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MWNMMI I

AIUEIUN 18 AN 2545 AUDNIUN 31 AN 2545 I8 13 T wuadlusninuiudumueaiase 9
Tu SmSuiunGuues uaz 1 31 dmsuluiinseanssuys woteudisy msdaiudhmanuasuiseaniy

v v o

N353 3 U uasngawneiou 1 11 s lilvddumuaiinaanuslumshay
uuTMIFuMBl

wiieantily 4 fin AiNaz 4 AU INTUY 16 AU

HUMITNN BT

hnumsdumuealmaunumsilanalinedudinou 3,000 ge wiaduiunduuas 2,788 40 uaziuing
rzuNguiiey 212 9o Zedadudadiumsguaing 1.89% vasihinudszmnsmanualuiundnwm

o A & Ao
AUNLLASWUNEITIA

LENAIONTIN 5.2

a

M39f 5.2 Minudpdiimsssaluiufidasyn NuNAuL LazMENssUYS VNguLTiaY

Suii/iau/dl | danssu i fudidas PNUMBEN | MUY
18/3/2002 | ausw VNN - -

19/3/2002 | & 93 AULAS 17-32 313 19
20/3/2002 | @929 AU 33-48 317 19
21/3/2002 | &5 AULAS 48-65 311 19
22/3/2002 - - - - -
23/3/2002 | &5 AULAS 66-82 301 18
24/3/2002 | &1 AULAS 83-96 305 18
25/3/2002 | &5 AULAS 97-112 318 19
26/3/2002 - - - - -
27/3/2002 | &1 AULAS 113-125 297 18
28/3/2002 | & UL 126-139 308 18
29/3/2002 | &5 AULAS 140-150, 152-155, 318 19

158,159, 178

30/3/2002 - - - -
31/3/2002 | @91 |ungwiiey| 41-47,53,54,56,57 212 13
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5.5 anuauen lUoa9Usz@1n3 luNunfAnw

o
a

5.5.1 NUNOULAT

Snwaeyh luessemnsmelumuidnmnusnaduueiisnunulssnnsnga 147,366 au wuaiuwams
68,288 AU (46.3%) waziluwanda 79,078 au (53.7%) WaaaGInTNT 5.3 snnuedauluiui
42,042 a$iZou waziiudivszanm 7.3 msnAlawns anuwnuiueessns 20,193 AUREMII
Alawes oguassznnsluiuiidiulvgasiiongoglugi 16 U fa 35 T uaasdanail 5.4 szdumsdnm

gavaulunundiulvapzdmsdnwszau Uszon uazdsay auaaslumsni 5.5

MINN 5.3 F0FIUNAYNUEININ5UAZAIDEN LN UNH UL

LW Useans Mage

anNi (au) (%) ANad (au) (%)

M8 68,288 46 1,211 44
N 79,078 54 1,513 56
I 147,366 100 2,724 100

MWD 5.4 BN 27g 29UsEmnsuasAIeN luNUNAULAS

ang Uszans MagN

AN GIN) (%) anNd (aun) (%)

Wpann 16 U 25,845 18 317 12
16 - 25 1 34,573 24 675 25
26 - 35 U 33,187 23 691 25
36 - 45 U 23,675 16 619 23
46 - 55 U 14,330 10 2717 10
NN 55 U 15,756 11 145 5
I 147,366 100 2,724 100

a

MTNN 5.5 STOUMSANNUBIUITZHNIUALAIBEN ITUNUNHULAS

SEAUMSANTY Uszans MadN
AN (Pu) (%) AN (Pu) (%)
Uszau 57,302 39 869 32
usaw / Uy 40,314 27 1,054 39
aylSaan 7 e 7,319 5 170 6
Usanes 26,805 18 570 21
USawanly 7 1an 2,850 2 34 1
au 12,776 9 27 1
T 147,366 100 2,724 100
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Tumsisadatheiuiiduuasldmhmsutsiufidossandiy 140 Wuil mumsdrwesdinnusdtu
N Femsutiiudiganannsznasmusinansznnslutasaud 900-1,500 audafiud Tuudacivui
doglafimsnsznemsdnmuailudnua Home Interview lagadsiimsnszansuuudumuaiszana
18-20 ﬁﬂ@iaﬁuﬁ mam’séﬁaaﬂﬁﬁagam’séﬁmﬁgq?;u 2,724 fhethe Fuiasniunumsilenads 64 %0
Aoy 2.39% (Meumussnall 2,788 %0) meﬁﬂmﬁuﬁtﬁmmn FannYeesEezna lumMsauMual aNnu
nhenaessiuiidesdidasldnmlumsiums mmmminwm@'gnﬁ'umwm’”luﬂﬁﬁﬂuﬁ'ﬂaﬁﬁmu wae
ANUFINTOVD @ﬁﬂmsé‘f&mmzﬁﬁaﬂﬁnaﬂumsa%mm‘hmmﬁq 9

ANHUEY DM BENN LN UN A ULAILEAUSaU s UA U N YLl SEN NI NUNLEaI D luens199 5.3-5.5
mnaflanuhansuswarasmsganiumandaunnniweneagianisy anvacgdey wazszaums
ANV BENHINFTIUNTENIABILABINUA N B DIUTEIINS LU UT

5.5.2 ﬁuﬁm‘smmﬁuﬁ mmmqqmﬁﬂu

swiudnuaemliranlsznasmeluiuiidnmudnu maevzsuyd wouraguiiey asihnudssanm
fu 11,194 au uwdaflumemns 5,502 au (49.29) uanfumavds 5,692 AU (50.8%) WAAIRIANIINT
5.6 Snueiidou 4,050 aNEau uasliuiilsznm 1.12 meedlawes enuinuiuzessseng
9,994 AudamnAlawns anvarmguassznsluiuiiduluasiiangluig 16 U 81 35 U uaneds
MR 5.7 'i::éi'umsﬁnmwmﬂuluﬁuﬁd’mhnj%ﬁmiﬁnmizﬁu Uszow uaziisen dausaslumsd 5.8

M3 5.6 dasiunaralszmnsuazaiagnaluiunnsievssuys

LA Useans M8

ANad (au) (%) AME (Pu) (%)

718l 5,502 49 97 47
TN 5,692 51 109 53
SRFY 11,194 100 206 100

MNA 5.7 Fnagraslssnnsuasisg lununmsanzsuys

ang Uszdns Ma819

AN (au) (%) AN (A1) (%)

pann 16 U 2,580 23 36 17
16 - 25 1 2,195 20 39 19
26 - 35 U 2,294 21 49 24
36 - 45 U 1,962 18 55 27
46 - 55 1 1,298 12 19 9
NN 55 1 865 8 8 4
I 11,194 100 206 100
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M7 5.8 seaumsdnmraslssnnsuasiieg N luNunnmsianzsuy3

FLAUNIIANY Uszang a1
ANNE (A1) (%) ANNE (A1) (%)
Uszou 4,741 42 63 31
usaw / Uy 2,699 24 102 50
aulSaan 7 ha 82 1 11 5
USanes 350 3 27 13
Ysewanln 7 1on 84 1 1 1
3 3,238 29 2 1
PPy 11,194 100 206 100

dmdumannadmedeiiuiimaenssuyilamnmmauisiuiidossanfu 11 Wuil luudssiuildiing
nssnauuudNMEel Uszanm 13-15 qmeiaﬁvu*?; milnuuuudumeaiiludadufuinnulssans wo
msdhaalddayanmdy 206 et taanhusumsiilansli 6 ga Aoy 2.83% (Muusudisall 212
)

anvuzyaImatNidadueey 1y uarszaumsAnmAsuIUAnaNAUsN BB stnnsneimay
Wz Mmidadeyarasdtinnuadanuduiiumslul 2543 Fuandnnnmsdrrzedasimsndidiy
m3ludl 2545 Gatiugieg wazszaumsdnwuasauluiunaaimsidsuulasla
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5.6 aNHAUZNIILAUNINULASH ALARYDINIDENI LN UNFANT

o
a

5.6.1 NUNOULAY

NIMINTIRTYaNM UM UNGULAIWLT  nudedniingUszadmadumaialinnu
33% Wamudnw 27% lWFazes 75% Wokau 30% uazluingszdu ) 124 daudadlumsnd 5.9

