| Statistical Highlight #76| #HL761
University of Waterl®m W H. Chery

SAMPLIN G and SURVEY SAMPLIN G: Equiprobable Sekcting — Diagrammatic lllugtrations

Diagamnatic lllustraionsl, 2 aad 3 o the bllowing pages HL76.3 HL76.5 and HL767, togeher with the tabdated sanple
desciptions on @ges HL76.2, HL76.4 and HL76.6 fadng each Diagramnatic lllustation, illustrae daracteistics of equiproballe
sdeding {EP$; i.e, a ®leding process ha makes udly probable fwith probability ]/(ﬂ)] al sanples d size n ®lected
without redacement fom a regpondent puation of sze N}.

® WhenN =500 and n=25 (as i this SatisticalHighiight #76), the nunber d posible sanples & ¢¥) H10?

The following mattes ae rdevant to uing this SatisticalHighlight #76.

e the runmbes dong the tgs d the tree yoper dagrans on ages HL76.3 HL76.5 and HL767 ae respondentpgpuation
elanent numters whichare provided b fadlitate identfying the maricular popuation dements sleded for ech sanple;

® becauseof space mndraintson each page the atud elements n the sarple ae stown diagramétically orly for the first sanple;

e the 16 horizontal lines 6r ‘bar§ given undereach popuation dagramrepresent the saple averaye (the entralcaret a ‘ha')
plus and minusre @nple gandad deviation (the ‘bar) for each sanple dotainedfrom the mpuation by EPS;

o the lowestdiagam o1 each pageshavs 5 ‘blocksrepreening the B sanple averages; bdow the dagam s $own the
avaage pls and minusree sandad deviation for the 16 sanple averayes;

e on he hree eerkaf ses(pagesHL762, HL764 and HL76.6) which face Diagramnatic Illustationsl, 2 ad 3 the 5
elemeninumbers for each sanple were aken fom a alde o equiprobalde dgits and thenraargedin ascending ader

(continued wveled)
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[The dagrans whichfollow illustrde satisticalyy useful properies(underrepetion) of sanpling cariied out by equprobable sdeding:
e the aanple avergye \ariesfrom sanple to ainple kut its valie is gsual) reasnally close to he ppuation areraye
e the sanple gandad deviation variesfrom sanple to snrple hut its valie is (sual)) reasnally close to he ppuation sandad deviation;
e the dstributon shae d the sarple eponses variesfrom sanple to sinple but is (suay) reasnally like tha of the ppuation rponses;
e sanple arergesvary lessthan the ppuation eponses;
e the centre’ of the dstiibution of sanple avergesis the puation arerge fve the £t d all passble sanples;
e sanple arergestend to gproximatdy a rormal distibuion regardless of the €habe d the distribuion of popuation reposes.

PayesHL769 and HL76.10shav histggrans of sanple arergesand samle sandad deviationsfor all posdble sanples ¢ all posdble szes
sdeded fom a ppuation of &ze 1D dements vith integerreponsevariatevaluesof 1...., 10.

e Unde EPS thesehistagrans ae thedistibutionsof thesetwo sanple attributes.
Thesehistgrans mme fom SatisticalHighight #74, whee thele is adkgrourd and dsauson of them]

Although this Highlight #76 is concerred gimarliy with sanple sekcing, it can aso ke ilustrdive d (the wseful) stdistical properies of
repeatal measiring — see #s0 Sedion 5 on pgeHL74 3 in SatisticalHighlight #74.

SAMPLIN G and SURVEY SAMPLIN G: Equiprobable Sekcing — Diagrammaic Illustrations
Practising Working with the Ideas (page HL76.8 continued

How does the shape of the dstibution of the egpondent puation epomsevariateaffed the dificulty of estmating:
e its locdion e its variation
from sampledaa. Where posdble, ilustrae yourarswerwith valuesof agpropriatenumetical umrraries

Find the malian regponsevariatevalue br each repondent ppuation
® How does the valie of edh medan conrpare with that of he @rregponding averag? Explan briefly.
® Which ae mae vaiable: the tree aerajesor the three nedars? Explain briefly.

