 105¢"
District 05 1072 4453337 4154 107
District 06 1053 5629480 5346 105
District 07 1060 4919414 4641 1050}
pistrict 08 1042 3236456 . g . 395 109"

Sept 2010

Step 13

- Use Multilabel Formats

L= =S i

B T B X =

T
E_Kli

|~ ||[Legislative N Obs sum Mean N

Lnd
District 49 1067 4351421 4078 1067
Region A 9501 38556042 4058 9501
Region B 11667 40850692 3501 11667
Region C 10585 48371810 4566 105985
Region D 20184 92742845 4595 20184
Statewide 51947 220521389 4245 51947
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Step 13: Use Multilabel Formats

m Although the results on the previous two
slides are correct, the ordering of the
PROC MEANS-generated output is not
quite what we wanted

By default, PROC FORMAT sorts the labels in
to “sort order” when creating the Format

What we need is a way to get PROC
FORMAT to “respect,” or “honor” the ordering
of the labels as coded in the Value Statement
» NOTSORTED Option

Sept 2010

Step 13: Use Multilabel Formats

-

40-proc Tormat; r
a value Sregion_mlf_fmt (multilabel notsorted) {* add the MOTSORTED option to preserve label order */
4z '01" = ‘District 01°
43 '02' = ‘District 02' /* Primary Format Label */
44 '03" = "District 03" '04' = 'District 04" '05' = 'District 05’
45 '06' = ‘District 06' °O7' = 'District O7' 'O8' = ‘District 08'
46 '09' = ‘District 09°
47 'o1' - '09' = 'Region A" /* Secondary Format Label */
48 '10' = ‘District 10' '11' = 'District 11° '12' = ‘District 12' '13" = 'District 13'
49 '14' = ‘Disteict 14' '15' = 'Distriet 15' '16' = 'District 16' '17° = 'District 17"
50 '18' = ‘District 18' '19' = 'District 19" '20' = 'District 20’
51 '10' - "20' = 'Region B'
52 '21' = 'District 21’ '22' = 'District 22' '23' = 'District 23' '24' = 'District 24°
53 '25' = 'District 25' '26' = 'District 26' '27' = 'District 27' '28' = ‘District 28°
54 '29' = ‘District 20' '30' = 'District 30' '21' - '30' = 'Region ¢’
& '3 = ‘district 31" "32' = 'Dlstrict 32' '33 = "District 33° "3 = 'District 34
56 '35' = ‘District 35° "36' = 'District 36' '37' = ‘District 37T’ “40' = 'District 40
57 '41' = ‘district 41° *42' = 'District 42' '43' = ‘District 43' ‘44" = 'District 44°
58 '45' = ‘District 45° ‘46' = 'District 46' '47' = 'District 47' "48' = 'District 48' '49' = 'District 49'
59 '31' - 48" = 'Region D'
60 low - high = 'Statewide’;
61 run
Sept 2010
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Step 13: Use Multilabel Formats

64
65
66
67
68
69

63:=

proc means data=sasclass.payments_s sum mean n maxdec=0j;

class legislative/mlf preloadfmt order=data; /* ALL options needed */
var total_dollars;

format legislative $region_mlf_fmt.;

title1 'Summarizing and Reporting Data w/PROCs FREQ and HEANS';
title2 'Using MULTILABEL Formats with ORDER=DATA Option';

run;

The ORDER=DATA option instructs PROC MEANS to display the output ordered by
the

Sept 2010

ORDER=DATA in PROC MEANS

ORDER=DATA | FORMATTED | FREQ | UNFORMATTED
specifies the order to group the levels of the class variables in the output, where

DATA

arders values according to their order in the input data set

Interaction: If you use PRELOADFMT, then the order of the values of each class variable matches the order that PROC
FORMAT uses to store the values of the associated user-defined format. If you use the CLASSDATA= option in
the PROC statement, then PROC MEANS uses the order of the unique values of each class variable in the
CLASSDATA= data set to order the output levels. If you use bath options, then PROC MEANS first uses the user-
defined formats to order the outpLt. Ifyou omit EXCLUSIVE in the PROC staternent, then PROC MEANS
appends after the user-defined format and the CLASSDATA= values the unique values of the class variables in
the input data set based on the arder in which they are encountered

