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Sample Size Determination for O/D Estimation under Budget Constraint
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A large sample can provide more information about the population. As the sample size increases,
analysts will be more confident about the survey results. On the other hand, the costs for survey will
increase in time and manpower. Therefore, determination of the sample size is a trade-off between the
required accuracy and the cost. In addition, permitted error and significance level should be
considered.

Sample size determination in surveys for O/D estimation is also connected with confidence of survey
result. However, the past methods were usually too simple to consider confidence. Therefore, a new
method for O/D surveys was proposed and it was accurate enough, but it has too large sample size
when we have current budget constraint.

In this research, several minimum sample size determination methods for origin-destination survey
under budget constraint were proposed. Each method decreased sample size, but has its own
advantages. Selection of the sample size will depend on the study purpose and budget constraint.




A5 A4z 44 J1FE BRFO0/D)L FEFY
AY, 37PN nEYAL S e 2% u%A8 2
EfAYe a4 1, Ad, grie ag gy A
g A7) A31d $8 A% Al 71EA gl

2 At O/D TEA AFAE & A% &
H3 21 Jhssl A8 e AW e &
Aot dAEQ ARG R Qlsled AA mRTo]
E AL Brbedtng Ag4E 358 & gle ¥
AUy FEZAME HAIBld X8 O/DE 7&3l1,
ol AA mRvez AfsFesn 0/DE F3H3
3Tk ek O/D BEZRAM fEREES) ARe
A A4 2 0/DY AENHA FYA AAHEe F
a3 EAolnz A3 227l gasit},

A BEEE TVHIIIE AA 3 g BAL
o Bz Aol g FAE ZolEo A= A4
= oA ¥dt. ot REE&e] Zyh= A7t Q1™
F7TE 298l vl 47lE gAY HAREG A%
& Feel v89] trade-off BA9 Yotz & F Uk
utebA g oabet AR A mefsiof & Zolth

A 2 A8 71BN Br)A e HFNReR
ANF 3 Y 0/D #E FBRALY YEEL IFG
7I& §lo] vd] AA B3de) disle] JEE ETES
< A%, 2ATe] 24 we) gk BR4E
7Hehe Az 2X 3 o, ol BEEE I
2 ALY 3% A0 Ui EAYo] sz o
of 3t Helo] o g Aot}

B AFE 71E RS 2AYRE ud¥ln, B
& AN QA BAEE g s ddA
ddAete] 9l& uf AL 2A ASAIA K=
AellA O/DE F33] A% HAZES AHWY
o date] AgHstaal ek,

. 7IEHTS g

A FEIRES Ashe WHos dA AMeH
$E FEWE, TAE AFwR o] Aokd BE
g Agste WY, ek E 2HsA g
bAQl BES AFAE HEsle WY, sEaals

1A @x O/DRE A4kl ZEES 28
o tis) nAstgct.

o

3!
=

).
o

d

[«]

=
rn‘.

[
f
= o

I
O
¥

Joumal of Korean Society of Transportation Vol.24 No.3, May, 2006

1. 3Eud

2 DR TEZNES dte UREY B /3
FELS ok 23] dgAoE Agdhs FEWH
o] ol&5 1 9e}h. o] WMle 23Y AVE ZAlsl
FoA date] 2A FEES A A W
o2 XA o] olgdo gith dA H&A A
Hojm W FHol 9ot EAHY WA B o
FESO ng AFEr udER] BgozR 2AL
A grd ool & EAAe] slrh

FZREATIL 119999 7@ EDBTEHAIY, S
VTS A ZALA] o] WgE Ags] AA s
(2RY) diy) 7~10%9) Agse e AR
o} ojf) F& FE FEEL & 2~-5%7F HeE F
23718 dAslan. qakg mejsl] 7k ZAE 24}
Vg AAEen (F 13 2

(B 1) 4 TAY ZApRe 8F 2D

[ %8 [ wr | % | ud | 89
% 7Fts 1,157,850 | 833,975 | 399,033 | 407,778 | 307,108
ZAVE L 8LOBD | 62548 | 31923 | 32622 | 30711