5197 5.9 Mnuidumaluudazingussasduasmadnluiunauues

Inguszaad Wume | liduma EPTY
MNNU AN (A1) 888 1,836 2,724
(%) 33 67 100

fdnwn ANNE (AL) 722 2,002 2,724
(%) 27 73 100

s?iwawaq mmﬁ' (A1) 2,038 686 2,724
(%) 75 25 100

WnHBY ANNE (AL) 807 1,917 2,724
(%) 30 70 100

Suﬂ mmﬁl (A1) 314 2,410 2,724
(%) 12 88 100

mmﬁium‘stﬁummmi’mqﬂszmﬁ'@iw'f] wm'ﬁ'mqﬂismﬁmﬂﬂ‘ﬁnm%ﬁmmﬁlﬁlumilﬁumq 5-7 Asaee
oyl (fumded 5.63 aadadle) msdnilanud 5 assdeduny (Aindei 4.82 asadaduans)
mstorasiienudreuilndidasiudd 1- 7 assdadalasdiulvgjazadii 7 asidaduani (sinds
# 4.19 ﬂ%ﬂﬁiaﬁﬂﬂ']ﬁ) SmSumswnaauLazMIHUMIaL ﬂazagjﬁ 1-3 aSadademw (Mideh 2.98
war 2.18 AXGadley muddy) Faduzasemudluudaringusrasdmaidumauansdaom i 5.10

m97 5.10 dadiuzasanudluudazingUszanamsidumerasdiag e luiuiauues

ANAG Inguszaea
(ﬂ%ﬂﬁiaﬁﬂﬂ'l‘ﬁ) MY MSANY Mstanal NMINNHBY au |
AUAU| (%) [3.U.0U| (%) (340U (%) (340U (%) (340U (%)
1 5/ 0.56 13| 1.80| 341| 16.73| 262 32.47| 154| 49.04
2 13 1.46 27 3.74 362| 17.76 224 27.76 77 24.52
3 13| 1.46 19| 2.63| 273| 13.40 82| 10.16 40| 12.74
4 18 2.03 20 2.77 105 5.15 34 4.21 6 1.91
5 385| 43.36| 598| 82.83| 211| 10.35 52| 6.44 11| 3.50
6 238| 26.80 29| 4.02 31| 1.52 11| 1.36 2| 0.64
7 216| 24.32 16 2.22 715] 35.08 142| 17.60 24 7.64
I 888 100| 722| 100 2,038/ 100/ 807| 100| 314| 100
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anwarmaiume asdumsiiumenniegadeludaumasianssnee g Tasanmsdumuelidumalums
EUMNLBINIININY FAUNAWUT mmﬁamﬁummm;jﬁ'mﬁﬂiuﬁuﬁﬁnmﬁ'ﬂ%a}iﬂﬂéﬂuuGWﬂwé’nﬁiné’ﬁ
agandenganay eiamﬂﬂfuﬁqLaumwmLLuaﬂuuwﬁﬂlﬂﬁ'qa;mjwmﬂslummauma Taiwumslfdunmaan

muesangay Milaaliasnnanuazanlumsiiuns uazenuqueslumslgidums

1 ] a 1 ] I a o 1 a & A
anwazyarganinglumsiumedulugazidumsidumaligunsadanssaluiunuszanm 74.829 log
imsiiumesanuaniiun  25.18% dadiumstdumaludiunasianssaluiuidesdreg  udasluasen

5.11 wazeuvizasunasnanssuluiuigasen  waaslugui 5.8

5T 5.11 dadumsidumeliduvaaianssne g luiunduwes

Snwazdanssuluiiui Zoneno. | (%) |dnwaszdanssaludi Zone no. | (%)

FoUANE 038 1.46 |a310 124,125| 2.66
AR, FUNNW 049 29.34 |dwnin 132 10.60
guAnE, unnih 064 1.89 |/edsswaum 146 3.38
Wegssnaua 077 3.60 |mstdumesseituitasau g - 14.21
gonudnm, genufisgms 104 4.94 |msiumameuaniufidnm - 25.18
WNESINFUM 115 2.74 |33 100

msdanldinsenulumsiumeasmathsluiuiauuaswui fimsldansenuludagiu 471 eu (17%)
Ianwaﬁa:ﬁ@‘lﬁtﬁuﬁumwﬁqm‘sﬂ%’uﬂ’gﬁqémmmmazmmiun*nﬂﬁ'ﬁ'nsmu HoauuuuduMEalimaaz
vuanly 1,427 au (52%) me@'ﬁlﬂﬂﬂaﬁ%tﬂé"alumlﬁ'ﬂsmuﬁa‘hmu 826 AU (319%) Wudithaulah
meandamaufulsdisnneanuazanasdigldinsmuinnni 60% uaasdalamalumsduaiumsld

1Y

Ansenulununiifigannn
WannsanansuzdNagnumsdenldinseumeanasmslsulpddnsanuasainwud  dulnaign
aulaviusnldinsenuazeglugieg 16 U ds 45 U Fuilugregiisnansodnsenuld msni 5.12 udgesde

1 ylﬂl Vo L4 ylﬂ'd lﬂ' Yo ylﬂl 1] Yo o
s ginlfansenuludagiu gadilemadsuinlddinseny wasginliaulaldinsenulaghuunamuans

37 5.12 daduldinsenuuasinmanazldhuunauengaeiadnnuniuuas

L RNERE a1y (%) aulaviusnladdnsenundala FPHY
Taqniu aula (%) Taiawla (%)
wpen 16 1 77 16 168 12 72 9 317
16-25 95 20 365 26 215 26 675
26-35 96 20 397 28 198 24 691
36-45 123 26 323 23 173 21 619
46-55 59 13 125 9 93 11 277
NN 55 21 4 49 3 75 9 145
U 471 100 | 1427 100 826 100 2724
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Ui 5.8 duntisasunasfanssuluiuidaadn

Waninsananwazandwiumsidanldinsenuainsni 5,13 wuhiannneavashnuaaieludss
angniianuaulanazldinseudiaiimsUiulpidneanussmnlaosmmenguiinGeuniidadiutedas
av 26

Tuduzasnelanuin 75% vashuiumedeiisnglaiasnii 10,000 VN HIUEAS UMD 5.14 FUaA
Tifudaszaunelonbifinanamsidanldanseny uanNimsnd 5.15 wamdedadiumsidanldansenu
wazinnugisednsenuluesauasesdaiulan 824  wawfzansenuludayiuiisodnsenuiluasdies
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wasilafinsanludaduvesiisulaiuanlddnseunuihifuigivaslifisodnsmuasavasasludadui
Indidsaiu Fauandedugiiliaulaldinsauiidnnglifidnsmuluaseunsas diulddaimsiisodnsenu
asauasaslutlagtudeudsiinadamssulaiuanlddnseny Funilauduwadldlumsni 5.16 uaaams
AsaunsassneusasiateluiuRduLes fnuhsunudemannnh 709 Lifsosudluaseuases uas

NNMINAFEUM LATULAISWUIINMIATBUATBITOEUA NN SLHBN LFANTENU

m957 5.13 daduldansenuuazinanaazld Huunmuardnyasmedniuniuuas

N gilaly (%) aularvanladinsenunsalai FPLY
aqiiu aula (%) | biauwla | (%)
SuNTMS 9 2 76 5 52 6 137
Muensu 46 10 180 13 99 12 325

Mg 83 18 293 21 172 21 548

(SaU 124 26 379 27 191 23 694

uNtu 95 20 189 13 100 12 384

AU 114 24 310 22 212 26 636
T 471 100 | 1,427 100 826 100 2,724

c" s 1 Y Wdﬂ' \J Y o kg U ) tﬂy Aﬂ‘A
13NN 5.14 amEnu&j‘lmnimuuazwmmwﬂﬁ s\]'1Ll.‘l‘!f](il’lN'i"lF.ll(?'l‘ZlEN(5]"]E]EI'N‘1/\I‘LI“Vl(ﬂ‘l,‘lLLGN

ela gldly | (%) aularuanladinserunsalai 3 %
agiiv aula | (%) [liawla| (%)

Waeni 5,000 1N 214 45 | 576 | 40 | 343 | 42 |[1,133| 42
5,000-9,999 UM 163 35 | 496 | 35 | 241 | 29 | 900 | 33
10,000-14,999 U9 64 14 | 212 | 15 | 139 | 17 | 415 | 15
15,000-19,999 19 15 3 68 5 49 6 132 5
20,000-24,999 U9 7 2 41 3 23 3 71 3
25,000-29,999 19 5 1 10 1 9 1 24 1
NN 29,999 UM 3 0 24 1 22 2 49 1
I 471 100 | 1,427 | 100 | 826 | 100 |2,724 | 100

M3l 5.15 dadiuldansenuuazEianainuzld HuunmumsnssuasauansenuLaIfiing

Hufiduues
msesay | mslElu| (%) aularuanladinseunsalai 3 (%)
asasinsey| Tagiiu aula (%) | lLigwla | (%)
3 388 82 646 45 311 38 1345 49
Taisi 83 18 781 55 515 62 1379 51
PRLY 471 100 1427 100 826 100 2724 100
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M7 5.16 dadiuldansenuuazeianainuzld HuunmumsnsauaseIsnaudTeIfIBEN

