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.\bout This Journal

rr ever longer list of global challcngcs such as global rvartttittg, cnvirottntctrtal dcgrurlltion.
:.lmate change, etc becomes the yardstick forthe relevance of the knowledge. Universities and

:cileges play a central role irr knowledge development, knowledge transfer and innovation. As

::1 attclrpt to perlorm this rolc the Yangon Institute ol- ilcononlics ll.esearch Journal Volume 2
:as come out under the guidance of the Minister, Ministry of Education in Myanmar. The

articles in this journal are written by the teaching staff of our l.Jniversity, Institute of
Economics. We fully appreciate their ef'forts to contribr"rte in this journal though gradually

lncreasing number of students enrolled in the Yangon Institute of Economics makes them to

devote most of their time on teaching.

Our guiding principle of publishing this journal is quality. We do welcome the papers fbr next

series ofthis research journal.
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ANalvsts ON INTERNATIoNAL Tnrnr OF MYANMAR (1998 - 2007)

Nu Nu Lwin'

Abstract

Since its participation in AFTA, Myanmar's trade volurnes have grown

rapidly while its trade patterns and directions have significantly changed. This

study attempted to analyze the trade patterns of Myanrnar based on the gravity

moael lOentifying the factors of Myanmar's bilateral trade flows with other

ASEAN countries and policy irnplications for promoting trade with them. The

results indicate that Myanmar's trades are mainly affected by partner

country's GDP, the difference between per capita CDPs of the two countries,

distan;e, common border, and presence in particular FTA. fhe trade relations

lvith East Asian countries nanlely China, Japan and Korea have yet to be

exploited to their full potential. These findings suggest that Myanrnar needs to

prornote its bilateral trade rvith countrles in close proxirnrtl'and having large

economic size anci high consumers'purchasing porver through accelerating its

trade liberalization efforts in FTAs in progress.

Kcywords: ASEAN, East Asia, FTA, Bilateral trade

1. Introduction

Myanmar became a full-fledged member of ASEAN in July 1997 and since then Myanmar

enieavored to integrate its economy to the region through several institutional and economic

reforms, As a result, Myanmar can be seen as the fastest-growing economy in the region and

have enjoyed a certain iegree of macroeconomic stability irr recent ycars. l-lowever. in lact.

Myanmar'is still included in the least developed countries characterized by primary sector-

baied transition economy with high povefiy rate, insufficient -infrastructure, and weak

institr_rtions, The economy is still tacing huge challenges in tackling poverty' reducing income

gap and narrowing development gap in the region'

I,deed, since its membership in ASEAN Free tracic Area (AII|A), trade volunres of Myanmar

have grown rapidly, At the same time, the pattern and direction of trades have significantly

chang"ed with tLe various reasons. To explore the detenminants of trade flou's in M;'anmar, this

stud/empiricall,v analyses the brlateral trade flows betw'een Myanmar and its trading partncrs

in a frameu,ork of the gravity model over the period tbr 1998 r.o 200'/ . J'he aims of this paper

ai"e to investigate the ieterminants of bilateral trade florv of Myanrr-iar. to examine rvhether

bilateral trade flows Myanmar ancl it trade partners are lorver or higher than rvhat is predicted

by the economic ,rodei, and to extract impiications f-or tracle policies o1'Myanrnar' 'l'hus, this

,irdf *oula assist in understanding trade patterns and formulating trade policies of Myanmar'

2, Overvierv of MYanmar EconomY

Since its accession to ASEAN, Myanmar has implemented specific measures and provisions

under the several agreements or aipeN including ASEAN Free trade Area (AFTA), ASEAN

Framework Agreement on Services (AFAS) una lasraN Investment Area) AIA, together

, 
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with the other member countries, in the areas of liberalization, facilitation and promotion of

trades, services and investment. Moreover, with the intention to promote trade and attract

greater FDI, Myanmar has also undertaken several institutional and economic reforms'

