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[ Abstract] When performing a difference analysis or a linear and generalized linear regression analysis , traditional statistical
methods are basically based on the sample from the infinite population or completely random sampling to estimate the sampling error .
However, the survey data are usually collected from complex random sampling methods , such as stratified, cluster, multi — stage or
unequal probability. At this point, the sampling error cannot be accurately estimated if the classical statistical analysis methods men —
tioned above are adopted. Through specific examples , this article aimed to apply the SURVEYMEANS procedure in SAS software which
can better implement the statistical description and analysis of the data obtained by various sampling methods , in order to estimate the
sampling error and population parameters accurately .
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T H $E4: . E R HAR BT & R R BT B (2015AA020102)

MR AR 2, SR X S AR P T RO AN RS
FITE 00 3 AR 1R 22 A (Y . I, SAS/STAT
W) SURVEYMEANS i3 F2 5t 6 & ¥ HAE M T,
PROC SURVEYMEANS FH] Taylor 9" & J5 2:Afi i3
TR SRR 2 . 2RSSR
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TE SAS # ff v, A SASREG . SASLOGISTIC .
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2.1 SURVEYMEANS 5332 /¢

PROC SURVEYMEANS DATA = ] T-45 & %43
M NG4SR B G BB AR 1
T}, AT LA RATE = 8% TOTAL = £ 48 2 flikE %
SRR

BY 8 7 2 Bt oA AR ot

CLASS 48 1E A @A f e 2 b (128 1t

CLUSTER &5 B At iR s As i

DOMAIN #5/0]5% S AR Bk A 7 0 A A A8 4t

RATIO T3 78748 5 34 550 1) LB, 53+
AR/ AR i

STRATA F&85E 5T IZ et th iy )2 248 it

VAR #8530 Hr 8 i

WEIGHT 48t & AR AR

RUN;

9

2.2 ETEERHEEZITET S

[ 1] 1) 4835 M3 4 000 424 (B N JUAE
) TR HRERLIAE J A 40 2422 AR IREAS
5T B AE XTI 40 24 4R A T 2 AT
BEJE VKR AE 2, LS AR SR ) ok Tk A 9 i 10
FITCH2 A ], BAREE N 1 s, 2 1 45K

R1 40 BEEFGEKEKERER

Obs grade Spending( $) Group
1 7 7 less
2 7 7 less
3 8 12 more
4 9 10 more
5 7 1 less
6 7 10 more

37 9 6 less

38 9 11 more

39 7 2 less

40 7 9 less

1 : Grade , 4F 2% ; Spending, £ 3% ; less , <10 EJT ;more, =10 FJT

X SAS HHAFERFANT .

titlel ‘ Analysis of Ice Cream Spending’ ;

title2 ‘ Simple Random Sample Design’ ;
proc surveymeans data = IceCream total =4000;
var Spending Group ;

Tun;

{ %%}J? iE‘E,EUi ] pI'OC surveymeans ﬁ%] }EH surveymeans
142, TOTAL =4 000, 8 #E47—MFEAH N 4 000
(A BIR AR I Y 7 254 T

CESE S

The SURVEYMEANS Procedure

Data Summary

:J:Eﬁﬂ‘j SAS ﬁ:ﬂ%% ,ﬁﬁ% ﬂ*] TeeCream., Number of Observations 40
Statistics
Variable Level N Mean Std Error of Mean 95% CL for Mean
Spending 40 8. 750000 0.845139 7.04054539 10. 4594546
Group less 23 0.575000 0.078761 0.41568994 0.7343101
more 17 0. 425000 0.078761 0.26568994 0.5843101

[ 25 50 | 450 (E 25 &t Spending H945 5 7w,
A SR8 B TR K LR AE 25K 8. 75 JE0T,95%
{EXEH (7. 04,10. 46) 5T, JBHEA R Group HIZ5
R, FA SRS 44 JE v R AR 0 10 35
JCHILLHIZIR 57.5% ,EARIXIE N (41.6% ,73.4% ) ,
ZF 10 £ILH B4k 42. 5%, B A5 X 8] N
(26.6% ,58.45%) ,

2.3 ETHEHMERTHSIT S

[B12] W AE 1 B ws s BoR, B gl
4 00047 LR 2ok A 70 JZ IR BET #AF 0 =, 45
416
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Grade Number of Students
7 1824
8 1025
9 1151

Total 4 000

XFREAY SAS AT .
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data StudentTotals ;

input Grade _total_;

datalines ;

7 1824

8 1025

9 1151

data IceCream ;

set IceCream

if Grade =7 then Prob =20/1824;

if Grade =8 then Prob =9/1025;

if Grade =9 then Prob =11/1151;