Tip: By default, PROC FORMAT stores a format definition in sorted order. Use the NOTSORTED option to store the
values or ranges of a user defined format in the order that you define them

Featured in: Computing Output Statistics with Missing Class Variable Values

Excerpt from PROC MEANS Documentation
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Step 13: Use Multilabel Formats

Ei summarizing and Reporting Data w/PROCs FREQ and MEANS ‘
'[lusing MULTILABEL Formats with ORDER=DATA Option {
The MEANS Procedure
Analysis variable : total_dollars b
legislative N Obs Sum Mean N )
District 01 1054 3698207 3509 1054 ’
District 02 1066 3775850 3542 1066 )
District 03 1049 4905324 4676 1049 r
District 04 1059 4634930 4377 1059 -
District 05 1072 4453337 4154 1072 ;
District 06 1053 5629480 5346 1053 &
pistrict 07 1060 4919414 4641 1060 /
<
pistrict o8 1042 3226456 3096 1042 S
District 09 1046 3313044 3167 1046 &
; X
Region A 9501 38556042 4058 9501
= = i i s & A e
- .

Step 13: Use Multilabel Formats

=) W = O == JEL g - ) o
iﬁi Summarizing and Reporting Data w/PROCs FREQ and MEANS

| |{[using MULTILABEL Formats with ORDER=DATA Option

The MEANS Procedure

Analysis Variable : total_deollars

legislative N Obs sum Mean N
District 46 1077 6323081 5871 1077
District 47 1063 3826784 3600 1063
District 48 1060 5177195 4884 1060
District 49 1067 4351421 4078 1067
Region D 20184 92742845 4595 20184
Statewide 51947 220521389 4245 51947
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Step 14: Use the Same Variable in both
the CLASS and the VAR Statement

Sept 2010

"
Step 15: Use the NWAY Option

m PROC MEANS is able to:

analyze numeric ‘analysis’ variables

at all potential “crossings” or “interactions” of
the classification variables

m is one of the most powerful aspects of the

procedure

but, there are times when we want the output
SAS data set to contain ONLY the highest
“crossing” of the classification variables.

m Using the NWAY Option instructs PROC MEANS

to output only observations with the highest value
of TYPE_ to the new data set it is creating

Sept 2010
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Step 15: Use the NWAY Option

97=proc means data=new noprintl HWAY; I
98 class region trans;
99 var sumrev sumkwh;
100 output out=new3 mean(sumrev) = mean_rev mean(sumkwh) = mean_Kwh
101 sum(sumrev) = sum_rev sum(sumkwh) = sum_kwh
102 max (sumkwh) = max_kwh min(sumkwh) = min_kwh ;
103 run;
104
105=proc print data=new3;
106 title2 'Data Set Created by PROC MEANS';
107 title3 'Using the NWAY Option';
108 run;
Sept 2010
" J
T T T " T
Summarizing and Reporting Data Using the SAS System
Data Set Created by PROC MEANS
Using the NWAY Option
Obs REGION TRANS _TYPE_ _FREG_ mean_rev mean_kwh sum_rev sum_kwh max_kwh min_kwh
1 EASTERN Kiz1lic 3 85 663.78 53E59.62 56421.03 455568 34409 390
2 EASTERN K1233C 3 427 T03.07 5758.56 300211.68 2458906 25064 giz
3 NORTHERN Kiz1ic 3 160 901.73 T7652.28 144277.03 1224364 44301 1117
4 NORTHERN K1233 3 5 677.14 5457.00 3385.70 27285 5457 5457
5 NORTHERN K1233C 3 455 788.14 6464.52 358602.69 2941355 17347 160
6 SOUTHERN Kigiic 3 21 1054.32 9477.14 22140.63 199020 17533 4584
T SOUTHERN K1233C 3 63 922.49 7Te22.11 58116.92 480193 14963 1386
8 WESTERN Ki2 3 L] 1698.06 12900.00 6792 .24 51600 12900 12900
9 WESTERN Kiz1iic 3 116 564.78 4636.49 65514.18 537833 10264 T60
10 WESTERN K1233C 3 381 649.94 5344.88 247626.88 2036400 13012 279
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Step 16: Use the NONOBS Option