Ruiiduues
msasau | gldly | (%) aulariuanldinseunsalai FPYY (%)
asavsndus | tagiu aula (%) | lLigwla | (%)
i 100 21 344 24 248 30 692 25
Taisi 371 79 1083 76 578 70 2032 77
PoLY 471 100 1427 100 826 100 2724 100

Tudhuresmadengluuumednsenudanesil 5.17 wuh Jasa: 66 aandudisgidasmslimednseu
UUNNLN mmqLf‘laqmmﬂnq’ué”;ashq;??inﬂaaﬂﬁ'ﬂiuﬂﬁ“l‘zﬁ’nsmuwmL'ﬁ1mnﬂ’hmﬂ%ﬁ'ﬂimuwnuu
%ﬂLﬂumsﬁuﬁuﬁqﬁ'ﬂuﬂﬁwmnéjuéhashq Sagar 64 L%aiwa'aéwmﬂmwuaamn’luﬂaqﬁ'ulﬂﬁmmﬂaaﬂﬁ'ﬂ
wiausuanedemsldansenudiansed 5.18

a

M3 5.17 M3ENFULUUNNTNIENUEDINGNIBEN TUNUTAULAY

gﬂtwumﬁnsmu ANNE (A1) (%)
MNANTENUUVUNNNL 1,785 66
MNANITENUUUOUY 939 34
SRt 2,724 100

= o a va L d 1w v & da
fI13 [N 5.18 wﬂuﬂmmam‘ﬂmnsmu"luwuwagmﬂﬂﬁmnqumamﬂuwuwmuum

NAUAG qmmaﬂszavqﬁﬁmqﬁa‘lu’ N (%)
we | (%) | Liwe | (%)
Usanne 277 10 | 666 | 24 943 35
livssanaudlisuase 204 7 423 | 16 627 23
BUNTIE 382 14 | 746 | 27 1128 41
Tiwla 9 0 17 1 26 1
FeLY 872 | 32 | 1852 | 68 2724 100

m37 5.19 e sUszaugUifazeenaumag i luiuiduues

GRlS} AN (au) (%)
Useam 278 10
NANHITIT 8 0
MHANNTIUIY 228
NATIENNILANNTZAIN 195 7
aniaunssinlasyssanm 136 5
B 27 1
litpatingUaive 1852 68
N 2724 100
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MINN 5.19 uaminguamalumszdnsenunuhinnudedn 324 wetieguamalumszinsen log
aadag lumstieaifimamnnn  anNNUssINEeInuUEeY 10% MAANNENNY 8% NATEIUILANN

de@InluMstud 7% wazgniaunszloaUszann 5%

uanni aemsNd 5.20 nguimegndlug (51%) gaufinzddnsenuluszazme 1-3 Alawas 5898930
azagi 3-5 Alawns (24%) NFBAASHINUANNALYDINGNAIBENTIUEBWBITZEZM LUMSTINTEUN

1Y

399 gauanseuluszezIan 15-30 Wil 5898933081 30-60 T (30%) GeNTNT 5.21

M3 5.20 viAuaiaaszeznalumsaInsenuraInguamg R luNunAuLeY

NAUAR ANNE (AL) (%)
WaEni 1 nu. 289 11
1-3 Nu. 1,346 51
3-5 M. 620 24
5-10 NW. 254 10
NN 10 N 115 4
I 2,624 100

M3 5.21 viAuaddaszezna lumsiinseueeIngumag e luiunauwes

NAUAG ANNE (AL) (%)
N 15 W 265 10
15-30 W 1,058 39
30-60 W¥i 829 30
1-2 #lug 432 16
wnnh 2 Falae 140 5
T 2,724 100

m3N7 5.22 iAUAGEaINMINIEEBINgNIIBE N U UNAULAS

NAUAR ANND () (%)
19N 388 14
NONUNNZEN 1,663 61
TIUN 555 20
lawsila 118 4
EPLY 2,724 100

MmN 5.22 ugeaiauadluGasnazasseansenulutagiy wuh 61% vanhmumnsandagua
75% waanguaiaen liidymaumstednsenuanldlutaqiu
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5.6.2 ﬁuﬁmsmmauq’% mmmaﬂqmﬁﬂu

HITUVTOAUMSANLEUYTHUNUT NaNMIpENTTngUszaamstaumMaLiNe Ty 269% Tuaaudnmn
& o - \ : o 4
289 lUZaune 84% WnkBY 30% uazdumeluingssauq 89 awuanslumsnd 5.23

i 5.23 Mnuiaumaluudazingussasduasmad nluiuimsianssuy3

inguszaed Wume | liduma EPTY
NNU AN (A1) 53 153 206
(%) 26 74 100

#dnwn ANND (AL) 57 149 206
(%) 28 72 100

fgawm mm'ﬁ' (au) 174 32 206
(%) 84 16 100

NNNBU AN (AL) 62 144 206
(%) 30 70 100

Eilu 9 mmﬁ' (o) 17 189 206
(%) 8 92 100

mmﬁ’lum‘stﬁummmi’mqﬂszmﬁ'@iN'f] wm'ﬁ'mqﬂisaqﬁ'mﬂﬂv‘hmu%ﬁmmﬁiumatﬁumq 5-7 Asaee
o msdnwniianud 5 essdadUay msdevasiianuddeuielndidssiudaud 1- 7 adidaduew
‘[mad’;ﬂmﬁ%a&iﬁ 7 assdadUand SmsumswhrauLezmsHuMIa ﬂa:agjﬁ 1-7 aSadadlony dadu
°uaqmmF}"‘lut,wiaﬁmqﬂssaqﬁmsLﬁummamﬁqmswﬁ 5.24

MM 5.24 dodasenadluudazingUssandmaidumezasiiainluiuiianssuys

AN inguszaea
(ﬂ‘?ﬂ@iaﬁﬂmﬁ) NI NIU MIANE mMsdea MsNnWau au |

AU.AU| (%) [3.4.0U| (%) [3.4.0U| (%) [3.u4.0U]| (%) [3.4.0U| (%)

1 0 0 0 0 27 16 13 21 2 12

2 1 2 0 0 21 12 8 13 3 18

3 0 0 0 0 26 15 11 18 4 24

4 0 0 0 0 3 2 0 0 0 0

5 25 47 57 100 19 11 15 24 2 12

6 17 32 0 0 5 3 1 2 0 0

7 10 19 0 0 73 42 14 23 6 35
RIREY 53 100 57 100 174 100 62 100 17 100
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anvarmadume  azdumsidumenniegendelugamasfansanluiuin  Tasnnmsdumwalidumsly
MIAUNMILAzaNIng  dnanun  madandumerssgiandeluiundnmiinassilugouumenani
Tnanagandenganay demnuudadumemnuinouunanludqayaminglumsiiuma

yosfmnglumsdunesinlngaziumadumelidiunasianssudegaudnansasiui - unaafanssui
degamsdumeluiufilavesuy3sl 2 dumvs (3U7 5.9) leun e 047 uaziaa 043

e 047 Usznaumsuvasianssueey laud aane guesinsiievmnalug Tsadeu gudienisu du

M550 UAZYNIBATTUVLUINGAZY (506NN SoUsEHIMNZENN. HB1ea3lodsuTN wazanseusuTN)

¥ 1Y
=1

Mp8NUsEaN 84.5% AMSLOUMINNEINUNL

we 043 WuiuniawadlsaGauimsdumelszang 3.98% waingudadne usnnniivszana 11.52 1y

MIHUNNBIAUDANUN

m39fl 5.25 dadrumsiaumaludunasianssuen g luiuievssuy’s

Snwazdanssuluiiui Zone no. (%)
ame fuasinsine 1saseu suaonIne 047 84.5
F0UANEN 043 3.98
mstAumameuaniufiane - 11.52
N - 100
o s 4"‘6’3\ ‘/
aufnw Tsanoua ﬂlﬂ\‘b‘_ V;{‘J

e

fianssudiann

aiuf ey wufee
047

U

b3 o

Ul 5.9 duntisasunasfanssuluiuiianzsuys
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madanlfinsenulumadumeasiateluiuiienssuyinuh fmslidnseulutiagiu 106 au (519%)
Tomaiaziigldiiindu gaauuuudumusimaiasiuanld 62 au (30%) mendsmaSulgsdianneany
dzonnlumslEanseany Ltaz@'ﬁlﬁau%ﬁazLﬂ?l'ﬂum"l,ﬁnimuﬁa‘hmu 38 au (19%) uimhaulahmensa
matsunlgsdsinnsemuszmnaziigliansaunnnt 80% waasdslomalumsdusiumsldinsenluii
fiilfigaann

WaRnsanansazgNangiumsdenldinsanumenamsusulpidninsanuazanwud  drulnagn
aulaviusnldinsenuazegludney 16 U s 45 U ailudnmgianinsedansenuld esei 5.26 udaade
s ginlfansenuludagiu gndilemadeuinlddinseny wasgnliaulaldinsenulaghuunaues