Weight = 1/Prob;

titlel ‘ Analysis of Ice Cream Spending’ ;

title2 ‘ Stratified Simple Random Sample Design’ ;
proc surveymeans data = IceCream total = StudentTotals ;
stratum Grade/list;

var Spending Group;

weight weight;

run;

[ FEFF1HH ] Grade J&43 248 &, A8 5 _total_F/R
H R BETN A FR AR ek, R OT
ZEAb IR A A2 S AU £/ N TE A PR A
FRERREE 7 A PR AR B R/ N el )

%%ﬂﬁ%ﬁ?d@?@, SRR RAE T /N B AR
FREVARSIE . 7E4r BRI Y 4% 2 e 2

ANV 5 2 SOREAS B A ER L8 A 380 XoF 34 55 O
AT, FEAS R SR e L A i 7 =X, 2
FERE R A EIEE A FEAAEE (B Weight fir 4 1% &
BGE) , List ip 2R M BZME R, BAFER
TR IR AR A B = el — i B, 445 Lo il A
FUE BIREARL

CIERES)

(1) A= 5y TeceCream SAS FdaER T .

Grade I Spending I Group I Prob | Height I
1 7 T less 0.0109649123 91.2
2 7 7T less 0.0109649123 91.2
3 8 12 more 0.0087804878 113.88888889
4 9 10 more  0.009556907 104.63636364
) 7 1 less 0.0109648123 91.2
6 7 10 more 0.0109649123 91.2
7 7 3 less 0.0109649123 91.2
8 8 20 more 0.0087804878 113.88888889
9 8 19 more 0.0087804878 113.88888889
10 7 2 less 0.0109649123 91.2
11 7 2 less 0.0109649123 91.2
12 9 15 more  0.009556907 104.63636364
13 8 16 more 0.0087804878 113.88888889
14 7 6 less 0.0109649123 91.2
15 7 6 less 0.0109649123 91.2
16 7 6 less 0.0109649123 91.2
17 9 15 more  0.009556907 104.63636364

(2) Output 4%

Stratum Information

Stratum Index Grade Population Total | Sampling Rate N Obs Variable Level N
1 7 1824 1.10% 20 Spending 20
Group less 17

more 3

2 8 1025 0.88% 9 Spending 9
Group less 0

more 9

3 9 1151 0.96% 11 Spending 11
Group less 6

more 5

EREIRIE=MERD R AR BN A
A I 252 S REAS I 0 I A A o S A LA

BIRR.

Statistics

Variable Level N Mean Std Error of Mean 95% CL for Mean
Spending 40 9.141298 0.531799 8.06377052 10.2188254
Group less 23 0.544555 0.058424 0.42617678 0.6629323

more 17 0.455445 0.058424 0.33706769 0.5738232

XJ Spending ZMHT Y ZE R BR 27
T Rl UK

WY UNS IR )
WAETE R 9. 14 Fot, brifEiR"m 0. 53,95%

BEEIX A4 (8.06,10.22) FET0, Xt Group AT HILE
SRR A AR AR DKL T 10 58
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TJCHIZI N 54.5% |, EARIX 6] R (42. 6% ,66.3% ) , %
F10 EICH AN 45. 5% , BAGIX 8] H (33. 7% ,
57.4% ) AR} 5.8% .

2.4 ETHEREBEHEZTSITSH

(5] 3) W I 1 08 Sk, B AAA
4 00044 “#HE SR 1 43 J2 BERERAE AR I 40 BTAEAS
4 000 44274 (1 SUARS BN 3% 3 B
R3 4000 BEERERRFESINMNABBER

Grade Number of Study Groups Number of Students
7 608 1824
8 252 1025
9 403 1151

Total 617 4 000

4 000 2K AL N JUVESR, BAEYCH X
NGB (263 55 3 41 Fgr T2 /N (R 3 5 2
Y1), BN 2 ~4 2R

TEAG R AR, (BT ) 22 /N LA
ARG R oy )2 BT k2 2] /N A T EA LA | 3 A
SN TR 2 AR REA . e R N UL
AR HIHELT 8 3.5 /N

XTI SAS FEFEANE .

(Ddata IceCreamStudy ;

input Grade StudyGroup Spending @ @ ;
if (Spending <10) then Group = less’;
else Group = more?

datalines ;

7347734774124927 14
7342923015927 1575012
9230 89230775013 85920
7403 47403 11 859 13 859 17
8143 128 143 16 8 59 18 9 235 9
8143 1093128923569 235 11
9312107 321 6 8156 19 8 156 14
732137321127489274899
7781778107489 27 1561
7786741267 156293018
@data StudentGroups ;

input Grade _total_;

datalines ;