I)cs,itc tScsc cf'lirr.ts, as sllovvrr in'l'lblc I, Mylrrrllr is firr bchirttl thr-: otltcr ASIiAN tttentbcrs

in terms of per capita GDp and economic structure which hightight their development stage'

Altho,gh, Mya'ntar shows highcr CDI) growth rate than othcr countries in thc region' their per

capita GDl, are much lower tlian ASEAN or.rog. per capita GDI'] o1-US$5000' Moreover' its

economic structure are quite different from the original members countries, with the

agriculture sector accounting for more than 40 percent while representing only 11 percent of

the GDp in ASEAN on ur.iug.. Although Myanmar has rapidly increased its participation in

rcgional trade since its accessiorl in AFTA, its frade openness ratios is 
'e11' 

lorv even comparittg

with othcr ttcw mcnrbers ol'ASI':AN'

Table - I

Socio-e conomic Inclicators of ASEAN Countries (2008)

Source: World Deve lopment Indica tor Database, World Bank; Asian DeveloPment Outlook

2OOg,ADB; and ASEAN Secretariat

Despite these effbrts, as sltowtl in Tabie 1, Myanmar is far bellind the other A$EAN members

in tcrms of per capita GDP a,d econonlic stitrct,re which highlight their development stage'

Although, Myon,rn, shows higher GDP growth rate than other countries in thc region' the ir per

capita GDP are much lower than ASEAN average per capita GDP ol US$5000' Moreover' its

economic structure are qLrite diflcrent fionr the original members cottntries' rvith the

agriculture sector accounting for more than 40 percent while representing onl1' 1 1 percent of

Country

GDP
Growth

Rate

Per
capita
GDP

GI)l' Structurc (2007)
('h of GDP)

'l'nrdc Opcnncss
('h of GDP)

<r,//o
US$
I'PP

Agriculturc Inrlustry Services lixports Imports

Brunei 0.4 50,235 0.7 71 ,0 28.3 61,9 22,0

Cambodia 6.0 i 7 94 31 .9 26,8 41.3 J6.J 40.4

Indonesia 6.1 3,7 05 13.8 46.7 39.4 26.8 25.3

Lao, PDR 8,4 ) )i'7 41 .8 32.2 26.0 l 5.6 34, I

Malaysia 4,6 13,192 r0.2 ,t1 1 42.0 Ir7,3 (;4. tl

Myantnar 4.5 1,083 43,7 19.8 36.5 24.4

Philippincs 3.6 3,421 i4.i 31.1 54.2 29.4 34.0

Singapore 1 1 50,347 0.1 31.1 68.8 131.i 125.3

Thailand 2.6 7,890 1 1,4 43.9 44,1 63.9 64,9

Vietnam 6.3 ? 595 20.3 41.6 38.1 68.1 87.7

ASEAN 4.4 5,007 11.0 43.0 46.0 58.3 55.2

14.0
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the GDp in ASEAN on a\/erage. Although Myanmar has rapidly increased its participation in

regional trade since its accession in AFTA, its trade openness ratios is very low cven conlparing

rvith other new mentbcrs ol'ASL',AN,

3. Str.rrclur.e rrrrtl I)e rlirrnlllncc ol'M1'tttttttttt''s Itlle rtttttittltttl 'f rtttlc

Myanmar has become a rnuch more open economy over the past decades, a process spurred by

the trade liberalizatiop that occurred gradually since early 1990s. As a result, its trade values

grew at an average annual growth rate of roughly 16 percent during the period of 1998-2007.

il1yo,.,,.,ro1. cxperic-noccl rapicl incrcascs in cxports and irnports voluntcs about tltrce titttcs during

one decade. However, the trade to GDP ratio was around 40 percent in 2008, Myanmar has

cxpcriettcccl corttittual trudc clclrcits tltrouglttlut thc sttrdy pcriocl'