m By default, PROC MEANS calculates and
displays the NOBS column when you

Display results in the Output Window

Use a CLASS Statement

m The NoNobs Option suppresses

calculation and display of this column

Sept 2010

Step 16: Use the NONOBS Option

5
6

8
9
10
11
12
13

15
16
17
18
19

7=

14=

[ nonobs option in PROC MEANS;

proc means data=mydata.electricity maxdec=2j
class region;

var revl rev2 rev3;

title 'Step 16: Use NoNobs';

title2 'Results Without HoNobs (Default)';
run;

proc means data=mydata.electricity maxdec=2

NoMobs ;

class region;

var revil rev2 rev3;

title 'Step 16: Use NoNobs';
title2 'Results With NoMobs';
run;
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Step 16: Use the NONOBS Option

m Default Output

Etep 16: lUse NoMobs

Results Without HNoHobs (Default)

[The MEANS Procedure

REGION H Obs | ¥ariable N Rean Std Dev Minimum Haximum

EASTERN 5124 | REV1 5077 57.95 105.23 0.00 2798.92
RE¥2 5089 55.02 106.84 0.00 2897.73
REV3 5090 54.93 105.84 2.29 2958.40

HNORTHERN 5462 | REV1 5428 74.03 74.07 3.29 1485.44
REV2 5431 63.33 60.52 0.00 1489.19
REV3 5422 60.05 59.00 0.00 1573.30

[SOUTHERN 720 | REV1 717 91.92 72.60 5.00 499.86
REv2 717 68.32 48.0% 5.00 257.48
REVZ 720 56.12 39.51 5.00 237.51

ESTERN 5075 | REV1 5021 54.40 77.28 0.00 2661.67
REV2 5038 52.07 70.22 0.00 2414.25
REV3 5045 52.43 72.45 0.00 2548.36

Sept 2010

Step 16: Use the NONOBS Option
m With NoNobs Option

rE‘lep 16: Uee HeMahe

Aasults ¥ith HeHebs

The BERHE Procedure

REGIOH arisbls H Hsan Std Dav Rindmam Hanimum

EASTERN REV1 EQ077 ET.98 10E.23 0.00 a799.92
REVZ 5089 55.02 106.84 0.00 2897.73
E¥3 5090 54,599 105.84 2.29 2958, 40

HORTHERH REV 5428 74.02 74.07 3.29 1485.44
REYZ &4 3.39 €0.52 0.00 1489.1%9
REV3 5422 E0.08 S02.00 0.00 1573.20

SOUTHERH REY1 7 91.92 F2.60 .00 499, E6
Ev2 77 ca.32 48.04 S.00 257.48
REV3 720 =£.18 9.5 =.00 237.51

WESTERN REY1 s0z21 - ¥r.2e 0.00 2661 .67
EwZ 5032 52.07 F0o.22 0.00 2413.25
AEVA =048 43 T2.45 Q.00 2543.38
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" JEE
Step 17: Take Advantage of
AUTONAME and AUTOLABEL

m We saw the AUTONAME Option in Step 9

Automatically assigns a unique name to variables
created by PROC MEANS when you use an OUTPUT
statement

= Takes the existing analysis variable name, attaches an
underscore at the end, and then attaches the statistics
keyword at the end of the underscore

Warning: If the length of the analysis variable, plus the
underscore and the statistics keyword exceed 32 characters,
PROC MEANS will remove characters in the analysis variable
name, from left to right, until the combined length of the new
variable name is 32 characters.

