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How to implement random sampling and application based on SAS software
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[Abstract] The purpose of this article is to help readers to use SURVEYSELECT procedure in SAS software to implement
random sampling fast and conveniently. Firstly introducing SURVEYSELECT procedure and SAS data set customers. Then introducing
how to perform random sampling based on SAS combined with simple random sampling stratified random sampling and control sorting
stratified random sampling. The readers can finish their own random sampling task by using SAS software easily through modifying a few
parameters in the SAS programs presented in this article. The fact is that despite the SAS software is very difficult to learn and use but
the users can solve many specific problems with a ready — made SAS program.
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ID  ( CustomerID) . ( State) .
( Type) . ( Usage)
13 471 o SAS
4 SAS

titlel “Customer Satisfaction Survey;
title2 “First 10 Observations’

proc print data = Customers( obs = 10) ;
run,

[ ]

«

( Customer Satisfaction
Survey) " “ 10 ( First 10 Observations) ”; 3
SAS print

“data = Customers( obs =10) ”

Customers
10 ( 10 4
) o
4 SAS (
SAS
SAS Customers) Customers
10 1.
1 Customers 10
Obs CustomerID State Type Usage
1 416 —87 -4322 AL New 839
2 288 - 13 -9763 GA Old 224
3 399 -00 - 8654 GA Old 2451
4 118 -98 - 0542 GA New 349
5 421 -67 -0342 FL New 562
6 623 - 18 - 9201 SC New 68
7 324 -55 -0324 FL Old 137
8 832 -90 -2397 AL Old 1563
9 586 -45 -0178 GA New 615
10 801 -24 -5317 SC New 728
SAS Customers CustomerID
; State
4 : (GA) .
(AL) . (FL) (SC);
Type “old”
“New”: Usage
SURVEYSELECT
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4 SAS
PROC SURVEYSELECT
Customers o
titlel “Customer Satisfaction Survey;
title2 “Simple Random Sampling;
proc surveyselect data = customers method = srs n =100
out = samplesrs;
run,
[ Iproc surveyselect survey—
select o 4 o1
“data = customers” SAS Customers
;2 “method
”
= SIS °
4 “n=100"

100 X 4 “out =
samplesrs samplesrs
SAS o

SAS 2,

2 Customers
Selection Method Simple Random Sampling
Input Data Set CUSTOMERS
Random Number Seed 39647
Simple Size 100
Selection Probability 0.007423
Sampling Weight 134.71
Output Data Set samplesrs
2 SURVEYSELECT
Customers 100 :
39647 SURVEYSELECT
o SURVEYSELECT

seed = option
0.007423
(13471) ;

(100)

134.71 ;
( 100 4
) samplesrs
100 SAS samplesrs
o PROC SURVEYSELECT
o PROC PRINT
samplesrs 20 o
titlel “Customer Satisfaction Survey’
title2 “Sample of 100 Customers Selected by SRS}
title3 “( First 20 Observations) ;
proc print data = samplesrs( obs =20) ;
run;
[ )| 1 SAS
“ 7 o
SAS 3.
3 customers 100 20
Obs CustomerlD State Type Usage
1 036 -89 -0212 FL New 74
2 045 -53 -3676 AL New 411
3 050 —99 -2380 GA Old 167
4 066 —93 - 5368 AL Old 1232
5 082 -99 -9234 FL New 90
5
3 samplesrs
20 o
Customers o
5 SAS 57
Customers State  Type
State  Type
State  Type
o SAS o
PROC SURVEYSELECT
o PROC SORT
Customers State  Type o
proc sort data = Customers;
by State Type;
run;
PROC FREQ customers
State  Type o
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titlel “Customer Satisfaction Survey

title2 “Strata of Customers’

“ ” « ” “«

proc freq data = customers; PROC SURVEYSELECT State
tables State* Type;
- Type Customers
run,
SAS 4.
titlel “Customer Satisfaction Survey’
4 Customers  State ~ Type title2 “Stratified Sampling;
proc surveyselect data = customers method = srs n =15 seed =
Frequency Table of State by Type 1953 out = samplestrata;
Percent State Type strata state type;
Row Pct New Old Total
run;
Col Pet AL 1238 706 1944
9.19 5.24 14.43 ( Istrata State
63.68 36.32 Type.  PROC SURVEYSELECT ‘method =srs”
14.43 14.43 . ‘n=15"
FL 2170 1370 3540 15 .
16.11 10.17 26.28 “n = SAS — data — set
61.30 38.70 ( ) ”
25.29 28.01 o ‘seed =1953”
GA 3488 1940 5428 “1953” R
25.89 14.40 40.29 SAS
64.26 35.74 120
40.65 39.66 o
sC 1684 875 2559 PROC PRINT
12.50 6.50 19.00 samplestrata 30 o
65.81 34.19 titlel “Customer Satisfaction Survey’
19.63 17.89 title2 “Sample Selected by Stratified Design’
title3 “( First 30 Observations) ;
Total 8580 4891 13471
proc print data = samplestrata( obs =30) ;
63.69 36.31 100. 00 )
run;
4 13471 Type [ ] 1 SAS
State o “ ” o
8 4 SAS 5.
5 customers 120 30
Obs State Type CustomerID Usage SelectionProb SamplingWeight
1 AL New 002 -26 — 1498 1189 0.012116 82.5333
2 AL New 070 - 86 —8494 106 0.012116 82.5333
3 AL New 121 - 28 - 6895 76 0.012116 82.5333
4 AL New 131 -79 -7630 265 0.012116 82.5333
5 AL New 211 -88 —4991 108 0.012116 82.5333
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5 samplestrata 30

samplestrata 8 15
120 o SelectionProb
(15)
o SamplingWeight
6 SAS ’
State
Type  Usage o
Type  Usage ( State) o

PROC SURVEYSELECT

Customers o

titlel “Customer Satisfaction Survey;
title2 “Stratified Sampling with Control Sorting;
proc surveyselect data = Customers method = sys rate = . 02
seed = 1234 out = SampleControl;
strata State;
control Type Usage;

run,

[ ] STRATA
CONTROL Type
PROC SURVEYSELECT ‘METHOD =SYS”

State o

Usage o

o ‘RATE =0.02"
0.02, “SEED =1234"

o

SAS
271 State
Type Usage
( PRINT
SampleControl ) o
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