@ Find the eponsevariateintercuartile range (IQR) for each egpondent ppuation
® How does the valie of @ch IQR @npare with that of he @rregponding gandad deviation® Explan briefly.
® Which ae mae variable: the tiree QRs or the hree sandad deviation® Explan briefly.

For each repondentpaopulation, find the poportion of its dements vhose egpansevariatevalue is within one, tvo and
three standad deviations of the aergje Tabuate your resilts in a way which disphys hem dfedively and omment
briefly on the dmilarities and dierencesanmong them.

Give an exanple of a ealworld popuation whose egponsevariatevalue would havea dstributon similar o tha shown in
each d the Daglamnatic lllustationsl, 2 and 3
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EQUIPROBABLE SELECTING from a ‘Nor mally’ Distribu ted Regpondert Population
16 Samples & Size 25

Av. Sd

Sampt1 Elematrumier B 65 73 P 104 B2 168 97 23 232 247250 34 38 3A7 358359 365 369377 404452 464 470 487
Reponsevale D 4 15 16 16 7 B 9 20 2 20 20 2 2 2 233 83 B3 3 B 24 271 271 28 30 2092 468

Sampt 2 Elemaetrumber 23 24 44 5 64
Repansevalue 12 B 14 14

103 129 65 76 29 315 R0 R8 335 348 369 373 38840 448454 460 462474
b 17 B8 B8 A 2 2 2 2 23 283 B3 24 % 2% 21 21 21 28 2044 525

& &8

Sampt 3 Elematrumier 28 54 68 18 Bl B7 147 I8 223238 239249 252 284 303 305 339 3587 389 403 433 477 486 492
Reponsevaie 2 4 14 16 17 7 7 B 9 2 20 20 20 2 2 A 2 3 23 24 24 26 28 30 3 2072 478

Sampt 4 Elemetrnumter 227 6
Repansevalue 612 4

& 3
B
15

B7 21 23 243 B8 27228 30 35 A3  H7 363 401 406 429 454 459 473 482491
B 7 © 9 20 20 2 2 2 2 2 2B B 24 24 5 27 21 28 29 3 208 567

Sampt5 Elemetrumber 715 28 44 48 98 163 T5 /6 D5 A3 22 225 230 236 26l 272 26 286 288 289 405443 446 454
Reponsevalue 910 2 13 13 s 18 18 B8 19 9 9 © 9 20 20 2 2 2 2 224 26 27 27 1880 466
Sampt 6 Elemetrnumber 6L 2 19 17 194 24 26 227 264283 299306 35 38 3 353355 365 378382 386425 426 484 486
Reponsevaie ¥ 15 16 17 9 9 ©9 20 2 2 2 2 2 2 23 83 B3 23 24 24 25 25 29 30 2144 383
Sampt 7  Elematrumier ¥4 15 4 48 58 77 174 18 194 22 248 2d 274 Z/8 300 304 34 R7 333355 359383 409 444 446
Reponsevale D 10 13 13 M4 5 1B B 19 1 20 20 2 2 2 A 2 2 2 2B 23 24 5 26 26 1944 460
Sampt 8 Elematrumier 28 45 6l 69 72 82 172 202 P9 21 250 255 282 307 342 380 386 398 4234 428439 463 467 472
Reponsevale 2 13 14 15 15 5 B8 9 19 20 20 2 2 22 24 24 24 5 B %5 26 27 28 28 2076 482

Sampt 9 Elematrumier 4 26 130 B4 72 176 D6 223 250266 269280 287 300 303 324 337 34351 352 371 376 422 473 480
Reponsevae D 12 17 17 18 B 9 © 20 20 20 2 2 2 2 2 2 B3 3 23 23 23 5 28 29 2060 413

Sampt D Elemetrumier 915 22 66 76 107 127 128 30 B5 D2 D9 236 253261 271 P1 P4 397425 442462 463 471 493
Reponsevalue 910 1. ¥4 1 b I7 7 7 B ¥ 9 20 20 20 2 24 24 24 5 26 27 27 28 3 1996 579