M3 5.26 dadugldinsenuuazgnanainazld Huunmuagrasdiagaiuiianzsuy’

#9218 Loy (%) aulaviuanldinseunsalai 3
agiiv aula (%) Taiaula (%)

Waen 16 1 20 19 12 19 4 11 36
16-25 21 20 9 15 9 24 39
26-35 25 24 14 23 10 26 49
36-45 31 29 17 27 7 18 55
46-55 7 7 8 13 4 11 19

NN 55 2 2 2 3 4 11 8
FoLY 106 100 62 100 38 100 206

Wannsanansuzandniumsidanldansenuain i 5.27  wuhdninudmeinlunnnguadniany
aulanazviuanldinsenudiaimsuulpdssneanuazain lagwwznguannamanauasnguinGeung
dadiudiepeas 34 uar 24 MG

ﬂll o 1 Y 9/!:!' \J Y o = Ql ) ‘:9‘1 l:l' =
B3NN 5.27 ammur;j'lmnsmuuazwmmwﬂﬁ MLLUNINDITNIDNANIDE NN UNLAVSETUYI

aaEN glaly (%) aularuanladinseunsalai FPLY
aqiiu aula (%) | biauwla | (%)

SuUNBMS 3 3 3 5 0 0 6
MNULNTU 11 10 7 11 6 16 24
Mg 23 22 21 34 13 34 57
Uni3eu 30 28 15 24 10 26 55
uNtu 17 16 4 6 2 5 23
aue 22 | 21 12 19 7 18 41
U 106 | 100 62 100 38 100 206

Tudhurasnelanwui 77% sashuudedeisngladaeni 10,000 1IN AULEASIUATNN 5.28 FUand
Tidiudaszeunelanliiinasansidanldinsenu wananilansi 5.29 udmtadadrumsidanldansenu

wasnnugiisodnsenuluaseuasasadiiulai 98% weszdnseuludagiuiisodnseuasauases uas

d o o o 7 v ' U2 1 [ v v
LuawmimﬂuaﬂmuwmQwaulawuuwiwaﬂ‘sﬂwuwuaﬂL‘ﬂu@uLLazlummﬂimuﬂsa‘umaﬂuaﬂmuiaﬂaz
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'
@

68 wazsagas 32 Winatdeanugiliaulalddnsenuniidadiu 63% waz 379% dwiunailalumsni 5.30
LEANNITATDUATDNTOIUAYDIAIDEN LUNUNLANEEUUT  WUNIUIUMIBENINNNT  T5%  LNTISDeUE b

q

ABUAIN

37 5.28 dadugldansenuuazEnanainazld Huunmunelavasiiegniunianzsuy3

eala gldly | (%) | aulaviuanld@nseumsalai FPLY %
laqiiu aula | (%) [Liswla| (%)

Waenin 5,000 UM 46 43 26 42 19 50 91 44
5,000-9,999 1M 40 38 21 34 7 18 68 33
10,000-14,999 17 13 12 8 13 4 11 25 12
15,000-19,999 1M 5 5 4 6 5 13 14 7
20,000-24,999 1M 0 0 2 3 0 0 2 1
25,000-29,999 11" 0 0 0 0 1 3 1 0
NN 29,999 1M 2 2 1 2 2 5 5 2
T 106 100 | 62 | 100 | 38 | 100 | 206 | 100

M3 5.29 dadugldinsenuuazganainagly HuunmuninsauasauInseuEpIRIBEN

Wil LANEIUYS
msesay | mslElu| (%) aulavuanladinseunsalai 3 (%)
AsagInsau| Ui aula (%) |Liawla | (%)
i 104 98 42 68 24 63 170 83
Taidi 2 2 20 32 14 37 36 17
T 106 100 62 100 38 100 206 100

M99 5.30 daaduglFinsenuuazgnanainagly Huunmuminsaunsessoguduaaing

Wil LANEEUYS
msesau | gldly | (%) aularuanladinseundalai 3 (%)
asassoaus | Uaglu aula | (%) |lLisgwla | (%)
i 20 19 15 24 16 42 51 25
Taisi 86 81 47 76 22 58 155 75
PRLY 106 100 62 100 38 100 206 100

TughureaamsideangUuuuneansenuatnsi 5.31 WU 64% 2a9ngnmpdNaasmsldmednseuuy
Mavh sungilasnnnnguaegnandasadalumsldinseuuumeniinanihmsldinseuuuouy &
Wumstiuguiaiauefizasnguaiadnioeaz 40 wehdsnneanuazanludagiuliienulasadsnis

WuduaeaamslgansenuaImsNn 5.32
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a7 5.31 MadangUuuuneinsenueaengnmsgnluiunienssuy3

31]Lmumﬁnimu ANNE (A1) (%)
MNANTENUUUNL 131 64
MNANIENUUUDUY 75 36
SRt 206 100

3N 5.32 viauaddamsldinsenuluiunegadeveenguaiageluiunevsauys

NAUAH qmmmﬁmqﬁﬁmqﬁahi SO (%)
we | (%) | hiwe | (%)
Uanans 27 13 97 47 124 60
ldUaaanaudliduase 19 9 28 14 47 23
BUATIE 12 6 22 11 34 17
Tawila 0 0 1 0 1 0
T 58 28 | 148 72 206 100

NN 5.33 uaeingUamalumsadnsenunundnnudedn 28% watieguamalumsadnseu log
awmadaglumsiiegi@mainnn  anNdszanmuenues 9% MAANNDINY 7% NAENEINEANN
deamInluNstul 5% wazgniaunszilogUszann 6%

M3 5.33 Smgmsiiegliameuainguimainluiuiianssuys

CalN! PYRIT (PY) (%)
Uszam 19 9
NANHATIAT 0 0
MNAANNEIUIY 15 7
NATEIILANNTZAIN 10 5
Qn@'ﬁluns:ﬁﬂﬂﬂﬂixmw 13 6
au 1 1
litpaiingUfive 148 72
RIREY 2724 100

uaNAINH A9eNTNN 5.34 naneadaUIng (46.6%) maunazaansenulussazny 1-3 Alawns 58309
Wz 3-5 Alawns (21.8%) FasanaasiuanutiiueaengumatiluGawassaznanlumstdnseu
#1 37.9% wavdansenuluszezIa 15-30 W1l 999893N3zaEN 30-60 WIT (27.7%) GAMINT 5.35
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M99 5.34 viAuaddaszaznalumsiansenurainguisgnlununenzsuy3

NAUAR ANNE (A1) (%)
Waani 1 n. 28 13.6
1-3 Nu. 96 46.6
3-5 nA. 45 21.8
5-10 NW. 29 14.1
NN 10 NA. 8 3.9
I 206 100.0

311 5.35 NiAuaGdaszaznan lumsiTnseurainguimsgnluiuienzsuy3

NAUAG ANNE (AL) (%)
N 15 W 22 10.7
15-30 W¥i 78 37.9
30-60 W¥i 57 27.7
1-2 #lag 35 17.0
i 2 Fla 14 6.8
T 206 100.0

M3 5.36 NIAUAGITRINMINTEIUIINGNIMIBE N TUNUNLANEEUY3

NAUAR ANNE (AL) (%)
109N 12 5.8
NANBNITFN 132 64.1
FINUN 54 26.2
Tsiwiila 8 3.9
W 206 100.0

NG 5.36 udaeiAuad luGasnmeeesaansenululagiu wuh 64.1% vanhnmmIzaNGagua 3
69.9% yaenguaad e bifidymiumssednsenuinldlulagiv

TogagUansasmaduminasnaunizesngumadnluiun@nwmng 2 wiwud  Ysinamsldanseun
U3 Wunduues wasusnumsievsauysluilaaiuiied sases 17.3 uasdozas 51.4 vanquaiad i

v v [

MSITIA NGB

]

NushamstarzsuyiivTinamsldanseuludagiuganhuinaiunfuuaannia

DAFMNWANUN FUNNBNLALTINTANNHINLFNNIANI

wmniimsUsulpddneanuazainzesmednseny  nnugnaulaazldinseuasiiagannlunnngn
BTN UALYNNGNDIE TNUSIMANUNAUUAY wazWUNMSIAVEaUYS DeTaeas 69.7 uarsaeas 81.5 MNMGU
viruadlusuee g laun szezmauaznmlumstdnseny anwiandasanslunst guwuumednsenui
G935 aNnaMsUszaualiame MINTEIU UANNFTBAAFBINUNG 2 WU
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5.7 mswmnsafmslﬁumﬂmaﬁﬂsmu