Table - 2

Top-Ten Trade Partners of Myanmar (1998-2007)
l.JS$ Million & I)crccnt ol"l'otal

Exports
1998 2A01

Import
1998 2007

Myanmar

3

I

2

J

4

5

6

7

8

9

10

Thnilancl

India
China
Japan

Malaysia
Germany
I(orcir
I-long Kong

victnilltl
[Jriited Z.J 1.2

China
'I'hailand

Singapore

Korea

Indonesia

Maiaysia
.lapart

India
Italy

Gennany

9,0

t4.9
4.9

7.1

4.6

4.0
l.l
3.6

0.1

44.3

t4,5
7.1

5.7

2.1

/.)
1.5

1.5

1.4

24.9

r 8.5

21.3

6.9

1.8

13.7

tt,7

1.6

0,9

2.4

42.9

2358.47

-\-t,I
19.I

15,5

5.8

5.2
d)

3.5

).+
1.9

1.1

Intra-ASEAN Intra-ASEAN

Total Ex orts 1138.60 4753.74 Total Im o rts

Source: Direction of trade Statistics (DOTS)

Myanllar tracles have grown at an avcrage annull ratc of'l3 percent ovcr the last dccade to

renclroverUS$l0billion utZ00l,'l'hemajorexportdestinationsare'l'hailand, lndiaandChina

wScrcas its iprport sourccs arc China, Thailand and Singaporc, irt ordcr. In 2007, Tliailand took

44 percent of exports, mainly natural gas, and 19 percent of imports while China held 7 percent

of Lxports and 20 percent of imporls, Since early 2000, Myanmar export has been mainly

dominated by natural gas, whicir accounted for 40 percent of totai exports in 2007 mainly

clr*rrrrclr:tl tu'l'huilund,-Woorl, wovcn nl)l)urcl rurcl vcgctrtitles itt'c ttls0 toll cxlltlrt ctlttttttotlitics,

with 19 percent, 12 percent and 11 percent, respectively, of total exports in2007 ' Major import

itcnrs arc prachilcry, rrincral firel,ilil, clcctrical niacltittcry and vclticlcs, altogcthcr taking 40

percent of totirl imports in 2007. Since imposition of trade sanction by the United States and

Lurop.on countriei Myanmar trade mainly concentrates on its neighboring countries and,

1 5.5 50.7 44.6

ss20.09
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hence, the share of intra-ASEAN in Myanmar's trade takes around 50 percent in both exports

and intports.

Table - 3

Shares ofToP-Ten Tracle Commodities of Myanmar (1998-200 1)

Percent of Total

HS CommoditY
Exports

1998 2007
HS CommoditY

Import
1998 2007

yanmarM
27

44

62
1

J

71

6l
64

t2
40

0.1

17.8

18.7

6.1

15.2

4.6

19.9

1.0

3.1

0,9

39.4

18.6

12,4

I 1.0

5.1

2,1

1.9

1.2

1.2

Ll
94.0

100

84

27

85

87

IJ

15

72

39

30

55

tl.3
6.9

10.2

J,+

6,7

6.8

2,6

J,J
1.5

2.5

60.2

100

11.2

10.1

6.8

62
5.8

5.3

5.1

/+. J

2.8

2.2

66.4
i00

I

2

J

4

5

6

1

8

9

10

Mincral Fuel, Oil Ltc

Wood
Woven ApParel

Vegetables
Fish And Seafood

Precious Stones,

Knit Apparcl
Footwear
Misc Grain, Scccl' I;ruit

Rubber

Total rts

Machincry
Mineral Fuel, Oil Etc

Electrical Machinerl
Vehicles, Not Railu'aY

Iron/Steel Products

Fats And Oils
Iron Artd Stccl

Plastic
Pharmaccutical

Manmade Sta lc

Top-10
Total Im rts

87.3

100

Source:
Note:

Global Trade Atlas
Al1 shares are derived fronl partner countries trade data

1t lact, relative Iy low rccords o1'econotnic perlormance of Myanmar reflect.its strLrggles in a

number of challenging domestic ancl i.teinational problems' Moreover, t5e stagnatiort of

economy has been highly deepened by the investment restrictions and trade sanctions imposed

bv Western countries.