Sampt I Elemetrnumber 25 38 42 4 55 62 63 125 B7 I’'5 /8 B2 D8 25 B1 275 B9 35 HB9 367 392 41 8B4 470 485
Reponsevaue 2 13 13 13 1 4 14 7 B B B B8 9 9 2 2 2 2 23 23 24 25 26 28 20 1928 491

Sampt 2 Eleme&trnumter 832 8
Repansevalue 912 13 14

B8 M1 ¥l 1B 186 D0 247 265 269 276 316 334 363 369378 46 41 460 468 497
7 7 B 1B 1B 9 20 20 20 2 2 2 B3 23 2B % %5 27 28 3B 2012 534

B B

Sampt 3 Elemeétrnumber 352 57 88101 19 154 B9 D3 D4 24 26 246 248 254 267 325 365 4085 444 49 469 483 489
Repaonsevalue 714 14 15 B 7 7 B 19 1 D 9 20 20 20 20 2 B8 24 % 2% 26 28 29 30 20 53

Sampt 4 Elemetrumter 4 5 20 28 36 48 63 B 8 175 D2 D5 239 249 333 346 38 382 394404 408428 468 471 478
Reponsevalue 78 1 12 13 B3 14 5 15 18 D 9 20 20 22 2 24 24 24 24 24 5 28 28 0 1912 629

Sampt 5 Random rumker 534 40 70 77 90 108 12 B9 B6 246249 288 327 337 376 387 40812 426 88 444 450 463 494
Reponsevalue 812 13 15 15 15 16 16 17 B 20 20 2 2 22 23 24 24 5 5 2% 26 26 27 31 20.28 560

Sampt B Elemetrnumber 17 52 128 B0 B2 B2 236 249 257259 270291 295 38 BL A7 370 399 403408 409 418 41948l 484
Reponsevaue 1 4 17 17 17 B 20 20 20 20 20 2 2 2 2 23 283 24 24 24 %5 5 5 209 20 A4 420

19950420 (continued)



[ Statistica Highlight #76| #HL763
University of Waterl®m W H. Chery

SAMPLIN G and SURVEY SAMPLIN G: Equiprobable Sekcting — Diagrammatic lllugtration 1of 3
Sekctng from a ‘Nor mally’ Distribu ted Regondert Population

270

230 | 309
1 | | 346
14 1 || 379
921\2l b | ‘ 4[\)8432
68 | (g | | 48
a1 b Pl T e
23 3\4 o o bl | 4\77485
15 | : ! | | | | ! : || 490
ol ‘ I B! C | 4?4 ] ]
AN R Repondent mpuation attibutes:
12\“\\“‘\. L“‘\\“\As‘ags‘oo
RN =500
Lo : by : : L L : : Py : Lol ¥= 20
[ | : | L L [ : | [ S= 5046
B = I
[ ‘ by ! ‘ Loy
oy ‘ | ;e a0 | ‘ [
o : ‘ : |t b : ‘ : I
T by, !
[ = L [
b e,
L T T T T T 7 =Y
5 10 15 20 25 30 35
; Sampe atributes:
Y e o o s e S — (h=2in each casg
5 10 15 20 25 30 35
, A Y, =2092; S =468
, y,=2044,  §,=525
, V,=2072; s, =478
, Y, =208, S =564
, , 7. =1880; S =466
_ y, = 2144, S =383
| Y, =1944; S, =4.60
, A y, = 2076 s, =4.82
, A ¥,=2060; s =413
, v,=1996:  $,=579
, A v.=19.8,  s,=491
, V= 2012 s,=534
, V.=20.2;  $,=535
, A V.= 1912 $.=6.29
, V.=20.28,  S,=560
: Vo= 2L 2%: S.=4.20
T T 'I' T T T —=Y
5 10 15 20 25 30 35 _
e y=20.8,  §=07%

NOTE: The @uiprobabde nunbes and the orreponding reponsevariate valuesfor the 25 déements h each sanple ae
tabuated m the fadng pageHL762.
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Sampt 1

Sampet 2

Sampt 3

Sampt 4

Sampt 5

Sampt 6

Sampt 7

Sampt 8

Sampt 9

Sampt D

Sampt 1L

Sampt 12

Sampt 13

Sampt ¥

Sampt 1

Sampt B

W H.