5.7.1 nstaanlEansanu

Tumswennsaimsidanldansenuiuiiumswennsellusnuazuss Disageregate %qmﬁ’ﬂé'num:ﬁagaﬂam@i
aryaranmsitensiieminnurasiiiunhinfesiunlsinsmuluswnan  Tasmlumsienzy
wuuilaglfuuusians Logistic Regression Model #gwnmiimasildlunuuiassivasduilediuaes
anuwazyAAs W 01y wvd 013w vsanule Wudu

fulsMhaniadsuuudass Logistic Regression tiailludadlunsdidnmilazUsznaudis e a1y
Fn MNala s2AUMsFn® MIATBUATBIANINY LAZMIATDUATBITOEUR 10QUsTEANIEUNNN 289NN

dathaluiiuniduues uazaslddoyanguimatluiunmsianzsuysiliudimagaunssasiuuiiany

Tumsasuvuihassiulaimmsianguuasdudslmi - wazinmmaaauaawuuhaaawailawuniien

)

W dld Cd e v vV o o lﬁ'
s 5 o ‘VINu&IﬁWﬂinluﬂ'ﬁﬁ)ﬂﬂiNLL‘U‘U'\naaQ MIOITNN 5.37

311 5.37 mavanguaiudslve 5 o niidesaglumsaawuudies

auls NaNINd 0 NaNIHE 1 3N
ANNBNIYG | DU (AU) | ANABINY | I () (au)
N 45 U 1ails 2,302 14 422 2,724
ﬁmqﬂssmﬁlﬁaﬁnm Tailat 2,002 1o 722 2,724
ﬁmqﬂsxmﬁlﬁa%awm 1ails 669 14 2,055 2,724
H5p8UdATaUATDY Tailat 2,032 1o 692 2,724
HInseuAsaUAIDY Tailat 1,379 14 1,345 2,724

HWSUMLUUIADIN LALFAIAIFNNTN 5.1 (MANUIN N)

¢ -(-0.234+0.836BO-0.647AGE +1.004SHO+0.325SCH-0.351CO)
P(tyiamMsnl ) = 1/1+e (5.1)

Toafmviua i
P(wmamsal) 3N 0.65 waashaulaviuanldansenu
P(wmamsal) Waand 0.65 uaasi liaulaldansenu
BO fia MSABUATBIINTENY Lag

&  nfiansenuiuresauiesasvinnu 1

&  oldddnsenuluresauiasaziinnu o
AGE @2 a1g 1o

& dognnnd 45 Y faniu 1

& deonedsand 45 U fiaudu o
SHO # YagUszandmstonas Toe
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o Hilfoqussanddanas faniu 1

o Slififaquszasddonas faniu o
SCH #a Inguszandmsdn lag

& dillaguszaeddne faniu 1

& dliiaguszaeddne faniu o
CO fia MS5ATBUATBITAUG Lag

& nilsesudluresnuieiazinnu 1

o nlifisesudilurasauiaasingu o

NNFUMSH 5.1 5003 INEEnBMEANNFNRUESEW LS R US NS ansSuasdudsia g Alaan
MIFSNUUUDDY ImﬂLﬁﬂﬁ'ﬂﬂﬁﬁﬂﬁﬁﬁmﬁ'ﬂumﬁ’cgﬂ Aa msluFoues G'z’;qﬁwmﬂiwﬁlﬁumqﬁimqﬂizmﬁ'
Tdanavasiivnlinlumslddnseuge  wasbedndugiiidnsenuluaseuasasagudlamaniasiuanld
f{'fnimuéqﬁgqmnﬁu waziudennuiu JaguszanamslulsaGen fmnifluinGeuvdeindnmeziilame
B lgansenuann e‘im%umqLLazmSﬂsaumaqsmu@fﬁgmﬁulﬁiw Wuggeany waziisosudlunsaunsnaz
lilemaruanlganseuaniioeas

TagnamsnagauuuuasInunguapgNNihna uuuhaaanuhianugnaawsdays AU 66.5%
aauaaslumsned 5.38

391 5.38 Hamanennsaiannaulamsldinsenunnuuuiiass 2aenguape UL

Ad19 Amennsal % MNNINHDI
Taigulaviuldanseu | aulaviuanlddnseu ERLY
Tiaulavulddnsenu 436 431 867 50.3
aulaviuanlganseny 481 1,376 1,857 74.1
TN 917 1,807 2,724 66.5

NN 5.38 WaRnsanuafilauuy Aggregate Winlah Fadnmasmamnmswennsaidautielnaides
Fueiilgannmsdsiaase (Hugapuhaulavuanldinsen 1,857 au Ltaswawmnsfﬁ@'ﬁau’laﬁumw
$nsenu 1,807 au) udilaiansenuanennsaisINLdINU ﬁJué’mdaumswmﬂitﬁﬁgﬂﬁmﬁﬁaﬂa: 74.1
waz 50.3 zim%'u@'ﬁauhﬁumw LLas@'ﬁlsjauiaﬁ'uuwlﬁ' MUAIAU %ﬁﬁ'ﬁ%’ﬂiwag'luszﬁuﬁaau'?ulﬁ' uaziie
Wumstiuduuuuiaasild Suhlunasssnennsalfunguiasluiiuiiavsouyd dawafildusasdams
# 5.39

3197 5.39 wamanennsalanuaulamsldinsenunnuuuiass aaanguaiad Ui nesUY3

RGARRE] Awennsal % PNHYNGY
Tsiawlaviuldansenu | aulaviuanlddnseu TN
Tdaulavulddnsenu 16 22 38 42.1
aulavuanldansenu 20 148 168 87.9
I 36 170 206 79.6

HaINING 5.39 uldhfiasidudmsnennsalgedia 79.6% FannANMINGD 5.338 waziile

NNTaNaN ey Aggregate Wunhaulahdadiuasaanmsnennsalaeuinelnatdesnumnlaannms
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$1999%8 (Uugaauhaulavuinldinseu 168 au uaswawennsalgnaulaiuinldinseu 170 au)
FRAARNNUNANLANNMTNN 5.38 SHUANITENMANUUUPaaIRInaNTaNNIzanlussauniad

s Isa ldnennsaimsteumalagansenule

nnuamsauuhaasildluaumsi 5.1 vufidendaludeswasdeyediliamansovmenamswennsnl
Togldayassnnsmndiinnuadauiandld asnnmsmsazasdiinnusdauimnalildmhmsdina
Joguszandmaidums uasmsnseuasasnuwImue Gatuansidesidadulawnnsaimadanldinseuan
108735 Market Definition Tandavanmsuemnawannnguiad lasinsandadiuesgiiunlivazliing
enuSsudisuiugilialaiesldnssunnmsdnateys  Tasmsuinguuasdadumuszdumsanm
wozeny  daduiladeifitoyenndninnuadiuiend  udnhdaduildluguiuinulsannsmanaaly
Nufiaminnugiiaulandeunldinseny mdaduildlumsguusasdaned 5.40

a

M3 5.40 dadiumslFinseuBuunmuarguazssaumsdne NuNauLes

SLAUNITANT ang

vaani1 16| 16 -25U | 26-351 | 36-451 | 46 - 551 |aani1 551
Uszoun 0.75 0.63 0.72 0.77 0.62 0.40
Nosa 0.78 0.68 0.71 0.76 0.66 0.53
gannaisen 0.50 0.68 0.64 0.64 0.55 0.29

NN 5.40 mdadiuilawennsailaidanldiamzsasiuiauuns ({99138 Market Definition STy
Fasodedayadatvinumnn  ililimainsaldardadnluiuimaanzsuydidnnudayadiach
198 waﬁlﬁmﬂm'iwmﬂ'sfﬁmsLﬁaﬂﬁlﬁ’ﬁ'ﬂsmuasﬁﬂﬁmmﬁwmu@'ﬁmﬁ'ﬂuuﬂﬁnimﬂuLwiazﬁuﬁziaﬂﬁq
frathelumsed 5.41 uazemsai 5.42

= ° v (a Yo & A & da
13NN 5.41 f\nmugguJaﬂum‘lmmmuﬂluumaswumaﬂﬁluwu‘wﬂuLLGN

seuiiuiitan* a‘imm@'ﬁmmiwﬂﬁﬂsmu (A1)
17 734
18 696
19 518
20 630
158 525
159 572
3 91,988

T
a

* SIOUNUNEDY MIND FUN. FDALKINEIHMNHUA
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37 5.42 Mnuildsuinlgdinsenuluudssiungeslununianssuy3

seuiiuiitan* 51u3u@ﬁﬁ1mivmﬂﬁ5nsﬂTu(ﬂu)
41 817
42 729
43 746
44 510
45 503
46 680
47 825
53 670
54 664
56 544
57 764
I 7,452