4. Empirical Analysis by using Gravity Model

4.1 Literature Revierv

Followirrg tlrc Newton,s law of gravity, gravity model of international trade estinrates the

bilateral trades as a function of attiaction fu*.torr-such as economic mass and resistance f-actors

such as distance or various obstacles to trade. Specifical1y, trade volume betrveen tu'o countries

should increase with their GDps, since ricl-i countries should trade more than poor ones and

decrease ,vith geograpf.i.rf dir,un.. because proximity recluces transportation and inlbrrnatio'

costs. Moreover, population (or per caprta incon-re) a'd land area ale frequentlf included in the

rr-roclel as proxies fb, ..o,]onlic size' This standarci model is commonly extended to include

other fiictors generally llerceiVed to al'f'e ct biiateral trade relationships'

Thegravitymodelwastlrstappliedtotheinternationaltradefieldbl,Tinbergen(1962)and
Linneman (1g66) as an econon.ietric analysis of bilateral trade flows based on gravity-type

equatiols to provide empirical evidence' Since then, many researchers applied variants of the

gravity equation as an empiricar benchmark for the birateral trade volume. It is generally

accepted trrat a nu*bl,. of tiade mocrers are responsible for the empiricar success of the gravity

Top-10
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equation, While the Heckscher-Ohlin (H-O) theory would account for the success of the
gravity equation in explaining bilateral trade flows among countries with large factor
proportion dill'erences and high shares of inter-industry tradc, thc Dill'ercrttiated I)roduct Modcl
would serve well in explaining the bilateral trade flows among countries with high shares of
intra-industry trade. Frankel (1997) fonnulated a more complex and advanced form of gravity
equation by including geographical factors, such as distance, landlockedness and population as

determinants of bilateral trade flows, and regional trading blocs in order to estimate the impact
of regional integration on bilateral trade flows,

Hassan (2001) applied the gravity model to analyze trade creation and trade diversion etf'ect of
South Asian Association for Regional Cooperation (SAARC) and examine r.r'hether intra-

SAAI{C tradc is lowcr or highcr than rvltut is prcdictcd by thc tttodcl Soltrt (2005) usctl tltc
gravity model to identrfy the r,rnderlying trade model of Korea's bilateral trade flows. He used

such determinants of trade as GDP, distance, and trade conformity index and dummy variables

for (Asia-Pacific Economic Cooperation) APEC. Empirical results proved that gravity model is
very effective in explaining Korea's bilateral trade flows. By comparing actual trade volume
with predicted trade by the model, he also pointed out that there is significant un-exhausted

trade potential from which Korea can enjoy a large trade expansion by forming a FTA with
respective countries,

Bussidre and Schnatz (2006) practiced the gravity model to examine whether China's share in
international trade is consistent with fundamentals of the model such as economic size,

distance. They also included dummy variables for common language, common border, being

same territory in the past and participation in a free trade area (FTA) on sample of 61 countries

for the period of 1980-2003. Huot and Kakinaka (2007) analyzed Cambodia's bilateral trade

flows through investigating the impact of trade structure in a framework of the gravity
equation. They regressed the bilateral trade with the product of GDPs, the product of per capita

GDPs, distance, exchange rate volatility, trade conformity index and dummy variables for
ASEAN. The result showed that all explanatory variables have significant impact on

Cambodia's trade flows, which are notably dependent on inter-industry trade that comes from

factor endowment difference rather than intra-indr.rstry trade from nronopolistic competition.