#HL764
Chery

EQUIPROBABLE SELECTING from a ‘Uniformly Distribu ted Regondert Population

Elemet numker
Repansevalue

Elemet number
Repansevalue

Elemet numker
Repansevalue

Elemet numker
Repansevalue

Elemet numker
Repansevalue

Elemet numker
Repansevalue

Elemet number
Repansevalue

Elemet numker
Repansevalue

Elemet numkber
Repansevalue

Elemet number
Repansevalue

Elemet numker
Repansevalue

Elemet number
Repansevalue

Elemet numker
Repansevalue

Elemet numker
Repansevalue

Elemennumker
Repansevalue

Elemet numkber
Repansevalue

1995-04-20

B 65
s n

3 24
99

28 %
910

227
8 9

715
8 8

6 92
112

un
8 8

28 45
910

U 2
8 9

915
8 8

%5 38
D 9

8 32
8 9

352
8 10

4 5
8 8

534
8 9

73

42

B

B &

40
9

D 104
13

BE B9 R
B R

14

B3

70 77
n un

7 52 128 BO B2
810 ¥ 15 15

16 Samples ¢ Size 25

b2
15 B

97 23 232
7 9 1

129 65 T6
3 14 1 1

S8

B7
14

147 ¥8 223238

¥ 19 1

B7
14

23 243 %68
B 20 2

BB &

75 6 D5
5 16 16 18

B8

26
9 1© 2

227 264283
2

74 18 194
B 17 17

By B R

172 202 B9

22
18
1
¥ 18 18 B

SIS

D6
6 17

223 250266
9 20 2

107 127
13 ¥ 4

128 30 B5
5 15

63 125
n u

B7 15
6 16

B S

B8 ¥l ¥l
4 15 1

1B 186
b 17

1%
15

154 B9 D3 D4
15 17 18 18

48
10

63 B 8 15
1 1 12 1

90
12

108 12 B9 b6
13 1314 B

B2 236 249 257259
7 9 20 20 2

247 250
20 20

34 38 A7
23 23 25

29 315
2 2

20 28 335
23 24 24

239249
9 2

252 284 303
20 2 2

272 281

310
A 2 2

35 #3
23 5

23 22
B 19

225 230 236
9 19 1

299306
2 2

35 38 23
23 23 24

28 26
20 2

274 278 300
2 2 22

50 255 282 307 342
20 20 2 23 5

269280
2 2

287 300 303
2 2 2

D2 B9
7 1w

236 25326l
9D 20 2

78 B2
B 17

08 25 &1
B 1B 20

D0 247 265 269 276
7 20 2 2 2

24 26
18 B

246 248 254
20 20 20

D2 D5
B B

239 249 333
9 20 24

246 249
20 20

288 327 337
2 24 24

270291 205 38 &l
A 2 2 23 24

358359 365 369377
% 5 26 26 2%

348 369 373 38840
%5 26 26 27 X

305 339 3584 389
23 24 5 26 27

H7 363 40l 406 429
%5 26 28 28 2

26l 272 2B 286 288
2 2 2 2 2

353355 365 378382
% 5 26 26 27

304 34 27 333355
B B 24 24 5

380 386 398 4234
% 21 21 9 X

324 337 34351 352
24 24 %5 5 5

271 31 P4 397 425
2 21 21 21 X

ZI5 89 35 H9 367
2 2 383 5 %

316 334 363 369378
23 24 26 26 2%

267 325 365 4085
224 26 28 2

346 38 382 394404
% 21 21 21 B

376 387 40812 426
% 21 28 28 2

A7 370 399 403408
%5 26 27 28 28

404452 464 470 487
28 30 31 3A R

448454 460 462474
30 30 30 3A A

403 438 477 486 492
28 29 31 R R

454 459 473 482491
0 30 3A R R

289 405443 446 454
2 28 30 30 30

386425 426 484 486
2120 NV R R

359383 409 444 446
%5 27 28 30 30

428 439 463 467 472