T T T
- =1

* SIOUNUNEDY NN FUd. FDALWIEIAMBUA

Wathuamswennsalmatdanldinseunlamnienzluudasinguszamdmsiduneaimsi 5.43 uas
5.44 wuh msgezavaziluianssuniealdinsenulumstdumennige

ayUnaluduiiwuih luiunfuuesaziglddnsenuy 91,988 au Aally 64.79% waaUszmnImannauaziui
maevzsuyEasiigldinsenu 7,452 au Aallu 63.5% vaslsznnsnivae dmsudenevesismstiagly

Tatmziunlunsdidnwmuwniu

P o o ' v VW 7 a &K da
M3 [N 5.43 qu')u@ﬂ’]ﬂ"]’]ﬂ?&lﬁﬂﬂiﬂ’]uﬂluumagjmqﬂ'ﬁgaqﬂﬂ’]ﬁuﬂuﬂ’m WUNOULLON

aeue | fedn Inguszaedmaiune*

(A1) MU dnw Fawaa Wneay A
17 11/23%* 5/6 1/1 9/20 4/4 0/1
18 11/18 4/8 3/5 9/14 4/6 1/2
19 15/16 5/5 1/1 12/12 6/6 4/4
20 14/21 8/11 1/2 12/18 5/6 3/3
159 10/18 2/7 4/4 9/17 5/5 2/5
Total 1,898/2,724 | 569/839 521/722 (1,503/2,055 | 660/814 294/361

* auniliaudnsananssulavangadn

= dnnugasunldansenu/Mnudmesdidumuaimeluwe
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M7 5.44 Mnugmaiazlfinsenluudazingussasdmadunms Auienesuys

AAULYE 12819 imqﬂizmﬁmitﬁuma*
(A1) MU f@nwn Hovas Wnwau A
41 23/29%* 6/8 10/13 20/21 9/12 0/0
42 21/28 7/8 2/4 19/24 9/10 0/0
43 9/11 0/0 717 9/10 4/5 0/0
44 11/17 5/8 6/6 11/17 v 0/0
45 11/14 4/4 3/3 10/13 0/0 0/0
46 16/16 5/5 4/4 13/13 77 3/3
47 21/23 4/4 6/8 16/17 11/12 6/6
53 17/20 5/6 1/1 16/18 8/8 4/4
54 12/12 0/0 3/3 9/9 3/3 3/3
56 8/8 1/1 1/1 8/8 0/0 2/2
57 19/19 5/9 4/17 18/24 4/4 2/2
Total 168/206 42/53 47/517 149/174 56/63 20/20

* auriNAUEINsotanssulanateasng
= nugaaun ldinsenu/Nwumednndumvaineluae

5.7.2 NMSLIANITLAUNI

MImMmMstiamsieumeansaly mmﬁﬂwmé’mwmslﬁumﬂuLtdazﬁmqﬂi:aqﬁ Toglaannmsduneal
ﬂejuﬁaasiwuamﬁqmswﬁ 5.45 wanlawui ﬂq'm‘hasiw?;Laumqmﬂﬁagimﬁ'mﬁalﬂL‘%ﬂuﬁaﬁwmazﬁ
mMstiumMaRas 5 assdadlony smumstevasazimstevadlasnis 4 asadadUanyd wazmswnrauaz
il 3-4 assdodUew

MM 5.45 é‘fmwmsLﬁﬂmsLaumﬂmwiaﬁmqﬂszmﬁ

%lqﬂizmﬁ ANINIIAUNN
(ASasadilansd)
AUUAY CYELINID
nnu 5.63 5.64
Anw 4.82 4.92
Foun 4.19 4.58
Wneau 2.98 3.88
auq 2.18 3.89
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5.8 MIILATISHIATIBY

5.8.1 NINITAIANIILAUNN

msnsznemadumaiumsuaesinoumsiumanniiuiides i Wiiuildes | Taemsdumunisunia
°11mﬁanssuﬁnduﬁaas;hmﬁuwwlﬂv‘hﬁaniiuﬁv'u nanlaluufiduuaanuhiifuiides 10 usdeuansly
NTNA 546 TilMaRegemadumege dmduiuiievssugEuansdinad 5.47 mamdnnumsly
Snseulumsiiumennanniiuides i lusiiluiidas i Wawmsdl 5.2 Gadl

T, =P X (T, /S) X TA, X R, -(5.2)

Toei

T : snnumstiumalassnsenuannituiiges i Wiiudides j , asdaduew

: a‘hmu@'ﬁmmiwﬂﬁnsmﬂuﬁuﬁ i (lumsefi 5.39 waz5.40)

: a‘hu’;uﬂ%gwaqmsﬂsznauﬁamsnnni’mqﬂszmﬁmstaumqﬁﬁﬂmﬂﬁaasm;j‘lﬁ
Snseuluiuiides i luanswd 5.41 uazs.42)

S : snnushagaiildanseny, au (lumsei 5.41 uaz5.42)

TA, : fadugiaulalddnsevmnituiiges i ldiluiiges j, Wesiud

R, : 8@TIMIAUNN, adadaduondt (lumsei 5.43)

M7l 5.46 Wundaenimadumadigeuasianssnluiunfuuas

MAULIAtaY Usztannanssu
038 Tsa5au
049 ANA
064 NYINENDY
077 WNESIWEUM
104 Tsa5au
115 WNEsIWEUM
124 A0
125 ANA
132 AW
146 gudmasm

M7 5.47 Wundeanimadumadhganasianssuluiunenssuys

aAuLntaY Uszannanssy

047 AMAUAZAUTNITAN

043 Ts95eu
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MBENMIMUNIN LFAINSLHUMIININUNA 017 TUgaNuh 049 e Tuaunsaadl

M P, INOTNN 5.41 (AU 734 AU

: 4 "
M T, / S, MNMTNN 5.43 1NU (5+1+9+4+0)/11 = 19/11

A TA, MnMsdumuaingudaieluiui 017 Idadu 50% = 0.5

Il R, PNAMINN 5.45 WNU 4.2 AsaaadUa

wnuead  luaumsin 5.2

P X (T, /) X TA, X R,

734X 19/11 X 0.5 X 4.2

2,657 AsInadUay

a

NAMINTENEMIAUNNYDINUNAULOY UFONOINTNN 5.48 FazwiulenTwudszina 1 Tu 3 vaq

Hnumsieumslagansenuniven (I 222,300 As9GadUMY da 1w 728,531 aseaadumi) 0

G AIMILAUNIDDNUBNNUNAN U ULFN LU TNANNA DIMITEUVBUENaTUNTUSEENS MNNAzhIeses

Funguaaenslainseuinamsaun1NaInan

U

a

5191 5.48 MINTZNYM AU LUNUNAULNS

(wihg: asseagUdm)

Zone | To | 017 038 049 077 Out Total

From

017 0 0 2,657 1,060 0 5,118

018 0 0 0 0 6,050 5,324

019 0 0] 1,161 293 2,440 3,966

020 0 0 784 0 5,140 5,272

159 0 0 0 0 485 5,008

Total 0 11,722 194,718 22,387 222,300| 728,531

SmSuiuinMsenesuY3 uaaaansem 5.49 Wulanimadune 15 % fidesmseanuaniud
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m917 5.49 MInszneMadunNluiuienssuys

(wihg: asaagdm)

Zone To | 41 | 42 43 44 | 45 | 46 47 53 | 54 | 56 | 57 out Total
From

41 0 0 0 0 0 0 | 5,860 | O 0 0 0 | 1,125 (6,985
42 0 0 0 0 0 0 |4,844 | O 0 0 0 723 | 5,567
43 0 0 [1,090| O 0 0 | 4,736 | O 0 0 0 |1,697 (7,523
44 0 0 670 0 0 0 | 2,720 | O 0 0] 0 | 1,566 | 4,956
45 0 0 250 0 0 0 | 2,171 | O 0 0 0 |1,167 | 3,588
46 0 0 0 0 0 0 |[4,963| O 0 0 0 988 | 5,951
47 0 0 0 0 0 0 | 5,445 | O 0 0] 0 |2,195| 7,639
53 0 0 0 0 0 0 |[5,615| 0 0 0 0 0 5,615
54 0 0 0 0 0 0 |4,173| O 0 0 0 0 4,173
56 0 0 0 0 0 0 |[3,419| 0 0 0 0 0 3,419
57 0 0 799 0 0 0 |4,865| 0 0 0] 0 0 5,664
Total 0 0 |2,809| O 0 0 |[48,811| O 0 0 0 |[9,461 (61,081
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5.8.2 UMM LFINTEIU
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DINMSUYNLFUNNEMSHUNNMNDINTINUY - WUTHFUMIUEUD IFlumsiumaludaunasnanssumsa
lFdumadenny aatulumsanmnInySinamsiiumslundazfanssulasiisnmssulasene ey
MeIaIae el

fatn Mvualige A1 A2 uas A3 (Wuunasnagende wazqe B C uaz D Wuuwrasianssu

aundlvian A1 T B #dhunumsiiume 100 au
0 Al W € fihuwumsidiums o au
0 Al W D Fhnumsidums 100 au
nnmssumMuainudaduuazidumemadumeldned g dauaadugui 5.11