#2g 700 | 750 | 800 [ 800 [ 10.00
A8 719999 S7tZEDBTEARF VS dH2A 2 )
224, FRAFATY

2. DAY oITWE Ciu| 28

Homburger(1992)& =AY QF7FEd we =
ARESE A4S WS A o] Wge 2%
"3zl v, e T, &9 FEF Tl U
Aol AR ghE YIAoR AMgIHEE A A
£3taA sk A 99 BT dAEA ¥ 7 Sl

AEARNLATLAL 120028 7HHEALERAL

(B 2) TN72Y NZEEE

zAE = =g = 52570 | gEg
QTR FEOFD ASTYED | OFD (%)

50,000 150 100 3,000 | 20.0
100,000 150 200 6,000 | 20.0
200,000 300 250 7,500 | 10.0
500,000 300 500 15,000 | 10.0

1,000,000 300 1,000 30,000 | 10.0
2,000,000 600 1.000 30,000 5.0
5,000,000 | 1,500 1.000 30,000 2.0

F:1) /179 3.34 1%
2) 8% ®E24 307 7@




thstm & 5t5| X M243 M3%, 20069 58

A o] WHE A&sld AA JHE(EAD) il
2~20%9 AFste 7HE 2ARINLH, odf Ha
FEREES o 2%/} H=F REAV|E AT
AR AR RESS (R 29 2

3. FHEID2E D2EHK] Y= E2s 2EY

AolAel | nel 5 nelskA ¥e Lk ZES
g Adsta dt. &, A2 (confidence
interval), AFAS(Zscore for various levels of
confidence), 22 (standard error) & ¥R &
s, Fienelee ne] 4 2B AN E §
gl AAS A TREIAVIE ATt A3t
AT wa} 1~10%2 AA3, EE 3~5%&
AR AFASE FoFTe) 99%% AF 2.575,
95%Y A% 1.96& AL3, HEeA=2(2)d 9
Blo] AR E,

2339 A7) 100,0008 71502 UHH, ol
2R A7)7F 100.0008 dod wdde] Av|7t A
A BhFZd oty 7Pgsy] WEelct. o, B
AR 27E =& Gk A A()3 2ot
TRl A2717} 100,0000181 74 v ELFZ20 &)
g3ty 7Egs] witel A(5)& A&tk gt

-

1) Ao 2 32

2Rl 100,000 o4 2% (1)< A8,
C,=+27,%a, (1)

Z

o

7|, Cp : AFHFT
AlE
op @ FFELA
EEARs A(2)d dlaiM ez ol A E,
0, = Viod—p))/n (2)
@714, p : true proportion

pE MY £2 RE ZRF} Hu) He 0.58
I ge = g

G —t7, 2L (3

L ’

(E 3) 2 mxEchof| ciat A FLFEI7|

A3 FEIY
“fggf;ig?; ¢ 49422 9059 | #9%F 99%
+] 3,604 16.590
2 4,201 4148
13 1.068 1.844
) 601 1.037
5 385 664
6 %7 461
+7 196 339
+8 151 260
+9 119 205
10 97 116

2) ZFCho] Mg A7

ZAdo] 100,000 ol8td A 4(5)E &3t

2
n=( a P(é—p) th’[:fll) (5)
LER]
B Z(25)N
T A N0 ©®

ROE 05% RE 99%

RERR NETE

+3% | +5% |+10% | 3% | 5% | +10%

500 250 | 218 ¢ 81 250 | 250 | 125

1,000 | 500 | 278 | 88 500 | 399 | 143

1,500 | 624 | 306 | 91 750 | 460 | 150

2,000 | 696 | 323 | 92 | 959 | 489 | 154

3,000 | 788 | 341 | 94 11142} 544 | 158

5,000 | 880 | 357 | 95 | 1,347 | 586 | 161

1,0000 | 965 | 370 | 96 | 1556 622 | 164

20,000 {1,014| 377 | 96 | 1,687 | 642 | 165

50,000 |1.045) 382 | 96 | 1,777 ] 655 | 166

100,000 [1,058| 383 | 96 |1.809 | 659 | 166




4. JiH|DR[+E DB{5IK] &
2 zd

= O/D ZAIR| B2

Uday and Keyes(1995)¢} Stokes and Chira
~Chavala(1989) & 7lEln84E n3skA ¥ 53
O-DA% 2h= 599 &L A 83l FETFE AE
3= WS AAEER o