2 2 31 3A A

371 376 422 473 480
2% 26 20 31 3A

442462 463 471 493
0 3A A A R

392 41 84 470 485
27 28 20 3A R

46 421 460 468 497
28 29 30 3A R

444 43 469 483 489
0 30 3A R R

408428 468 471 478
28 2 31 3A A

88 444 450 463 494
29 30 30 3A R

409 418 419 481 484
28 28 28 32 R

Av. Sd

228 701

2084 793
2084 693

2192 7152

B.82 670

2.36 587
195% 684

24X 756

220 597

1992 816
1876 136

2016 722

2064 743

1940 860
2060 826

22.08 640

(continued)



[ Statistica Highlight #76| #HL765
University of Waterl®m W H. Chery

SAMPLIN G and SURVEY SAMPLIN G: Equiprobable Sekcting — Diagrammaic lllusgtration 2 of 3
Sekctng from a ‘Uniformly’ Distribu ted Regpondent Population

20 60 100 140 180 220 260 300 340 380 420 460 500
| 40 | 80 | 120 | 160 | 200 | 240 | 280 | 320 | 360 | 400 | 440 | 480 |
L T T T A T A O
L T T e e T B e R e R e
R T T e E et
Repondent ppuation attibutes:
ﬂ:500
¥= 20
S= 728
Il\'\;‘- T T T T T T T ¥
5 10 15 20 25 30 35
Sampe dtributes:
...W..;’_ﬁ....W...F@..Q.Eﬁ.ﬁ.*’:’ﬁ...... — (n=2 in each cas
5 10 15 20 25 30 35
} | y, =21.28; s =701
[ ! y, = 2084, S, =793
| | y, =20.84; S, =693
| | y, =2192; S, =752
' | Y, =18.%2; S =670
| | Yy, =22.36; S, =587
| | y, =19.55; S, =6.84
} AN | 7822..32; S, =756
| | Y, =2L20; S, =597
| | V,o=19.92; S,= 816
I AN | )711: 1876; S, =736
| | y,,= 2016, S, =722
| A | ¥..= 20.64; S.=743
| A | ¥..=19.40; S,=860
| | ¥.,s= 20.60; S;=8.26
| | V.= 22.08; Ss=6.40
==
T T S L L —Y
5 10 15 20 25 30 35 _
A y =20.59; S =113/

NOTE: The @uiprobabde nunbeas and the orreponding reponsevariate valuesfor the 25 déements h each sanple ae
tabuated o the fadng pageHL764.

(continued weled)
1995-04 20
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EQUIPROBABLE SELECTING from an ‘Exponertially’ Distribu ted Regpondert Population

Sampt 1 Elemetrnumter B 65 73
Repansevalue 11 1
Sampt 2 Elematrnumter 23 24 44
Repansevalue 00 O
Sampt 3 Elematrnumker 28 54 68
Repansevalue 01 1
Sampt 4 Elemetrumter 227 @
Repansevalue 00 1
Sampt5 Elemetrumter 7 15 28
Repansevalue 00 O
Sampt 6 Elemet numker 61 92 19
Repansevalue 12 2
Sampt 7 Elemerbnumter ¥4 15 4
Repansevalue 00 O
Sampt 8 Elemetnumter 28 45 6l
Repansevalue 00 1
Sampt 9 Elemet numter 4 26 130
Repansevalue 00 2
Sampt 0 Elemetrnumker 915 2
Repansevalue 00 O
Sampt I Elemet numter 25 38 42
Repansevalue 00 O
Sampt 2 Elemetnumter 832 8
Repansevalue 00 O
Sampt 3 Elemet numker 352 57
Repansevalue 01 1
Sampt ¥4 Elemetrumter 4 5 20
Repansevalue 00 O
Sampt 5 Elemet numter 534 40
Repansevalue 00 O
Sampt B Elemat numker
Repansevalue 01 2
1995-04 20