Sept 2010

" S
Step 17: Take Advantage of
AUTONAME and AUTOLABEL

m AUTOLABEL

Automatically assigns a customized variable

label to each variable created by the OUTPUT
statement
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" S
Step 17: Take Advantage of
AUTONAME and AUTOLABEL

4=
26-data example;
27 length kwhi-kwh3 63

28 set sasclaas.s_loc‘tricit:skuat—coschsd kwhl-kwh3 revi-rev3 where=(cesched =: "E'));
29 label kwhi = 'January Kwh'

30 kwh2 = 'February Kwh'

31 kwh3 = ‘Harch Kwh'

a2 revi = ‘January Revenue®

33 revZ = 'February Revenue'

34 revi = 'Harch Revenus'

35 cesched = "Customer Rate Scheduls’;

36 Tformat revi-rev3 dellari12.2 kwhil-kwh3 commai(.;

37 run;l

39 ods select varlables;

40-proc contents data=example;

41 title “Step 17: AUTONAME and AUTOLABEL';

42 title2 'Descriptor Portion of Example Data Set':
43 runj

Sept 2010
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Step 17: Take Advantage of
AUTONAME and AUTOLABEL

Estep 17: AUTOHMAME and AUTOLABEL
Descriptor Portion of Example Data Set

The CONTENTS Procecdure

Alphabetic List of V¥ariables and Attributes

# variahle Type Len Format Informat Label

7 CESCHED Char 4 $4. $4. Customer Rate Schedule
4 REV1 Num g8 DOLLARTZ2.2 BEST32. January Revenue

5 REY2 HNum g DOLLAR12.2 BEST32. Fabruary Revenue

6 REY3 HNum g DOLLAR12.2 BEST32. March Revenue

1 kwh1 Num ] CONRA1O. BEST32. January Kwh

2 kewh?2 Hum 13 COMMAT 0. BEST32. Fabruary Kwh

3 kwh3 Num 6 COMMA10. BEST32. March Kwh
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" JEE—
Step 17: Take Advantage of
AUTONAME and AUTOLABEL

45 * without AUTONAME;

46-proc means data=example noprint descendtypes;

47 class cesched;

48 var kwh1-kwh3 revl-rev3;

49 output out=ex17_a(rename=(_freq_ = count)) max= min= mean=;
50 run;
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Step 17: Take Advantage of AUTONAME and AUTOLABEL

343 * without AUTONANE;

344 proc means data=ewample noprint descendtypes;

345 class cesched;

346 var kwh1-kwh3 revi-rev3d;

347 output out=ex17_a(rename=(_freq_ = count)) max= min= mean=;
348 run;

WARNING: Variable kwhi already exists on file WORK.EX17_A.
WARNING: Variable kwh2 already exists on fTile WORK.EX17_A.
WARNING: variaple kwh3 already exists on Tile WORK.EX17_A.
WARNING: Variable FEV1 already exists on file WORK.EX17_A.
WARHING: variable REV2 already exists on file WORK.EX17_A.
WARNING: VYariable FEV3 alreardy exists on file WORK.EX17_A.
WARNING: Variable kwhl already exists on file WORK.EX17_A.
WARNING: variahle kwh2 already exists on file WORK.EX17_A.
WARHING: Yariable kwh3 already exists on file WORK.EX17_A.
WARHING: Variable REV1 already exists on file WORK.EX17_A.
WARNING: Variable REV2 already exists on file WORK.EX17_A.
;'WARNING: Variable REV3 already exists on file WORK.EX17_A.
WARMING: The duplicate variables will not be included in the output data set of the output
statement number 1.
—_

HOTE: There wers 16366 ohaervationa read from the data set WORK.EXAMPLE.
HOTE: The data set WORK.EX17_A has 11 observations and 9 variables.
HOTE: PROCEDURE MEANS used (Total process time):

real time 0.12 egcconde

cpu time 0.10 seconds
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"
Step 17: Take Advantage of
AUTONAME and AUTOLABEL

58

52 * with AUTONAMNE ;
53= proc means data=example noprint descendtypes;
54 class cesched;

55 var kwh1-kwh3 revi-rev3;
56 output out=ex17_b(rename=(_freq_
57 run;

59 ods select variables;

60= proc contents data=ex17_b;
61 title2 'Descriptor Portion of Data Set Created by PROC HEANS';
62 run;

count)) max= min= meanf / AUTOMNANE;:
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Step 17: Take Advantage of AUTONAME and AUTOLABEL