4.2 Methodology and Data

Since the theoretical foundation of gravity model had been establish in 1960s, most of the

empirical studies have confirmed that the gravity equation remains at the center of appiied

researches on intemational trade of the day. However there is a iittle work that has been done

on examining whether the gravity equation fits to the trade flows of new members of the

ASEAN. This papcr attentpts to tcst to what cxtcnt thc gravity tnodcl is applicablc to cxplain

the trade flows of Myanmar and to extract implications for its trade policies. The empirical

arralysis is conducted by using bilateral trade data with 21 trading partners of Myanmar, over

the period 1}om l998 to 20U1 .

The gravity equation that this paper seeks to estimate foliows closely the standard gravity

model developed by Frankel (1997), in which emphasis is given to the role of geopolitical

factors such as distance, adjacency and regional trading blocs. In this study, the model uses

five basic variables; GDP, gap in per capita income between each pair of trade partners,

5
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distance, adjacency, ancl IrrA. Morco'er. to adcrress the pcc,riaritt'of its tracle patterns' this

paper adcis two lrorc Variabics, gcncralizcti s1'stcrll o1'prclcrcrlcc (cSl'}) ancl dutnltty Variables

fbr trade sanction as the United itrt., inrposed the trade sanctions on Myanmar since 2003'

,i

The empirical gravity equation takes the form:

LnTil=ct* F&nlYil+$2LnlYiJ + P; LnlGAPi)+paLn D'i+Fs FTA1* *PuGSPil +Pz

ADJiI + P1SANCY ti1

where I, is the bilateral trade flow (exports + imports) betrveen Myanmar (i) and its trading

partner O. Since nationai prodLlcts arl valued at current exchange rates' the influence of

exchange fluctuation can disiort the underlying trade pattern. Drysdale (2005) recommended to

use the purchasing power parity (PPP) ,aiuatlons olnational product in order to estimate the

relative size of .cono,,i.r.'Thus, )'i and )', stand for GDPs of country iand partner j based on

ppP, which are considered as an approximation for economic sizes of respective countries' in

terms of both production capacity and mu.k.t size. GAP,, is the absolute value of difference in

per capita GDP (PPP) of countiy (i) and partner 6;. *'nich is used as a proxy for level of

clevelopment Stage gap of each pair of countries to determine the trade pattern between

Myanmar and its truiirig pa(ners. D,7 is the distance variabre, measured in terms of great circle

distances between the capitals olcountry iand partne.r 1. li'l'.4,,is a dummy variable assuming

the value,,1" if .ornny iand partner j have a free trade agreement and "0" otherwise' GSP' is

also a dummy variable which takes on a value of "1" ilparlner country j grants preferential

tariff treatment to ft4yun,ru1. and a value of "0" otherwise' ADJ, is a-lymyV variable with the

varue,,1,,if country iand partner j share a common land border and "0" otherwise. Finally, one

important dummy ,u.iubi., SANC, is added in the model to examine the impact of trade

sanctions on bilateral trade flows of Myanmar, which is "1" rf partner countrY imposes trade

sanction on Myanmar atrd "0" othertvise, and ea is the erlor term ln the equation' all variables

are in natural logarithnl except lbr dumrlly variables'

Since countries seem to export more or import more as their size and purchasing power

increase, bilateral trade volr,rme is expected to rise when the GDPs of respective countries

increase. This implies that our estimated coefficients, Br and B2' are predicted to be positive'

Bergstrand (i989) and Frankei (1997) among others suggest the gravitl'equation should

i,cludc botir inco're a.d per capita inco.re. I'rris study iricorporates GAI) irtto our gravity

rlOdel in order to identity the trade pattelTl of respective countries since the GAP reflects some

of the differences in location aclr,antages ancr factor endownrents benvecn cxporting a.d

i,rporting countries, 'fhe coefit"i.nt o"f GAP' Bj would be positive when trade volume

increases with higher gap in per capita in.on.'t which implies that the country trade more with

more develop.a .ou,.,irifr. On the- otherl ha.d, the coefhcient becon'ies negative rvhen trade

volume increase with falling income gup, *f itf implies that the country has strong trade

relationship with the coLlntry at srmilar development stage'