o] WL %7@ 0-D#e Hl&S 78 o/D =
AR 7188 AHA EAE HEd Zog HIWE
A LSk 75‘ O-D&& ARl Ze Ao ol
o2 olg 7HgsiAl Hedl, old uig BEEE B
st H&sfof e olHEE Fketa Ut

o] AN E 54 O-DY &<l pe 15% ©l
&, HAE error&2 +15% W2 #g3stq, A7
TE FAFE 0%E 15l 1.6455 AL
o, EJ‘*(I%]Z_} 2EFH) wet A(7)7 Zo] AA
ERES ST

= (Z'pg)/ (N—1) WP+ (Zpg)] (N
714, D EES
1 B3 0-D¥9 v &

: (1-p)

: 8738 (error * p)
DB

: AFAS

NZ g oo "

(% 5) 23| Oist ZE8

=232 () E22(%)
5,000 o3t 0.34
5,000 ~ 10,000 0.24
10,000 ~ 20,000 0.14
I. O/D #HE %8t olM=el B2E AHY

¢ U SR
1. ArEiy

O/D 3% 8 2ALE AN A4S, 0/DBY &
4% Qlolx AE" WHES olgshd AMIA zero
cello] ®o] #AsHA At 54 O-D¥e &L v
g & F §leBE zero cellol TAEH A3 B

Joumal of Korean Society of Transportation Vol.24 No.3, May, 2006

A7 LA "ok wEbA olE Bgsl] A e
& uyor wERAAAAAE O-DAd e
e neleE A8t zero celld YAES e B
By 2%eE ol8stn otk o] 29 ¥eREe 23y
w5, Aueak, ABAS, FHEnEevt ARE, =
Agee A=A dx, AU, AsAS, 7
aEleE 2AMET 2APIE § 2ARE G479 B
sk WeRlM A5 Ago) Thedtes dta ot

o] 22 zero cello] WAe= ool Z-5-(worst case)
2 IA8ES O3 ¥E (multinormal  distribution)©}
B3-S F48 & 5 I BAE FEAE 18t
o Z2F=HAT

AZd o3 FEF AL 2(8)F 2](9) 9} 2t}

228() = ! 8)

EEBS(n)=Nxr (9)

e :Adex
z AFAE
k :7lEREs
r (-9 N <]

N

R

AZPEATHL 120018 VIR EDBTFEAIY, 9
THPERNEZAF S 120056 27 EDBTEEANY,
‘A= G g7 O/DRAFA ©] A& H &8}

2. ENI¥

o] W& zero cell EAoleke oo A& Atk
£ oA A543 4% 0/D 54 ZES PR
ol ZHol7le i), HAEEE IHsiAE EAF
ot AL nF e, A=A, el
E A48 3 FLEEgo] A A2 AR A
A AL3plele HlEaFolrk kA AA] Al A&
7] Yol 2= LAHAE Eela AFEE Fo Hu
2 AgHog 2AL AAe A& A -’F Ak,

AA 2 Har|Eeldr & F e AIATE 1.67
(90% +95F), dulexe 10%Z 32, 7]-5113'.317-
' A A9t 474 0/D Al E7EQ 16271E