Gtep 17: AUTONAME and AUTOLABEL

Deseriptor Portion aof Data Set Created hy FROC AEANS

The CONTENTS Procedure

Alphahetic List of Yariables and Attributes

# ¥ariable Type Len Format Informat

1 CESCHED Char 4 $4. $4.

7 REV_Hax Num =] DOLLAR12.2 BEST32.
19 REV1_Hean Hum ] DOLLAR12.2 BEST3Z.
13 RE¥1_Hin Hum e DOLLAR12.2 BEST3Z.

8 RE¥Z_MHax Hum ] DOLLART2.2 BEST32.
20 REVZ_Wean Num =] DOLLAR12.2 BEET32.
14 RE¥Z_Hin Hum ] DOLLAR12.2 BEST3Z.

g REVS_Wax Num =] DOLLAR12.2 BEET32.
21 REVZ_MHean Hum ] DOLLAR12.2 BEST3Z.
1 RE¥2_Win Hum 8 DOLLAR12.2 BEST32.

2 | _TYPE_ Hum g

3 count Hum B

4 kwh_Hax Hum ] COAMA1O0. BEST3Z.
1L kwh1_Hean Hum 8 COMMATO. BEST32.
g Kwnl_Rin Hum B conmAalo. BEST3Z.

5 kwha_Wax Hum e ConmA1o. BEST32.

Kwh2_Hean Hum 8 conmalo. BESTSZ.

kwhd Hin Hum 8 CORMATO. BEST32.

kwng_Hax Hum B conmAalo. BEST3Z.

wh3_Hean Hum 8 CORMATO. BEST32.
Sept 2010

Labal

Gustomer Rate Scheduls
Janusry fAevenus
January Revenua
January Revenus
Fehruary Revenue
February Revenue
February Revenue

Marzh Revenue

March Revenue

Marah Revenue

January Kwh
January Kwh
January Kwh
Fobruary Kwh
February Kwh
Fabruary Kwh
March Ewh

Marsh Ewh
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Step 17: Take Advantage of
AUTONAME and AUTOLABEL

(%]

70

64 * with AUTONAME and AUTOLABEL;
65- proc means data=example noprint descendtypes;
66 class cesched;

67 var kwhi-kwh3 revi-rev3;
68 output out=ex17_c(rename=(_freq_ = count)) max= min= mean= /| AUTONAWE AUTOLABEL;
69 run;

71 ods select variables;
72=proc contents data=ex17_c;
73 title2 'Descriptor Portion of Data Set Created by PROC HEANS';
74 title3 'Using the AUTOLABEL Option'j;
75 runj;

Sept 2010

Step 17: Take Advantage of AUTONAME and AUTOLABEL

o T -

L

Degeriptor Portion of Data Set Created by PROC MEANS

Uszing tha AUTOLSBEEL Optisn

The CONTENTE Procedure

Alphabetic List of Variables and Attributes

# Vardiable Type Len Fermat Infermat

1 CESCHED Char + 4. 4.

T REV1_Max Hum B DOLLAR1Z.2 BESTIZ2.
g REY1_HNcan Hum - DOLLARIZ. 2 BESTSE2.
12 REVY1_HNin Hum 2 DOLLARTZ. 2 BEST32.

8 REYZ_Hax Hum g DOLLARTZ. 2 BEJTSZ.
20 RE¥Z2_Hcan Hum 2 DOLLARTZ,. 2 BEST32.
14 REV2 Nin Hum a8 DOLLART2. 2 BEST32.

9 FE¥3_Hax Hum B DOLLARIZ. 2 BEST32.
21 REW3_Hean Hum 2 DOLLARTZ. 2 BEST32.
s REV3_Min Hum 8 DOLLAR1Z. 2 BEST3Z.

2 _TYPE_ Hum 8

a count Hum ]

L] el 1_Hax Hum g CGONRATO. BE3TSZ.
16 kwhi_Hean Hum 2 CONRA1O0. BEST32.
10 kwh1_Hlin Hum 2 CONNA1O. BEST32.