Furthermore, the distance between Myanmar and its trading partner .i' D'i' reflects trade baniers

such as transporlation cost, delivery tirne, ancl market access barriers' etc' Most o1'previous

literature interpretedthe coefficient of distance variable as the elasticity of trade with respect to

an absolute level of g.og.uphi.a1 distance' Since a larger trade resistance factor is likely to

lessen bilateral trade iolime, in this study, the coefficient B, is anticipated to be negative' To

exam)ne the extent to which a regional trade arangement is important in determining

M;";;r'; bilateral t*d. flo*r, u du-.y variable, t'rl'r' is included in the mode/' rhis

1

ti
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provides a means of determining how much trade within each FTA is due to tactors common to

tradethroughouttheworldandhow.nu"h,..nuinstobeexplainedbytheeffectsofFTA.Since
eachcoLlntt.y,sbilateraltraclevolut-nesareexpecteclttlcxparrdthror'rghllTAnlcnrbcrship,tlrc
,ig,-t of thc coel'llcicrrt p5 is cxpcctccl to bc positive'

in adclirion. since the pref'erential tariff privilege grantecl b1 partner eoutltrics can clirecti-v

stimulate the cxports,olurnc o1'respecti'e co,ntr:y ni,i o1.o encoLlrage impofis from them ri'ith

the lesser extent, Gsr,; ma1,ha''e a positive impact on birateral tracle'or,mes. As the existence

ofacommonborderusuallyfacilitatestrade.thecoefficientofadjacency,Dr,issupposedtobe
positive. Mo,.o,,.,, tt-,. tl.ua. sanction i*po'.d by the.United States has atl impact on its

direction or,traclc nti.,lzoo:, the cocflrcient of trade sanction,,sll,v(.'r, is Iikcly to be negative'

ln this study, ordinary least-squares-!9LS) linear regre.ssion is co.ductecl by using Statistical

package for the So.iuf Sciencls (SPSS version-171.11though SPSS is given the tremendous

popularity throughout the social science community. it provides no lllcans lbr corrccting ol'S

standard error estimoi., ro' t5e possible effects of heteroscedasticity to the user' In this paper'

theretbre, the heteroscedasticiiy-consistent stancrarcr crror estirnatcs oI oLS rcgrcssi'rr

(l-lcREG) i, .ora.,.t.a uy uring the SPSS macro formulated by Hayes (2003)' The macro is

impremented based on the rrcthocrs described i'MacKi,non anci whitc (1995) fbr computing a

heterclscecrasticity_coiisistcnt.orarian.. matrix (HCCM) ancr rrutcr.sccclasticity'c.,sistcrrt

standard .rro, .rii,rates in oLS regression (i-lcltirci).

'fop twenty-seven trade partners-of M1'anmar are selected fbr analysis u'hicli covers more than

g0 percent of its total tiade volume. Nominal trade flows are from the Direction of Trade

Statistics, DOTS (May 200g) from International Monetary Fund (rMF) for the period from

lggg to 2007:these data are dellateJ uy rr.s. cDP dellator to gencriitc rcal trade flows'

Missirrg tracle {,lows are exclucled a.c1 In(1i't,,; i. used to cleal rvith zcro tracle values rn logs'

GDP, per capita GDP and u.s GDP cleflator conle from IMF',s World Economic otrtlook

Database (2009) *d tl-,.n GDp a.d per capita GDp are defrated b.v t1.S. GDp deflaror. l-he

distance is measured in kilometers as the direct Iine distance between the capital cities o1'the

twocountriesrvhicllistakenfromGEoBYTES.GsPstatusesarecollectedfromHarrdbooks
on thc (iSI']Scltclt-t., niLlnitc(l Nalions Conlcretlcc otr Tradc atlcl Devclopnlent (IINCTAD)'

4,3 EmPirical Results

4.3.1 OLS Regrcssion Results

The poored cross_sectional oLS regression results for the period of 1999-2007 are presented in