7 608

8 252

9 403

5

418

@ data IceCreamStudy ;

set lceCreamStudy ;

if Grade =7 then Prob =8/608 ;
if Grade =8 then Prob =3/252;
if Grade =9 then Prob =5/403;
Weight = 1/Prob;

titlel ¢ Analysis of Ice Cream Spending’ ;

title2 * Stratified Clustered Sample Design’ ;

@proc surveymeans data = IceCreamStudy total = StudentGroups ;
strata Grade/list;

cluster StudyGroup

var Spending Group;

weight weight ;

run;

[ %7 i ) 845 2 O Group R,
StudyGroup FR/R% > /N, AN [ AF- % 1) /N4 4 5 AT
DAAHIA], B kg /DN 4 2 A 0 R HG /IS 28 50 1) it
J¥4i*5 . Spending 7R VKK AL 2%, Group 2 Hig
VKEHRAE SR AT 504, B @ Grade 253 /27%
i AR total _RIRAS 2 ) ANV i A BN RR T
W s R R R, B,
T8 BN BN AL, A AR AEARE R 1 (2]
B, ARELDF, strata 7 L4325 cluster 2 X
A AR i

C eSS

(1) 4 RHY TeeCreamstudy SAS BRI

Grade | StudyGroup | Spending | Group|  Prob |  Height |

1 7 34 7 less 00131578947 %

2 7 34 7 less 0.0131578947 %

3 7 412 4 less 0.0131578947 %

4 9 27 14 more 0.0124083479 80.6

5 7 3 2 less 0.0131578947 %

5 9 230 15 more 0.0124083479 80.6
1| 9 27 15 more 0.0124069479 80.6
8 7 s01 2 less 0.0131578947 %

g 9 230 8 less 0.0124089479 80.6

10 9 230 T less 0.0124069479 80.6

11 7 s01 3 less 0.0131578947 %

12 8 59 20 more 0.0119047619 8¢

13 7 403 4 less 0.0131578947 %
e | 7 403 11 more 0.0131578947 %
15 8 59 13 more 0.0119047619 84
7777777 16 8 59 17 more 0.0119047619 84
17 8 143 12 more 0.0119047619 84
18 8 143 16 more 0.0113047619 84
13 B 59 18 more 0.0119047619 84 |

(2) Output fiyH 455 .

Data Summary

Number of Strata 3
Number of Clusters 16
Number of Observations 40
Sum of Weights 3162.6
Class Level Information
CLASS Variable Levels Values
Group 2 less more
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Stratum Information

Stratum Index Grade Population Total| Sampling Rate N Obs Variable Level N Clusters

1 7 608 1.32% 20 Spending 20 8
Group less 17 8

more 3 3

2 8 252 1.19% 9 Spending 9 3
Group less 0 0

more 9 3

3 9 403 1.24% 11 Spending 11 5
Group less 6 4

more 5 4

ERAPLG I T =EHRIZ 520

SRR Al U 25 T2 BV A B o I A A K

AR AR R S ARREL

Statistics
Variable Level N Mean Std Error of Mean 95% CL for Mean
Spending 40 8.923860 0.650859 7.51776370 10.3299565
Group less 23 0.561437 0.056368 0.43966057 0.6832130
more 17 0.438563 0.056368 0.31678698 0.5603394

X} Spending ST ZE R, 2F A AR 2
B VKIELRAE SR Ol 8. 92 SETT, FRifETR M 0. 53,95%
EEX A (7.52,10.33) FI6, A Group S HTHIZE
RN, A A P B R vk AR 2 0 T 10 36
TCHI IR 56.1% , BAFIX IR (44.0% ,68.3% ) ,
ZF 10 FIT LB 28 43. 9%, B {5 X [H]
(31.7% ,56.0% ) ARERH} 5.6%

2.5 SURVEYMEANS fEi8 9 #7 ( Domain analysis )
o 0

SR AT RAR X WA S S, AT e A

B2 ] LA S REAR R BT T0 5% % A ATt AR R IE
T RE TS T, RS

[ 151 4 YA R 800 ZR /A WY BLHEAT 40 BT, T fift
AR R 2 B AHIARBL , [FIB T ff AR 28w i 2
RURHIE T 25500, A 2 66 ZA R IAEAR,
Hi% 66 Z\FAMBUE A % 3 i 520 % —
K, AT R HERE R R FEAS R RN T
RKRVP & 2/ DA AR — LR & S, 2
XHE— AT AR EA R R 58T, AR F AT