0 AU

5Uf 5.11 dadumsidumanes Al

10 A2 1 B #511umsiiuna 25 au
10 A2 1 D #innumsiduma 25 au

NnMsFNMBaInUFaS ULz FUNIMSAUNaIuaaslugUn 5.12

5Uil 5.12 dadumsiiunzes A2
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0 A3 1 B fi:unumsidunms 100 au
0 A3 I C fihrunumsiiume 150 au
NNMITFNMBAINUTAFIULALLTUNNS
ms@umﬁmamiugﬂﬁ 5.13

5U¥ 5.13 dadumsiiumanes A3
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0 AU
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Potential Network for the Improvement of Bikeway in Bangkok
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Abstract: This paper aims to lay out a prototype process for designing a potential network for
cycling in Bangkok. Dindaeng District, situated in the central Bangkok, was selected as a case
study. The district is covering the area of 7 sq. km. Currently, no bikeway networks or
facilities have been provided in the area. The basic data collection about users and their
traveling behaviors have been acquired through interviews. The information includes income,
trip purpose, frequency, destination, etc. The analysis of gathered information leads us to the
description of two very important components critical to bikeway design which are
characteristics of people and potential traveling demands. 17 percent of the subjects use
bicycle, 60 percent of which feel unsafe using existing facilities not specially designed for
cycling. More than half of them will definitely use bicycles if facilities were to be improved.
Then the trip assignment is the result of the process of traveling demand analysis proposed.
The routes with high traveling demands are selected to create a network for potential bicycle
use. As a result, the prototype processes for constructing a potential network for cycling was
obtained.

Key Words: potential bicycle network, bicycle, bikeway
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1. INTRODUCTION

Due to the modernization of the city, non-motorization became more popular. In Thailand
some footpaths were improved and modified to be just linkages or bikeway corridors without
much consideration on access to and from their home. In many cases, the bicyclists have to
risk their lives riding since road networks were not planned systematically to accommodate
bikeway networks. Most of bicyclists simply share a path with motorists along a road. This
can easily cause accidents especially at intersections. Even though, designers can learn and
follow some design standards and guidelines mainly available in the developed countries, the
bikeway satisfaction of the users cannot be guaranteed. Most of the guidelines give much
more emphasis on geometric design without any supports for traveling demands and public
acceptance.

Bangkok Metropolitan Administration has been constructing bikeways with no sufficient
guidelines. It is a good time to prepare guidelines for bicycle facility improvements since a
big change of life styles will come up after the new mass rapid transit subway starts its
operation. This research aims to develop guidelines for the improvement of bikeway networks
in Bangkok. Four types of trip purposes, for work, school, shopping and leisure, are taken into
consideration. Seven sq km of Dindaeng District, which has a high population density of
20,193 persons per sq km was selected as a case study. There is no evidence of any formally
designed bikeway network in the study area.

Home interviews were used to survey the characteristics of dwellers’ traveling. The number
of questionnaires, 2724 samples, was proportional to the number of population in each zone.
The basic items, i.e., income, trip purpose, frequency, destination of traveling, etc., were
interviewed. At present, proportion of bicyclist was 17 % of total interviewees, in the area. It
showed a good tendency that about 52% of them would like to use bicycles if the bicycle
facilities are improved. With the surveyed data and the secondary data collected by the
National Statistical Office, the candidate routes in a bikeway network were identified.

2. STUDY AREA

This is the first attempt to develop bikeway networks in Bangkok Metropolitan Area (BMA).
Seven sq km in Dindaeng District located in the central of BMA was selected as a case study
for developing the bicycle network. It had high population density, 20,193 persons per sq km.
There are some reasons for analyzing a potential network in Dindaeng District.
- It had an appropriate size and suitable distance for cycling. It was noted that between 1
and 3.7 km, the bicycle was most frequently used transport mode (Rietveld,2001)
- Some bicyclists were occasionally observed in the study area. People who live in the
area could travel by using public transport, not only bus but also subway which is
going to operate in the year 2004.

The potential network would be analyzed for this area. The procedure could be used as
guides to analyze the potential network in other areas of BMA.
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3. CHARACTERISTICS OF PEOPLE

3.1 General Profile

In the study area, there are 147,366 persons, 68,288 males (46%) and 79,078 females (54%)
shown in Table 1. The population density is about 20,193 persons per sq. km., with 46,346
households. Most of people are between 16 and 35 years old shown in Table 2. About 66%

have high school certificate (grade 12) or lower shown in Table 3.

Table 1. Population and Samples Classified by Gender

Gender Population Sample
Number (%) Number (%)
Male 68,288 46 1,211 44
Female 79,078 54 1,513 56
Total 147,366 100 2,724 100

Table 2. Population and Samples Classified by Age

Population Sample
Age Number (%) Cumulative | Number (%) Cumulative
(%) (%)
Less than 16 | 25,845 18 18 317 12 12
16-25 34,573 23 41 675 25 37
26-35 33,187 23 64 691 25 62
36-45 23,675 16 80 619 23 85
46-55 14,330 10 89 277 10 95
More than 55 | 15,756 11 100 145 5 100
Total 147,366 100 2724 100

Table 3. Population and Samples Classified by Educational Background

Educational Population Sample
Background Number | (%) | Cumulative | Number | (%) | Cumulative
(%) (%)
Primary School 57,302 39 39 869 32 32
High School 40,314 27 66 1054 39 71
Technical College 7,319 5 71 170 6 77
Bachelor Degree 26,805 18 89 570 21 98
Higher 2,850 2 91 34 1 99
Others 12,776 9 100 27 1 100
Total 147,366 | 100 2724

In the study area, there are 140 zones (number 17-150, 152-155, 158-159) following the
National Statistical Office. Number of population is uniformly about 1,000 people in each
zone. Twenty subjects were randomly surveyed in each zone. Total numbers, 2,724 samples,
were interviewed. The samples were composed of slightly more females (as are the
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population in Dindaeng) and it is reasonably distributed according to ages and educational
background.

3.2 Bicycle Use and their Attitude

It was guided by AASHTO (1999) that caution should be exercised when using bicycle counts
as a measure of current demand. This number can considerably underestimate potential users.
Traffic generators along the prospective route should be evaluated. The higher traffic can be
generated, given better conditions for bicycling. The current use of bicycle and the
willingness to use bicycles according to their age were shown in Tables 4. It was found that
471 samples, 17 % of people, used bicycle. About 1,427 samples, 52 % of people, would use
bicycle if the bicycle facilities were improved. It was noted that more than 60 % of people
declaring to be current and potential users of the bicycle were between 16 and 45 years old.

Table 4. Current and Potential Use of Bicycle Classified by Age

Age Current Would you use bicycle? Total
Use (%) Yes (%) No (%)

Less than 16 77 16 168 12 72 9 317
16-25 95 20 365 26 215 26 675
26-35 96 20 397 28 198 24 691
36-45 123 26 323 23 173 21 619
46-55 59 13 125 9 93 11 277

More than 55 21 4 49 3 75 9 145
Total 471 100 | 1427 100 826 100 2724

Table 5 presents relation between occupation and willingness to use bike for some trips. The
result shows that more than half of the people in all occupations selected Yes. High potential
for users in the area does exist.

Table 5. Current and Potential Use of Bicycle Classified by Occupation

Occupation Current Would you use bicycle? Total

Use (%) Yes (%) No (%)
Government Official 9 2 76 5 52 6 137
Private Officer 46 10 180 13 99 12 325
Merchant 83 18 293 21 172 21 548
Student 124 26 379 27 191 23 694
Housewife 95 20 189 13 100 12 384
Others 114 24 310 22 212 26 636
Total 471 100 | 1427 100 826 100 2724

From the survey, about 74.6% of people have income less than 10,000 Baht shown in Table 6.
It was noted that income was insignificant to bicycle use. Furthermore it was found that 49%
of people in the area have bicycles while 25% of them owned cars shown in Tables 7 and 8.
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Table 6. Current and Potential uses of Bicycle Classified by Income

Income Current | (%) would you use bicycle? | Total | (%)
Use Yes | (%) | No | (%)
Less Than 5,000 Bath | 214 45 | 576 | 40 | 343 | 42 |1,133| 42
5,000-9,999 Bath 163 35 | 496 | 35 | 241 | 29 | 900 | 33
10,000-14,999 Bath 64 14 212 15 139 17 415 15
15,000-19,999 Bath 15 3 68 5 49 6 132 5
20,000-24,999 Bath 7 2 41 3 23 3 71 3
25,000-29,999 Bath 5 1 10 1 9 1 24 1
More than 29,999 Bath 3 0 24 1 22 2 49 1
Total 471 100 | 1,427 100 | 826 | 100 |2,724| 100

Table 7. Current and Potential uses of Bicycle Classified by Bicycle Ownership

Bicycle |Current| (%) Would you use bicycle? Total | (%)
Ownership| Use Yes (%) No (%)
Yes 388 82 646 45 311 38 1345 49
No 83 18 781 55 515 62 1379 51
Total 471 100 1427 100 826 100 | 2724 100

Table 8. Current and Potential uses of Bicycle Classified by Car Ownership

Car Current| (%) Would you use bicycle? Total | (%)
Ownership| Use Yes (%) No (%)

Yes 100 21 344 24 248 30 692 25

No 371 79 1083 76 578 70 2032 77

Total 471 100 1427 100 826 100 | 2724 100

1801

Table 7 shows current and potential use of bicycle and willingness to use bike according to
bicycle ownership. About 57% of people, who do not own a bicycle, would like to use it.