Table4'Itisob,.,*dthattheoverallperformanceofthemodelseemstobegoodrvithhigh
Rz varLres or.about g0 percent and alnrost all estirnates of the coefficients are highly significant

witli cx,cctccl sig,s, incricating trrat rhc gravity moclcrs arc 1itti.g and effrcicrt in explaining

bilateral trade llorvs o1' Myatltuar

The por.ver o1' the model to explaip the variation in bilateral trade flows of Myanmar is

considered ro be strong as the ualue of the R2 is roughly 0.80 and the value of F-test' the
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B

overall significance of the model, come ollt highly significant at 1 percent level' Almost all

explanatory uariaut.s'srro* .*p..i"d sign in coJffi.i.nts and highly significant at the I percent

Iever whereas Adjacency is signifi.un, ui^s'p"rcent lever. The coefficient of GDpi and GSP are

inrig"ift *t whiie former shows unexpected sign'

The estimated coefficient of GDPj is around 1'156' suggestirrg that the increase in parttrer

country,s GDp by t";;;;;r;poir, *,r;r" up ur*ott 1-2 fercent point of bilateral trade volume

which is consisten, *,|ri-, ir",. uuri. hypothesis ortr,. gravity model that trade volumes will increase

with an increase i"'.."*.ic size "ii;;J; fo,'ir.rr.-Thc urcxpccrccl ,cgative sign in t'c

coefficient of GDpi suggests that Myanmu.,, bDp is inversely related with .its bilaterar trade

volume with trading pafiners even though ii i, *rignificarrt' The coefficient of GAP variable is

righly significant wittr o.oo+. As pcr.opi,o cDp orMy,,,",n',u,. is fixcir, thc g'catcr the cAP *1c*r.s

the higher the per capita GDP of partr", .oun,'v' The positive and significant coefficient of GAP

indicates that Myanmar's trade flows are dlpendent on its trading paltnels'income level'

However,thecoefficientofGAPismuchlowerthanthatofGDP.i.Itcanbeconclr-rdedthat
Myanmar,s ,rua. pu,,..ns would o" ^r*+.L, l,r l"lingpartner's 

overirll econom,v size rather

than their eonsumers' pr-rrchasing power'-Moieover' it can. be envisaged that N{;'anmar expofl

items are quantity_based sta,dardizecl prodr,rcts that are sensiti'e to the overalr market size rather

than quality-based t-,ign ,utu.-added ptoa"tt that are sensitive to the trading pafiner's income

level

i

rl
Flighly significant negative coefficient "f 1l::11t:,:1:t:.olt 

(t'187) indicate' that when the

distance between Myanmar and its trading partner is increased by 1 percent point, the bilateral

trade between thern falls by about r a'p?i..rt point, holding other variables constant' FTA

variable is highry ,iilii;.;i *itt., positirie coefficient of 0.960, which implies that if Mvanmar

and its trading partner belong to any 'pttiftt 
FTA' their bilateral trade flows will be more than

2.6tinres[exp(0.960)=2,6l2laslargeasthosewithanon.member'Theestimatedcoefficient
of GSP is 0,084 wtrici,n"u* tt',ut tvtyun,,ar's biiateral trade flows with the countries which

offerGsPprivilegeisl.ltinres[exp1o'os+;=t0891-*muchaStwootherwisesimilar
countries. Ttre coeificient on uaio.en.'y'is about 9,,0g1-ynt.h 

suggests that two countries

sharing a common ;;;., trade roughrv"l tir*t t:-o!9 911= 
1 98tll as high as tltosc witlt ttott-

border. combining with high significant of distance variable, it can be conjectured that the