thstn&atEx] M24d M3E, 20064 5¢€

A7z - $8% Aoz 488 A%
S (& 6)3 Bk

_\-}L
:[o
b
e

E 6) BEES M¥40l ot A4 gREES

(B ) 24 TAY ZADHS H4F 21
ﬁ:’,_\ﬂ LH%‘

16278 &AM B0l Sl zero cellS
A4l

ATE YR o] &l

EECE
Fojh o

vA® | F2& | BES ) wA4Y | 228 | BES 20t |o] &3 FHOE ByslE AST |AduT O
() (%) n) (o) (%) 1) A4
1.000 | 978 [ 978 [50000 | 47.3 | 23.657 sat o] oldEe R Egat= AL a&njg g
3,000 | 93.7 | 2,812 | 55.000 | 44.9 | 24,720 v |Ag - "
5000 | 90.0 | 4.499 | 60.000 | 428 | 25,682 49t AGEo| T JHBO R Eaeh= s g2
10,000 | 81.8 | 8179 | 65,000 | 409 | 26,556 v AR A% = i
15.000 | 75.0 | 11,244 | 70,000 | 39.1 | 27.355
20,000 | 69.2 | 13.837 | 75,000 | 37.4 | 28.086 a3 MEAS 7HYa By wRolo)
25000 | 64.2 | 16,059 | 80,000 | 35.9 | 28,760
30,000 | 59.9 17,984 ]85000| 346 | 29,381
35,000 | 56.2 | 19,669 | 90.000 | 33.3 | 29.956 1. zero cell M2l (12h
40,000 | 52.9 | 21,155 | 95,000 | 32.1 | 30,490
45,000 | 49.9 | 22,475 [100,000] 31.0 | 30,088 Armig zZAWEoE W49 O/D Azze
A3 zero cell AlEte WYL Aodsidd. O/D
9 9= o:] ] 9% % B0t Hh—ll:éﬁ 2 ZAke] RS AAA zer 118 gloe Zol o]/kl—?q
3%7} Aoz Hot AuMos A gahe o] o A Al ero cell= B' T RN felan!
== e ol ThE zero cell® glollot s, AMR R ofitA)

)

V. ClIAHISIOIM HAEES AEEIY RloH

A JT & gol 3~5/-e— L*Z] 23, 10 /% |
€ AL A ARy Brbsd Jeg B
A}, wekq AL ASATA ke HeholA of
& AR met AAEESS SEAoR WEAIE
Aol Bagd, oldl RE digke A ue
RS AralaA Do,

AAke FH] AP FENY PHo
&*}ZP‘M g% ELE é}@élfﬂl/ﬂ #20] 3 24

2EP7t 2HES) slm, et (10%) 2

Ahaﬁwu 618 Anee) Mace A% 5 Wi
23% W), AHuesE E AT AS
A8(2003d 718), BT, dHEY & £E ol
slo} 2o A EES WPE) e Bk
(& )7 o] ALSAT

Z} gietel] gt vlm - B4 dAlE] ﬁﬁﬂ KA,
FAGkA], uliA| = 370 XY
2 el E TRt aede W, of 3 A9
e 7] te JH g Holnw BAe] F3

=

o]
it
2
=

ok 98] FEEE P& Ao oFtEm=z FHA9
0/D AZZHE zero cellZ Zo} o]E FEE MY
Al Agste et ddxor & ¢e 0/D

e 2N gomM REES 2L Yol
PRLEAFNNN FHF 20038 AF 2|47

A /D Agel I3, AFEd FTEE AT &
7% 1627] Al - FolA BABHE zero cell®] HIE
i 52.4%%, 7t A - TAMEE 1621 5 A
o) #oze] BL gle Aow Uehgr} webA
o] gl Foll A Flel g A OZN 3
22 29 5 gk 7 & whe} zero cell®] H]
o] tlE2rg A&HE sl nEse dA G
AgAel A T2 A HE) zero cell] HE&

(E 8 k=962 &

_erol-m_&

o FH OFH

o
It
My
e
$e
K
fiz
-+
>
Mo
>

BAG | 32& | XBT | ZAY | FE2 | EES
) (%) %)) ) (%) %)
1,000 | 964 964 50,000 | 34.6 | 17,318
3,000 | 89.8 | 2,695 | 55,000 | 32.5 | 17,881
5000 | 84.1 | 4,206 | 60,000 | 30.6 | 18,379
10,000 | 72.6 | 7,260 | 65,000 | 29.0 | 18,822
15,000 | 63.9 | 9,578 | 70,000 | 27.5 | 19,220
20,000 | 57.0 | 11,397 | 75,000 | 26.1 | 19,578
25,000 | 51.5 | 12,863 | 80,000 | 24.9 | 19,903
30,000 | 46.9 | 14,069 | 85,000 | 23.8 | 20,199
35,000 | 43.1 | 15,080 | 90,000 | 22.7 | 20,469
40,000 | 39.8 | 15,938 | 95,000 | 21.8 | 20,717
45,000 | 37.1 | 16,676 | 100,000 | 20.9 | 20,945