70 77
1 1

7 52 128 BO B2

3 3

B2

[y

B7

B7

N

24

~ 3

w

48
0

168
103

147

163
26
74

172

D6

127

63
1

90 108

1

B2
4

2

236
6

16 Samples & Size 25

97 23 232 247250 34 38 A7
4 6 6 6 6 9 9 1
129 65 6 29 35 R0 X8 335
2 3 4 8 9 10 10 10
I8 223238 239249 252 284 303
4 5 6 6 6 6 8 9
23 243 68 272281 30 35 A3
5 6 7 7 8 9 91
75 T6 D5 23 22 225 230 236
4 4 5 5 5 5 6 6
227 264283 299306 35 38 X3
6 7 8 9 9 9 910
18 194 22 248 2d 274 Zr8 300
4 4 5 6 7 7 8 9
202 P9 21 50 255 282 307 342
5 5 5 6 7 8 9 1
223 250266 269280 287 300 303
5 6 7 7 8 8 9 9
128 30 B5 B2 B9 236 253261
2 3 3 4 5 6 7 7
25 B7 5 T8 B2 D8 2A5 X5l
2 4 4 4 4 5 5 6
Bl 1B 186 DO 247 265 269 276
3 4 4 5 6 7 7 7
B9 D3 D4 24 26 246 248 254
4 5 5 5 5 6 6 7
B 8 115 D2 D5 239 249 333
1 1 4 5 5 6 6 10
12 B9 B6 246249 288 327 337
2 3 3 6 6 8 10 1
249 257259 270291 295 38 3l
6 7 7 7 8 8 910

358359 365 369377
P 2 2 13 1B

348 369 373 38840
n B 13 4 20

305 339 3584 389
911 11 13 ¥4

3H7 363 40l 406 429
2 12 5 1 1B

26l 272 2B 286 288
7 7 7 8 8

353355 365 378382
P 2 2 13 14

304 34 27 333355
9 910 10 12

380 386 398 4234
B 4 5 1B 1B

324 337 34351 352
D 1 n n n

271 31
7 14

P4 397 425
5 5 B

25 89
7 8

35 FH9 367
912 12

316 334 363 369378
910 » 13 13

267 325 365 4085
710 » 1B 19

346 38 382 394404
1 4 14 5 1B

376 387 40812 426
B3 14 1 1 1B

A7 370 399 403408
1 B 5 5 1B

#HL766

W H. Chery

Av.

404452 464 470 487
b 2 24 26 R 1008

448454 460 462474

A 2 23 24 27 996
403 438 477 486 492
5 © 8 3 # 992

454 459 473 482491
2 233 27 0 A R

289 405443 446 454

8 16 D 2 22 676
386425 426 484 486

4 18 18 30 3 1048
359383 409 444 446
1214 5 20 2 756
428 439 463 467 472

B 20 24 25 26 1.2
371 376 422 473 480

B B 7 271 0 916
442462 463 471 493

20 24 24 26 3B 964
392 41 84 470 485

4 B © 26 A 764
46 421 460 468 497

7 7 3 5 38 916
444 43 469 483 489

20 2 26 30 3 996
408428 468 471 478

5 18 25 26 28 888

88 444 450 463 494
9 20 2 24 35 1000

409 418 419 481 484
b 17 7 29 0D 1040

S.d

848

870

930

965

644

766

601

838

705

991

824

916

966

896

933

3

(continued)



[ Statistica Highlight #76| #HL767
University of Waterl®m W H. Chery

SAMPLIN G and SURVEY SAMPLIN G: Equiprobable Sekcting — Diagrammaic lllugtration 3 of 3
Sekctng from an ‘Exponertially’ Distribu ted Regpondent Population