Table 8 shows current and potential use of bicycle and willingness to use bicycle according to

car ownership. There is a high potential for the bicycle use for both who do and do not own a
car.

Table 9 represents the preference of cross section. 66% preferred bikeway to shared sidewalk.
It implies that people feel unsafe to ride on a shared roadway. This conforms with their
attitude, only 64% of them feel that the existing use of bicycle is risky shown in Table 10.
About 32% of people used to get accident at least one time. The main reasons, shown in Table
11, are their carelessness, lacking of skill and deficiency of physical facility.

Table 9. Preference of Bikeway Cross-Section

Type of Bikeway Frequency (Persons) (%)

Cross-Section
Sidewalk Bikeway 1,785 66
Shared Roadway 939 34
Total 2,724 100
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Table 10. Attitude of Bicycle Path and Accident Experience

Attitude Did you get accident? | Total | (%)
Yes | (%) | No | (%)
Safe 277 | 10 | 666 | 24 | 943 | 35
Not Safe but it is not dangerous| 204 7 423 | 16 | 627 | 23
Dangerous 382 14 746 | 27 | 1,128 | 41
Uncertain 9 0 17 | 26 1
Total 872 | 32 |[1,852] 68 [2,724| 100

Table 11. Reasons of Accident that Bicyclist faced in the Area

Reason Frequency (Persons) (%)
Careless 278 10
Illegal 8 0
Unskillful 228 8
Deficiency of Facilities 195 7
Hit by Other persons 136 5
Other 27 1
No Accident 1852 68
Total 2724 100

Moreover, most people, 51%, like to ride no longer than 3 km as shown in Table 12. Table 13
shows about 39% like to ride between 15 and 30 minutes and 30% like to ride between 30 and

60 minutes. In addition, the opinion of bicycle prices that are found reasonable are shown in
Table 14.

Table 12. Attitude of Riding Distance

Riding Distance Frequency (Persons) (%)
Less than 1 Km 289 11
1-3 Km 1,346 51

3-5 Km 620 24
5-10 Km 254 10
More than 10 Km 115 4

Total 2,624 100

Table 13. Attitude of Riding Time

Riding Time Frequency (Persons) (%)
Less than 15 Min 265 10
15-30 min 1,058 39
30-60 min 829 30
1-2 hours 432 16
More than 2 hours 140 5
Total 2,724 100
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Table 14. Attitude of the Bicycle Price

Opinion Frequency (Persons) (%)
Cheap 388 14
Reasonable 1,663 61
Expensive 555 20
Uncertain 118 4
Total 2,724 100

4. TRAVEL DEMAND ANALYSIS

1803

Travel demands of potential use of bicycle were analyzed and summarized into three steps,
estimation of potential use, trip generation and trip assignment.

4.1 Estimation of Potential Use of Bicycle

20 subjects are selected as samples for each zone. Total number of potential users was 1,898
out of 2,724 samples, about 69%. The proportion was used as a factor to multiply total
population in each zone. Numbers of potential users in each zone were estimated and shown
in Table 15. Numbers of potential users and numbers of their activities in each zone were

compiled and shown in Table 16. Among all activities, shopping is the most popular one.

Table 15. Potential Bicycle Users by Zones

Zone Number | Potential Use (Persons)
17 734
18 696
19 518
20 630
159 572
Total 91,988

* Zone number from the Survey Population
and Housing Census in Thailand 2000

Table 16. Potential Bicycle Users and their Activities

Zone Samples Number of Activities*

Number | (Persons) Work | Education | Shopping |Recreation| Others
17 11/23%** 5/6 1/1 9/20 4/4 0/1
18 11/18 4/8 3/5 9/14 4/6 1/2
19 15/16 5/5 1/1 12/12 6/6 4/4
20 14/21 8/11 1/2 12/18 5/6 3/3
159 10/18 2/7 4/4 9/17 5/5 2/5

Total |[1,898/2,724| 569/839 | 521/722 [1,503/2,055| 660/814 | 294/361

* One person can do many activities
** Number of samples who would use bicycles / Total samples
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4.2 Trip Rate
The average trip rate for each trip purpose was estimated and shown in Table 17. People in
the area traveled from their residence for work/school about five times per week, for shopping

about 4 times per week and for recreation about 3 times per week.

Table 17. Average Trip Rate for each Trip Purpose

Trip Purpose Person Trip Rate
(Trips per week)
Work 5.63
School 4.82
Shopping 4.19
Recreation 2.98
Others 2.18

4.3 Trip Assignment

To travel to zone j, each sample in zone i1 was asked and drawn major paths of their activities
on a map. For a normal way of their traveling, most of people tried to access a main street that
is nearest to their residences at the beginning then traveling to the nearest attraction point
along the street. The typical patterns of traveling from zone i to each attraction to zone j could
be counted. The proportion of each traveling route pattern, TAjj, could be estimated and used
for allocation of potential bicycle users for each route. Trip assignment of potential bicycle
demand can be estimated as defined in Equation 1 and shown in Table 18. It was observed
that about one third of total number of trip, 222,300 trips per week, was the trip going outside
the study area. It seems to be high demands of public transport should be served. For the
travel demands inside the area, people liked to attract to ten major zones as shown in Table
19. An example of trip attraction to zone 077, shopping trip, was shown in Figure 1. From the
trip assignment in Table 18, a potential bicycle network could be constructed and shown in
Figure 2.

Tij = Pi X (Tl/ Sl) X TAij X Rj (1)

Where;
T;i : Estimated potential bicycle trip from zone 1 to zone j, trips per week
P; : Potential bicycle users in zone i, persons (in Table 15)
T; : Total number of activities made by potential bicycle samples in zone i (in Table
16)
Si : Potential bicycle samples, persons (in Table 16)
TA;j; : Trip allocation along a route from zone 1 to zone j, percent
R; : Average trip rate, trips per week (in Table 17)
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Table 18. Trip Assignment
(Unit: Trips per week)

Zone |To| 17 | ... 38 49 77 ... | Out* Total
From

17 0 0 2,657 | ... | 1,060 | ... 0 5,118
18 0 0 0 0 .. | 6,050 | 5,324
19 0 0 1,161 | ... | 293 | .. | 2,440 | 3,966
20 0 0 784 0 .. | 5,140 | 5,272
159 0 .. 0 0 0 ...| 485 5,008
Total 0 11,722 194,718| ... |22,387] ...1222,300{728,531

*Going outside the study area

Table 19. Attraction Zones

Zone number Attraction Place
038 School
049 Market
064 University
077 Department Store
104 School
115 Department Store
124 Market
125 Market
132 Stadium
146 Super Market

5. SUMMARY AND CONCLUSIONS

This study was the first attempt to estimate the potential demand of the bikeway network in
Bangkok. The highlight of the project that differentiates this project to other bikeways in
Bangkok is the continuation of the bikeway network. After a thorough study, we found high
potential demands in the area. It was confirmed that a highly efficient bikeway could be
worked out in the dense and unplanned area of Bangkok. Without a well-planned process and
design, the bikeways would not sufficiently be accessible for users.

While the mass transit networks seem to get more attention from governors, the supporting
links for people to access to the service is usually of a non-motorized network. And the
potential link to the mass transit is currently limited by cars. So the bikeway can be a very
highly potential alternative link for the people in the urban area which can expand the
serviced area for the mass transit system. Since the study shows that one third of the travelers,
222,300 trips per week, have destinations outside the area. These travelers have a high
possibility to access the public transport system by bicycle.
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Figure 1. An Example of Bicycle Network for Shopping Zone 077

The prototype processes for design a potential network for cycling was tested in this paper.
We hope that if this prototype network can be successfully implemented, which can lay down
a foundation for designers and planners in the future. The process can also be adopted to other
areas and extend to be used for a larger network.
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