12

o] A, M HE FFo|H, nltAlE zero cell
9 Bl go] & AGo g YE}OBE o] Al AL H|
Aoz MPste via - BAEAY.

A& Eo] AEAE zero celle] 66742 Umz] 95
A Eozgt ojBslgleng FHEE FE 96H(AE
Al E3H 2 A 8319t

zero cellS AAZ] Ay, BE &
% < 1%~32% 2asdc).

HAAAIE zero cello] 75702 Uuiz] 867) o=
g olgstdenzg slEme FE 8TNHMA 2R
2 F8319t.

24¢) w}

(E 9) k=87¢ &2 F8 ¢ = (HAYA)

Joumnal of Korean Society of Transportation Vol.24 No.3, May, 2006

2} oF 3%~43% WAdT.

5 &
od Aol F42 FEE FhZol AXE A
2 ekt
o] HAE A48 A RTEEL V|E HHH Fof
T, BEgo] ofR gol @AY odide] EAlE 4
A3 Yeh A slug oibde] Aol AL 3¢ uHd
& 9l digtolth T3 3KE zero cellol oJH 21219 ¢
& 53o] fEE $% ke ol frefsloiof drt

2. iAoz HE (22h

duAke 22 o weds] el ARE 4%
A, 249, 299, 232, A 5] Aoz
Lhro] ko] 1 &o] £ AYoE EPshe AS
7} HE-Eolaki 7K (zero celldl 7WHE &L zero
cellZ FHR)ek] 1 ASw A s vejshe
We Fgas. 7 Adel Seke 384 (1627
27t FeaesTt gu, 1 e (E 1D 2

(£ 11) A% FHEIR2ls

2R FE2 | REF | 24T | 328 | RES
() (%) en () (%) %))
1,000 | 96.0 960 50,000 | 324 | 16,209
3,000 [ 889 | 2,666 | 55,000 | 30.4 | 16,701
5,000 | 82.7 | 4,137 | 60,000 | 286 | 17,135
10,000 | 70.6 | 7,057 | 65,000 } 27.0 | 17,520
15,000 | 61.5 | 9,228 | 70,000 | 255 | 17,864
20,000 [ 54.5 | 10,906 | 75,000 | 24.2 | 18,173
25,000 | 49.0 | 12,241 | 80,000 | 23.1 | 18,452
30,000 | 444 | 13,329 | 85,000 | 22.0 | 18,706
35,000 | 40.7 | 14,232 | 90,000 | 21.0 | 18,938
40,000 | 37.5 | 14,994 | 95,000 | 20.2 | 19,150
45,000 | 34.8 | 15,646 | 100,000 | 19.3 | 19,345

zero cellS AN 23, ZESFE 2idd) o}
2t o 1%~38% 7481t

TR zero cello]l 113702 A9 70% &2o9
olFe ST, WEtd AT ee 497 (vl £
HE e A vg Hict.

zero cell& AMYA7l A3k ZE = 23D o}

(Z 10) k=492 Z2 F58 % E=5 (ORA)

49 ZHel 22 = (7H)
FEAAE, I4, 3715) 33
F3AMA, FHE - FE) 29
29AFLE) 18
ZARAT, 4, 24, B8d -5 E) 45
FAARF, A - FE) 37

MEAE 289, A e FHEY, THE3E
Gofl &atuz o] Al Ao =] T AH9 el

FE &3l EAaT

AgAe st ansde £E89 45 337471

(£ 12)k=33Y &2 58 ¥ Z=5 (M3A)