= kKwhZ_Hax Hum B CONRATO. BEST32.
7 kwh2_lean Hum 2 CONRA1O0. BESTZ2.
11 kwhZ_HNin Hum B COoNnaI0. BEST32.

Kwh3_Nax Hum k- CONMA10. BEST32.
kwh3_lcan Hum 2 CONnA10. BEST22.
Sept 2010

Labal

Tustemsr Rats Schadule
January Aevenue Max
January Rovenue FAcan
danuary Rewvenus fin
February Aevenus Max
February Revenue Hoan
February Revenve Hin
Harch Roevonuc_Hax
Harch Revenue _Hean
#archn Revenus_HBin

danuary R _Bax
January Kwh_Hean
January Kwh_Bin
Foebruary Keh_Eax
February Kwh_Hean
Fabruary Kwh_HBin
Hareh Kwh_Max
Harch Kwh_Wean
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Step 18: Use the NOINHERIT Option

m Overrides default “inheritance” of formats
and labels from the descriptor portion of
the input data set to the output data set’s
descriptor portion

Sept 2010

Step 18: Use the NOINHERIT Option

o

77 * ex 18: NOINHERIT;

L]

79-proc means data=example noprint descendiypes;
80 class cesched;

81 var kwhi-kwh3 revi-rev3;
82 output out=exi8(rename=(_Treq_ = count)) max= min= mean= / AU'I'OHAII{ HOIHHERIT:
83 run;

84
85 ods select varlables;

g6oproc contents data=exi8;

87 titleZz "Example 18: NOINHERIT Option‘j

B8 title3d 'Descriptor Portion of Data Set Created by PROC MEANS with NOINHERIT';
89 rum;
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Step 18: Use the NOINHERIT Option

Eﬂmld 18: HOIMHERIT Optisn
Deecriptor Fortion of Data Sct Croated by FROC MEAHS with WOINHERIT
[Tha CONTENTS Procedura
Alphabetie Liet of variahlee and Attributes
variable Type Len Format Informat Label
1 CESCHED char 4 4. $4. Cugtomer Rate Schodule
7 REVI_Max Hum a8
13 REVI_Mean Hum B8
13 REVI_Min Hum B
8 REVZ_Max Hum 8
20 REVZ_Mean Hum B8
4 REVZ_Min Hum B
=] REV3_Max Hum B8
21 REV3_Mean Hum B8
1% REV3_Min Hum -3
2 _TYPE Hum B8
3 count Hum B
4 kwh1_Max Hum -]
15 whl_Mean Hum B8
10 kwh1_Min Hum -3
= kwh2_Max Hum a
17 kwh2_HMaan Hum a
11 kwh2_Min Hum -3
& kwha Max Hum a8
12 kwh3_Maan Hum a
Sept 2010

Step 19: Use the TYPES Statement

m Very useful when you have:
A large analysis data set
Many classification variables

Output data sets with different combinations of the
classification variables

= Restricts the combination of class statement variable
combinations to just those specified in the TYPES statement
= Reduces CPU utilization/program completion time because

SAS does not compute statistics at “unneeded” combinations
of the CLASS statement variables
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Step 19: Use the TYPES Statement

m Example: 1.94 million observation
customer electric utility data file
Six classification variables
m Requirement: Create eight output SAS

data sets with sums of 12 monthly KWH
variables at different combinations of the

classification variables
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Step 19: Use the TYPES Statement

91 * ex 19: TYPES Statement;
92 * higdata3: 1.9 million record customer data set from electrical utilitys;

93

94 * without types;
95-proc_means noprint data=m .
96| class region office trans startdate serial cesched;

* 36 types;

rtypes

97 year.