=1 48
H La
W
1 1‘166 226
| 197 I 27
L1y es2 I 8 . : .
g1 11 ! I Repondent ppuation attibutes:
R : | : I 367 | 4‘03 N =500
al | b : ! 3\92 4134\22 438 —
Loy | I Pl L | 430 | 450 ¥= 9
e N L I T I L 3= 8629
ot T e s
- | [, b I ez | aa
L |l ! ‘ Il ‘ | 478 |
. | 1 Pl b : | : I : : | : Lo 4‘84
B T e
iy by o by L [ | \ ol o
T
o TR N B : | : .
T [ [ ‘
- iii.i.i.i.“}}"}}‘}\‘\\‘\\‘\
T T T T T T T T T T T T T T T ¥
0 5 10 15 20 25 30 35 40
Sampe dtributes:
T‘—T‘—T’TF',S..F',TFT‘?'.,T...,.T.W,T.....T - (=2 in each casg
0 5 10 15 20 25 30
I A y, =10.08; S =848
, y,= 996,  $,=870
: y,= 992,  §=930
f y, =11.2; S, =965
' Y, = 676 S =644
, V. = 1048; S, =766
| V, = 756; S, =6.01
| A Y, =10.20; S, =838
| Y, = 916 S =705
, Vo= 964,  §,=991
| A V.= 764 S, =824
| y,= 916 S,=916
| V.= 996; S;= 966
| y.= 888; S,=896
, 7.=1000;  $,=933
| V.= 1040; Se= 773
IS
—
T T T T T
10 _
y = 944; S =1213

NOTE: The @uiprobabde nunbeas and the orreponding reponsevariate valuesfor the 25 déements h each sanple ae
tabuated o the fadng pageHL766.
(continued weled)
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#HL768

University of Waterl@ W H. Chery

SAMPLIN G and SURVEY SAMPLIN G: Equiprobable Sekcting — Dagrammatic [llustrations

Practising Working with the Ideas

The following questons refer b Diagramnatic lllustationsl, 2 and 3 and the nattes they illustrae

@ Relaed mattes for the %t d all posdble sanples ha can ke eleded fom a popuation of sze N =10 are ilustrded n
Appendices3 and 4 a pages HL74.5 1o HL74.9 in SatisticalHighlight #74.

Foreach digoe d distribution of the epondent ppuation regponsevariate the sarple arerayesvary.
® \What ae tereasors for this varatior?
- Are te easnsthe samdn the tree @asa? Explan briefly.
® What is he tentre’ or ‘aveage for this vaiatior? How is it the sameand hav is it differert in the hree @se?
® What fador(§ detemine he nagntude d the vaiatior?
- How does this magntude difer anong te tiree digpes of dstributort?
® Why is it legtimate in the hree @se to nodel the samle areraye & arandom vai able?
- What is he souce of the randomness
- What fador(§ detemine whether the sanple arerage dtainedin an adual suvey @n poperly be nocelled & a
random vaiale?
o What alvantge9 arise f a sanple suney averge canproperly be nocdelled n this way?

Foreech dstribution of the epondent mpuation repansevariate the sarple sandad deviationsvary.
® What ae thereasors for this varatior?
- Are the easnsthe samdn the hree @asa? Explan briefly.
® What fador(9 detemine he nagniude d this \aiatiorf?
- How does this magntude difer anong the tiree digpes of dstributor?
® Why is it legtimate in the hree @se to nodel the samle gandad deviation & arandom vai able?
- What is e souce of the randomness

- What fador(§ detemine whether the saanple sandad deviation dtainedin an acual survey @an poperly be nodelled
as a andom vaale?

o What alvantge(9 arise f a sanple suney sandard deviation canpropery be nodelled n this way?

Rank he tree epondent ppuationsin order d inareasirg variation of her reponsevariates.
@ Explain in terms of the shapesof the dstriibutions why they fall in the ader you havegiven
® How does the samplevariation relae to he population variatior?
® How does thevariation of the smpk aveage conpare with, and relae o, the ppuation vanatior?
- How does the vaiation of he sarple average conpare with, and relae o, the samplevariatior?
o Explain this behaiour d sanple aeraes.
+ Disaussbriefly why this behaiour o sanple arerayesis of practical importance

Forthe gymbdic staement dven at he ight: YEN[Y, 8/t - %]
e exgain its meamg in wads;, sepaate dealy the dfferent @mponents d the meanig;
e indicae lriefly how the hiree Dagramnatic Il lustationsillustrae each component o the meamg

Calcdate the aeragye sand the stndad deviation &) of the B sanple dandad ceviationsgivenin each Diagramnatic
lllustation; \buate yourresilts in a vay tha displays hem dfedively
® How dose is each value of S to the orregponding value of S? Cormpare the hree ase.
® \Which shows geder \anation: 'yor € Conpae he hree ase.
- Insteadof comparing dredly the standird deviationsof y and s, caldate their codfi-

ciert of variation (in %9 as efired a the ight; i.e, calcdate CV; and G in the hree cvV= ;é?g‘éa %100

casesnd tbuate the $ valuesin an dfedive way

o Disassbriefly the elatie variation of yand s a this basis.