A9 | #2¢ | ¥ig | 2AT | 3R | BES
() (%) ) ) (%) )

EQ0 | 53¢ | 95 | w49 | 8¢ |EET
W | @ | oD | & | % | b

1,000 | 93.0 930 | 50,000 | 21.1 | 10,560 1,000 89.9 899 | 50,000 | 15.1 |7.573
3.000 | 81.7 | 2/4b1 |55.000 | 19.6 | 10,766 3,000 748 | 2,245 | 55,000 | 14.0 |17.679
5,000- | 72.8 | 3,640 |60,000 | 18.2 | 10,945 5,000 64.1 3.205 | 60,000 | 129 17.769
10.000.| 57.2 | 5,724 |65,000 | 17.1 | 11,101 10,000 | 47.2 | 4,716 | 65,000 | 12.1 |7,847
15,000 | 47.2 | 7,074 | 70,000 16.1 | 11,238 15,000 | 37.3 | 5,595 | 70,000 | 11.3 | 7,915
20,000 | 40.1 | 8,019 | 75,000 | 15.1 | 11,359 20,000 | 309 | 6,171 | 75,000 | 10.6 |7.975
25,000 | 349 | 8,718 80,000 | 14.3 | 11,468 25,000 | 26.3 | 6,577 [ 80,000 | 10.0 8,029
30,000 | 30.9 | 9,256 | 85000 13.6 | 11,565 30,000 | 229 | 6,878 | 85000 | 9.5 |8,076

35,000 | 27.7 | 9,683 | 90.000 | 12.9 | 11,653

35,000 | 20.3 7,111 | 90,000 9.0 18,119

40,000 | 25.1 | 10,030 [ 95,000 | 124 | 11,733

40,000 | 18.2 7,297 | 95000 | 8.6 |8,158

45,000 | 22.9 | 10,317 |100,000| 11.8 | 11,806

45,000 | 16.5 | 7,447 {100,000 82 18,193




ol wet oF 8%~T73% A2BAL, 130 WA B

o Aaddrka E & gt
AV A 42 2

% A8 BATY REFE (%

O

35 29701,
133 2},

(B 13)k=292 &2 58 ¢ E2% (HAA)

=g | & % EEF | 2HD | FEE | B2EF
)] (% %)) ) (%) )
1,000 88.6 886 | 50,000 | 13.5 | 6,754
3,000 { 72.2 | 2,167 | 55,000 | 124 | 6,838
5,000 | 61.0 | 3,048 | 60,000 | 11.5 | 6,910
10,000 | 43.8 | 4,385 | 65,000 | 10.7 | 6,971
15,000 | 34.2 | 5,135 | 70,000 | 10.0 | 7.025
20,000 | 28.1 | 5,616 | 75,000 9.4 117073
25,000 | 23.8 | 5,950 | 80,000 89 |7114
30,000 | 20.7 | 6,196 | 85,000 84 | 7,152
35,000 | 18.2 | 6,384 | 90,000 8.0 | 7185
40,000 | 16.3 | 6,533 | 95,000 76 | 7,216
45,000 | 14.8 | 6,654 | 100,000 | 7.2 | 7,243

R iy

LM FESFE k=1629 259 vlasie] 24
ool wht < 9%~76% ﬂm}gq

3. sigE0| AFYESE EHol= ZPE

Jx
olo
w
re

oﬂﬂxﬂﬂo] ki3 % T35S Zole Aol 4
FWHRE, of B4 2 B ol 252 FEbid
Qoms Ay ow $HAE 497 dhEolda
7Hgst &Y FE e neleR R8sk ol
o 7t & wet Qe 4t vang A49e )
aels A Dl
AgA A% & AGe] us) AY &< 7t B
I, ANE BE FEoH, thE He Ao v
Edonz of Al AqE Hmdidos ARaied v
4313t