98 var kwhi-kwh12 revi-revi2;

99| * only 9 combinations of CLASS varilables actually used;

100| output out=a(where=(_type_ in ('000000','000001'))) sum=/autoname autolabel;
101 | output out=b(where=(_type_ in ('000000','000011'))) sum=/autoname autolabel;
102 | output out=c(where=(_type in ('000000','000111'))) sum=/autoname autolabel;
103| output out=d(where=(_type_ in ('000000','001111'))) sum=/autoname autolabel;
104 | output out=e(where=(_type_ in ('000000','011111'))) sum=/autoname autolabel;
105| output out=F(where=(_type_ in ('000000','111111'))) sum=/autoname autolabel;
106 | output out=g(where={_type in ('000000','100001'))) sum=/autoname autolabel;
107 | output out=h(where={_type_ in ('000000','010001'))) sum=/autoname autolabel;
108 “FURT
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Step 19: Use the TYPES Statement

419 class region office trans startdate serial cesched;

420 format startdate year.;

421  var kwh1-kwh12 revi-revi2;

422 output out=a(where={_type_ in ('000000','000001'}))} sum=/autoname
423 output out=h(where={_type_ in ('000000','000011'})) sum=/autoname
424 output out=c(where={_type_ in ('000000','000111'}})) sum=/autoname
425 output out=d(where={_type_ in ('000000','001111'})) sum=/autoname
426  output out=e(where={_type_ in ('000000','011111'}))) sum=/autoname
427 output out=f(where={_type_ in ('000000', 111111'))) sum=/autoname
428 output out=g(where={_type_ in ('000000','100001'})) sum=/autoname
429 output out=h(where={_type_ in ('000000','010001'}))} sum=/autoname
430  run;

HOTE: The data set WORK.A has 13 observations and 32 variables.
HOTE: The data set WORK.B has 112 observations and @2 variahbles.
HOTE: The data set WORK.C has 4790 observations and 32 variables.
HOTE: The data set WORK.D has 25946 observations and 32 variables.
HOTE: The data set WORK.E has 112107 observations and 32 variables.
HOTE: The data set WORK.F has 112107 observations and 32 variables.
HOTE: The data set WORK.G has 31 observations and 32 vardiables.
HOTE: The data set WORK.H has 123 observations and 32 variables.

NOTE: PROCEDURE MEANS used (Total process time):

418 proc means noprint data=mydata.bigdata3 noprint descendtypes chartype;

autolabel;
autolabel;
autolahels
autolabelj
autolabelj
autolabelj
autolabel;
autolabels

HOTE: There were 1944174 observations read from the data set MYDATA.BIGDATAS.

real time 46.34 seconds
cpu time 22.47 seconds
Sept 2010

Step 19: Use the TYPES Statement

111
112
13
114

proc means noprint data=mydata.bigdata3 noprint descendtypes chartypes
class region oTrice trans startdate serial cosched:

Tormat startdate year.:

var Eﬂ!1-kwh12 rav1-rau!g:

115
118
mr
118
119
120
121
122
123

types ()
cesched
serial * cesched
startdate * serial * cesched
trans * startdate * serial * cesched
office * trans * startdate * serial * cesched
regien * office * trans * startdate * serial * cesched
region * cesched
office * cesched; * 9 types:

124
125
126
127
128
120
130
131
132

output out=a(where=(_type_ in (’0000537:7553331'))) sum=/autoname autolahel;
output out=b(where=(_type_ in ('000000','000011'))) sum=/autoname autolabel;
output out=c(where=(_type_ in ('000000','000111'})} sum=/autoname autolahelj
output out=d{where=(_type_ in ('000000','001111'))) sum=/autoname autnlahelﬂ
output out=e(where={(_type_ in ('000000','011111')}) sum=/autoname autolabel;
output out=f(where=(_type_ in ('000000','111111'})) sum=/autoname autolabel;
output out=g(where={ type_ in ('000000','100001')}} sum=/autoname autolabel;
output out=h(where={_type_ im ('000000',°010001'))) sum=/autoname autolabel};
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Step 19: Use the TYPES Statement