[ SAS RPN T ]

data Company ;
length Type $14;

input Type $ Asset Sale Value Profit Employee Weight;

datalines ;
Other 2764.0 1828.0 1850.3 144.0 18.7 9.6
Energy 13246.2 4633.5 4387.7 462.9 24.3 42.6
Finance 3597.7 377.8 14.0 1.1 12.2
Transportation 6646. 1 6414.2 2377.5 348.2 47.1 21.8
HiTech 1068.4 1689.8 1430.2 72.9 4.6 4.3
Manufacturing 1125.0 1719.4 1057.5 98.1 20.4 4.5
Other 1459.0 1241.4 452.7 24.5 20.1 5.5
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Finance 2672.3 262.5 296.2 23.1 2.2 9.3
Finance 311.0 566.2 932.0 52.8 2.7 1.9
Energy 1148.6 1014.6 485.1 60.6 4.0 4.5
Finance 5327.0 572.4 372.9 25.2 4.2 17.7
Energy 1602.7 678.4 653.0 75.6 2.8 6.0
Energy 5808.8 1288.4 2007.0 318.8 5.9 19.2
Medical 268.8 204.4 820.9 45.6 3.7 1.8
Transportation 5222.6 2627.8 1910.0 245.6 22.8 17.4
Other 872.7 1419.4 939.3 69.7 12.2 3.7
titlel Top Companies Profile Study
proc surveymeans data = Company total =800 mean sum;
var Asset Sale Value Profit Employee ;
weight Weight ;
domain Type;
run;
[ R Ui W ] Bt 28 b Type Rom T 37260 [ &R ]

Asset 278G (1 3EI0) , Sale KR BH (07
%IL), Value R AR BT ZME (A TTEIT),
Profit 2/~ AH ( H 7 3ETT) , Employee 7R 01 T4
(), weight 1QFRAE, I 66 17RI 66 FK A\ F B 4L

The SURVEYMEANS Procedure

Data Summary

Number of Observations 66

Sum of Weights 799.8
P o R, O o
Statistics
Variable Mean Std Error of Mean Sum Std Dev
Asset 6523.488510 720.557075 5217486 1073829
Sale 4215.995799 839. 132506 3371953 847885
Value 2145.935121 342.531720 1716319 359609
Profit 188.788210 25.057876 150993 30144
Employee 36. 874869 7.787857 29493 7148.003298
Domain Statistics in Type
Type Variable Mean Std Error of Mean Sum Std Dev
Energy Asset 7868.302932 1941.699163 1449341 785962
Sale 5419.679099 2416.214417 998305 673373
Value 2249.297177 520.295162 414321 213580
Profit 289. 564658 52.512141 53338 25927
Employee 14.151194 3.974697 2606. 650000 1481.777769
Finance Asset 7890. 190264 1057. 185336 1855773 704506
Sale 829.210502 115.762531 195030 74436
Value 565.068197 76.964547 132904 48156
Profit 63.716837 10. 099341 14986 5801.108513
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Employee 5.806293 0.811555 1365. 640000 519.658410

HiTech Asset 5031.959781 732.436967 321542 183302
Sale 5464.292019 731.296997 349168 196013

Value 6707.828482 1194.160584 428630 249154

Profit 346.407042 42.299004 22135 12223

Employee 70.766980 8.683595 4522.010000 2524.778281

Manufacturing Asset 7403.004250 1454.921083 888361 492577
Sale 7207. 638833 2112. 444703 864917 501679

Value 2986. 442750 799. 121544 358373 196979

Profit 211.933583 39.993255 25432 13322

Employee 83.314333 31.089019 9997. 720000 6294.309490

Medical Asset 5046. 570609 1218. 444638 140799 131942
Sale 3313.219713 758.216303 92439 85655

Value 2561. 614695 530. 802245 71469 64663

Profit 218.682796 44.051447 6101.250000 5509. 560969

Employee 46.518996 11. 135955 1297. 880000 1213.651734

Other Asset 1850. 250000 338.128984 58838 31375
Sale 1620. 784906 168.686773 51541 24593

Value 1432. 820755 297. 869828 45564 24204

Profit 115.089937 27.970560 3659. 860000 2018.201371

Employee 14.306604 2.313733 454.950000 216.327710

Retail Asset 2939. 845750 393.692369 235188 94605
Sale 7395. 453500 1746. 187580 591636 263263

Value 2103.863125 529.756409 168309 78304

Profit 157.171875 31.734253 12574 5478.281027

Employee 93. 624000 15.726743 7489. 920000 3093. 832061

Transportation Asset 4712.047359 888.954411 267644 163516
Sale 4030. 233275 1015.555708 228917 142669

Value 1703. 330282 313.841326 96749 58947

Profit 224.762324 56. 168925 12767 8287.585418

Employee 30.946303 6.786270 1757. 750000 1066. 586615

DL 2SR T BN TIT S 22X I 1Y) 2548

PREGEEL ARifEiR K5 X

9340, 16 SURVEYMEANS 33 78 v | 38 A il kR

VEAT RO A7 AR B A LT iR D7 v A i [ 3 2
R ST I TEA T —— A X T
ARSI 4 AE IS PR
HARH AR S H RS

S 3Lk
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