AEAIE A £l 137H 7‘*& Je 77, ulalA)e
47jev, zt s ned FEe 2 HESE (E 15

~(& 179 veht Sl

35,000 8.7 | 3.055

2AS | $EE | HEe | AR | F3E | HEF 20,000 | 7.7 | 3.088 | 95000 | 34 |3.233
W | o) | oh | @ | %) | O 45,000 | 69 | 3,115 [ 100,000 | 3.2 | 3.238
1.000 | 925 | 925 | 50.000 | 19.7 | 9.853

3,000 | 80.4 | 2.411 | 55,000 | 18.2 |10.033

5000 | 711 | 3,553 | 60,000 | 17.0 |10,188 MEA BEFE k=162% 7259 vasle myw

10,000 | 55.1 | 5,510 | 65,000 | 159 |10.322 o] wal oF 219%~89% 7HAHATH

15,000 | 45.0 | 6,750 | 70.000 | 14.9 |10.441

20,000 | 38.0 | 7.605 | 75.000 | 14.1 |10.546 - ol M EAS Gl THA (X0

25,000 | 32.9 | 8231 | 80,000 | 13.3 |10.639 (& 16) k=72 3% #38 % Zaf (HHD

30,000 | 29.0 | 8,709 | 85.000 | 12.6 |10.723 AT | 328 | ZE5 | ZQG | 228 | 5ES

35.000 | 26.0 | 9,086 | 90,000 | 12.0 |10.799 () (% | oD () (%) &)

40,000 | 23.5 | 9,390 | 95.000 | 11.4 |10.867 1,000 | 626 | 626 | 50,000 | 3.2 | 1.619

45,000 | 21.4 | 9,642 | 100,000 | 10.9 |10.930 3.000 | 358 | 1,074 | 55,000 | 3.0 | 1,624

5000 | 251 | 1.254 | 60,000 | 2.7 | 1.628

ShAlS EEAE k1629 A99 Hmae] Bal 10,000 | 14.3 | 1.433 | 65,000 | 25 | 1.631

gl wat ok 5%~64% 28Tt

ol WPe 712 BAM el EAE @ol
asigon, gL A4 A9 724 e 7
+2 Agsne A9y 7 N9 54| nEx %

& & gieke #Age) 9ok

15,000 | 10.0 | 1,505
20.000 7.1 1,544
25,000 6.3 1,568
30,000 53 1.585

70.000 2.3 1.634
75.000 2.2 1.637
80.000 2.0 1,639
85,000 1.9 1,641
35,000 | 4.6 1,597 | 90,000 1.8 1,643
40,000 | 4.0 1,606 | 95.000 1.7 1,644
45,000 3.6 1,613 [100,000] 1.6 1,646
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HobA) BESE k=1629 A9} vlmsle] 239 (E 18) k=252 &$ FE8 L F2F (MEA)
of we} oF 36%~94% a3ttt 249 [ 328 [ 224 | w4 | 328 | 225
() % | o o | @ | b
—42 A2 =5 1.000 | 87.0 | 870 | 50.000 | 11.8 | 5903
(E 17) k=49 B F28 3 £33 O1A) 3.000 | 69.1 | 2,072 | 55,000 | 10.8 | 5,967
2@ | FE% | BESF | REY | F2E | EEF 5000 | 57.2 | 2,862 | 60,000 | 10.0 | 6.022
™ | @ | b (h) @) | b 10,000 | 40.1 | 4,010 | 65,000 | 9.3 | 6.068
1000 | 456 | 456 | 50000 | 1.6 | 823 15000 | 30.9 | 4.628 | 70,000 | 8.7 | 6,109
3,000 | 21.8 | 654 | 55000 | 15 | 824 20,000 | 25.1 | 5,015 | 75,000 | 8.2 | 6,145
5000 | 143 | 717 | 60,000 | 1.4 | 825 25000 | 21.1 | 5.280 | 80,000 | 7.7 | 6,177
10,000 | 7.7 | 772 | 65000 | 1.3 | 826 30,000 | 182 | 5472 | 85,000 | 7.3 | 6,205
15000 | 53 | 792 | 70,000 | 1.2 | 827 35,000 | 16.1 | 5,619 | 90,000 | 6.9 | 6,230
20,000 | 40 | 803 | 75000 | 1.1 | 827 40,000 | 14.3 | 5,734 | 95,000 | 6.6 | 6,253
25000 | 3.2 | 810 | 80.000 | 1.0 | 828 45,000 | 12.9 | 5,827 100,000 6.3 | 6.273