+ Which comparisan — of gandad deviationsor codficientsof variation — is nore meanngful? Explain briefly.

Ead repondent ppuation regpaonsehasattibutes d shape, location andvariation.

® Arrarge he tree d&ributes in ader d inaeasirg difficulty of esimating from sampledaa; whee posdble, ilustrae
your answver with valuesof appropriatenumeiical ummaries

1995-04 20 (continued)
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SAMPLIN G and SURVEY SAMPLIN G: Histograms d Sample Arerages

Theseten hist@grans ow the dstibuion of the averages of dl posdble
sanples d a gven dze thd can ke sleded wihoutredacement fom a pu-
lation of N =10 unis, whose eponsevariatevaluesarey =1, 2, ..., 10.

[A histagramof theseten popuation respacseswould be Ike tha given at he
right for the averayesof the ten psdble sanples 6 size 1]

The ceaeasingvettical axs scak wnit downthe pageredices the \usud impact o increas
ing histagramheght; bar freqiencesare gven by the numbers at he tgs d the tars.

Aboveezch histgyram except the me a the ottom right of the @ge

e the upper told arrow (}) indicaes the valie of he population aveage ¥ =55

e the lowerarow (1) indicdes the average of the ®t d sampleaveages(y =5.5);

e the yper bar (——) crosing the bwerarrow has aérgthequd to the valie of he
standird deviation of the &t d sanple aeraes;

o the lowersud bar sows herarge of the ®t d sanple averaes.

. Sample sze 2: 45 simples .4 Sample sze 3:120 samples
P P
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0 .4 0
p p
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0
. Sample sze 8: 45 samples ) Sample sze 9: 10 samples
p s ! P
r I-T-I r ’T‘
g .84 oo g .84 ;
b b |
E . { 7
[iJ. [iJ.6~
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p. p .4
e e
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u u
n. n .24
| |
t . t o
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Sample sze 4: 210 samples

Sample sze 7: 120 samples

|

S

Sample Szle D: 1sample

(continued wveled )



#HL7610
University of Waterl@ W H. Chery

SAMPLIN G and SURVEY SAMPLIN G: Histograms d Sample Sandard Deviations

Thesenine hstaggrans show the dstibuion of the standird deviations of dl o] Sample sze 1: 10 amples
possble sanples ¢ a gven sze tha can ke sleded wihout redacement fom a i
popuation of N =10 units, whose egponsevariatevaluesare¥ =1 2, ..., 10. P
[A histggramof theseten popuation respases would be Ike tha given & the t g 1
right of the fadng pagefor the averajesof the ten psible sanples d size 1] 0 :
The ceaeaing vettical axs ak wnit down the pageredices the \isud impact o increaing t ] e o e
histgramhéght; barfreqencesare gven by the numbers at he tgs d the fars. S tzes itS' n?;tnple szwdad
) . eviation(9 to provide an
Aboveeah histggram,except the me a the kottom right of the @mge n esimate d the pptlation
e the ypper bold arow (}) indicaes the valie of he population standad deviationS=3027 650; b standed devition(9).
o the lowerarow (1) indicaes the average (5) of the ®t d samplestanded deviations; r
o the pper bar (——) crosing the bwer arow has a érgth equd to the valie of e H 25
standird deviation of the &t d sanple sandad deviations; {
o the lowersud bar $owns herange of the ®t d sanple dandad deviations.
T T s a5 e
= Sample sze 2: 45 saimples L] Sample sze 3: 120 samples L] Sample sze 4: 210 samples
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,4 Sample sze 8: 45 sanples N N Sample sze D: 1sample
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