516 proc means noprint data=mydata.bigdata3 noprint descendtypes chartypes
517 class region office trans startdate serial cesched;
518 format startdate year.;
519  var kwhl-kwh12 revl-revi2;
520 types ()
521 cesched
522 serial * cesched
523 startdate * serial * cesched
524 trans * startdate * serial * cesched
525 office * trans * startdate * serial * cesched
526 region * office * trans * startdate * serial * cesched
527 region * cesched
528 office * cesched; * 9 types;
529 output out=a(where={_type_ in ('000000','000001'}))} sum=/autoname autolabel;
530 output out=h(where={_type_ in ('000000','000011'}))} sum=/autoname autolabel;
531 output out=c(where={_type_ in ('000000','000111'})} sum=/autoname autolahel;
532 output out=d(where={_type_ in ('000000','001111'))) sum=/autoname autolahel;
533 output out=e(where={_type_ in ('000000','011111'))) sum=/autoname autolahel;
534 output out=f(where={_type_ in ('000000','111111'))) sum=/autoname autolahel;
535 output out=g(where={_type_ in ('000000','100001'))) sum=/autoname autolabel;
536 output out=h{where=(_type_ in ('000000','010001'))) sum=/automame autolabel;
537 run;
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Step 19: Use the TYPES Statement

NOTE: There were 1944174 ohservations read from the data set HMYDATA.BIGDATA3.
NOTE: The data set WORK.A has 13 observations and 32 variables.
NOTE: The data set WORK.B has 112 observations and 32 variables.

NOTE:
NOTE:
NOTE:
NOTE:
NOTE:
NOTE :
NOTE:

The data
The data
The data
The data
The data
The data

set
set
set
set
set
set

PROCEDURE ME

real time

cpu time

WORK.C
WORK.D
WORK.E
WORK.F
WORK. G
WORK.H

has
has
has
has
has
has

1:32.50
1B.59 seconds

4790 observations and 32 variables.
25946 observations and 32 variables.
112107 ohservations and 32 variables.
112107 observations and 32 variables.
31 observations and 32 variables.

123 ohservations and 32 varilables.
time):
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Step 20: Using the IDGROUP Option

m Using the IDGROUP Option

This option allows output of new variables to a
data set created by PROC MEANS.

m Combines the ID and IDMIN options in the PROC
MEANS statement and the MAXID and MINID options
in the OUTPUT Statement

m Allows identification of extreme values of the analysis
variables
m The OUT[N] option controls the number of extreme

observations to be “captured” as variables in the
output data set
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Step 20: Use the IDGROUP Option

m Example:

Using the Social Services Payments Data Set

m Obtain the mean, two largest and two smallest
payments for mental health services by region

m Save results in a SAS data set

» Display data set in output window using PROC
PRINT
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Step 20: Use the IDGROUP Option

287 * use IDGROUP Option to Obtain two largest and two smallest

289 * using the descendtypes option;
290=proc means noprint

292 descendtypes;
293 class legislative;
294 format legislative $regfmt.;

295 _var _mental health dollars;

294 output out=newsS(drop=_type_) mean=mean_pay

29 idgroup (max(mental_health_dollars) out[2]
29 {mental_health_dollars) = max_pay)

29 idgroup (min(mental_health_dollars) out[2]
30 (mental_health_cdollars) = min_pay);
JOT=—runs

302

303

304=proc print data=new6 noobs;

305 titlel 'Intro to Data Summarziation and Reporting';
306 title2 'Using the IDGROUP Option';

307 run;

288 mental health payments by Region (formatted value of legislative district);

261 data=sasclass.social_services_payments (where=(mental_health_dellars > 0))
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Intro to Data Summarziation and Reporting
Using the IDGROUP Option

min_ min_
legislative _FRE®_ mean_p max_pay_1 max_pay_2 pay_1 pay_2
Region | 4158 3465. 182374 .47 182169.83 3.07 q.76
Region |1 5554 2105, 184345 .46 183929.70 =1 4.09
Region 111 4267 5630. 540492 .26 494147 .55 512 5.12
Region 1V 4812 H4601.1 235114.05 214164.62 1.02 1.02
Region V 3204 3724.3)1 186704.15 185916 .04 4.09 5.12
21995 3828.1H 540492 .26 494147 .55 1.02 1.02
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Conclusions

m PROC MEANS is a VERY powerful BASE
SAS Procedure

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

We'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?

“Free Downloads” link at
m www.Sierralnformation.com
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