30,000 | 2.7 814 85,000 1.0 829
35,000 | 2.3 817 90.000 0.9 829
40,000 | 2.0 820 95.000 0.9 829
45,000 | 1.8 821 100,000 | 0.8 830

nlatA] BREE k=162Y 4S9 vlwate 23
ol whe} o 53%~97% 43T,

o] WHE ddAoke]l A wf oAt EAE
7i94 A2 & sloy, £o] IFE g B B
£ 8go) ABE Fo| Z4E Ego] B Aoz 7t
S doh. wEtd & 27)e AT §o] HE gl

&9 A% BEL I HEE F Ao =g R
A} o] uittel g A4 st a5t HojA|A
€ AV} itk @402 oA ko] HskAl gt
A AdolM BB o= ol

2} ﬂ rL rlr —1>1 m

B

. of&E0| Og AFESE SHsk= AFMX §
&(4eh

329 A4 FEEL FolAu AA FPo diRE
o] QIF Eo2 WA /P& HjdAA Hol gl
t}, 49 30k3) w)&s W o olF Zo] oM
EA & @A o] F83l zero celldl 7M7 &2
FE Fole Wolth.

MEAE A £ 2570, AAE 2270, KA
= 1379, 7+ szl 338 9 IESe (E
18> ~(& 20y Yeh} Qict.

MEA BESE k=162Y A%< vlmwste] 29

of wet o 11%~79% ZAastgen, 3std vjwst
o o 13%~97% Z7131%ieh.

AW ERFE k=162 A5 Hlmslel Bl

ol mak oF 3%~82%

ok 36%~236% S7FtATt.

Basiglon, 3 waste]

(B 19) k=22 &2 £58 ¥ E=25 (M)
FRAG | F&E | BES | BAY | FE | HEST
() (%) )] () %) | W
1,000 85.4 854 | 50,000 | 10.5 | 5,243
3.000 66.1 | 1,984 | 55000 | 9.6 | 5,293
5,000 53.9 | 2,697 | 60,000 | 89 |[5,336
10,000 | 36.9 | 3,694 [ 65,000 | 8.3 |[5,373
15,000 | 28.1 | 4,212 | 70,000 | 7.7 [ 5405
20,000 | 22.7 | 4,530 | 75,000 | 7.2 | 5432
25,000 | 19.0 | 4,745 | 80,000 | 6.8 | 5457
30,000 | 16.3 | 4,900 | 85,000 | 6.4 |5479
35,000 | 14.3 | 5,017 | 90,000 | 6.1 | 5,499
40,000 | 12.8 | 5,109 | 95,000 | 5.8 | 5,517
45,000 | 11.5 | 5,182 | 100,000 5.5 | 5,633

A BB k=1629 A9 vimad 2w
asiglon, 3% Wmel

o wet o 21%~89% %

(E 20) k=132 &2 FEE % E27 (ORM)

XY | &8¢ | BESF | BYD | 328 | B2ES

(N (%) %)) () (%) | OB
1,000 77.0 770 | 50,000 | 6.3 |3.137
3.000 52.7 | 1,682 | 55,000 | 5.7 | 3,155
5,000 | 40.1 | 2,006 | 60,000 | 5.3 | 3,170
10,000 | 25.1 | 2,507 | 65,000 | 49 |3.183
15,000 | 18.2 | 2,736 | 70,000 | 46 |3,1%4
20,000 | 14.3 | 2,867 | 75,000 | 4.3 |3.204
25,000 | 11.8 | 2,952 | 80.000 | 4.0 |3212
30,000 | 10.0 | 3,011 | 85,000 | 3.8 3,220
35,000 8.7 3,055 190,000 | 3.6 |[3.227
40,000 7.1 3,088 | 95000 | 34 3233
45,000 6.9 3,115 1100,000] 3.2 [3.233
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