Myanmar's tracles mainly. concentrate on it' neigliboring countries' 'fhe sanction variable is

statistically significant with negat,ue.toellrcieniof -3'i8' which stipulates that ivlyanmar's

bilaterar trade flows with the coLrntries which imposed trade sanction on it is roughly 0.02

times [exp(-3'738)=0'0 24) as low as tu'o otherwise similar countries'

overall, the stanciardized regression coefhcient (B-coefficient) of clistance has the largest value

among explanatoryl.ri.UL*, explainiig iO pt"tnt of the ,,oiiity to predict the variability of'

Myanmar,s bilateral trade florvs-*r,.n'fi]. uuriun.. explained by other variables is controlled

for. The next most imporlant variablesi'-puttnt"ount'y'' GDP' taking 28 percent' followed

by GAp with 1s p.r..nt. p-coefficienr or irra and trade sanction are 9 percent and 8 percent'

respectively, ina,#ng- lirr., .rnt'iuuiion to variability of bilateral trade flows between

Myanmar and its funn-.rr. The relative influe,ce of Myanmar's GDP sand GSP seems to be

ofrnor, 0 each as iiproved to be an insignificant factor'
ti
t,

T
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Table - 4

sion Result of Gravi uation of M anm:lr

Note: l,Heteroskedasticity-consistents tandard elrors (White) are in

parentheses.

2. *** and ** and + mean significant al loh,5ok and 10% level' respectively

3. All variables except dummy variables are in natural logs.

4.3.2 Comparison of Actual Trade rvith Trade Potential

The gravity model is supposed to provide a long-term equilibriurn view of trade flows. The

difference betwecn actuzil'tradc florv anci its long-terrn eqLrilibriunt valtte can be regarded as

unexhausted trade potential. Baldr,'irr (1994), Nilsson (2000) and Sohn (2005) suggested that

the ratio of porcntial traclc to actr.ral trade as a nrcasLrre of the clegree of trade integration.

Inclecd, thc gravity nroclel prcrliction can be diflcred fl'orn actual traclc volttnle dttc to various

reasors. 'fhe most obvious reason is exclusion of immeasurable variables in gravity estintation

like domestic policies including competition and antitrust rules, colporate governance, product

9

Myanmar

Stnndnrtlizcd.
Coefficient (B))OLS Coefficient (B)

Ilxlllanltory Vrr rinbles

5.757*t(+
(1,310)Constant

-.034-.1 85

(, 171)GDP of CountrY i

7301.156***
(,05 3)GDP of Partner j

.464664*'(*
( 0e0)GAP

-,801
-1.J87***

(.0e6)Distance

211
.960'lr'< 

* *

1.133)
F]'A

022.084
(.1 1 7)GSP

12968"7t'*
(.269)Adjacency

-.241-3.738*')r'<+
/ 111\Trade Sanction of U.S

210No. of observation

R2

788Adjusted R2

142,240'F*>xF-statistics

795
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il

ili

standards, worker safety, regulation and supervision of flnancial institutions, enviromrental

protection, tax codes ani other national issues. In this paper, the imporlant viabie that left out

in the gravity equation is trade barriers wliich encompass 
'arious 

lorms such as tariffb' non-

tariff barriers, and other trade restrictions due to the unavailability of data, thus' the unrealized

trade potential can be seen as the result of trade barriers'' The comparison between actual and

foteniiat trade volume of Myanmar in 2007 is presented in l'able 5, in u'hich the potential

trade is predicted by using gravity equation'

Among top-ten trading parlners of Myanmar, the actual trade volumes of manl' Asian countnes

such as Thaila,d, China, India, .lapan, ancl Korca arc lowcr thtut trttclc potclltials prcdictcd by

the model. Among ASEAN, Singapore, Malaysia, Indonesia and Vietnam record high trade

volume with more than 100'perc."eni. There arl several reasons for signifrcantly high ratio at

Silgapore. Main reasons are the import-expofi transactions of the branch offices located in

Singapore, which are set up by the many Myanmar business firms to facilitate their trades and

the convenience of bank'transactions between Singapore banks and stated-own Myanmar

Foreign Exchanged Bank (MFTB) and Myanmar Industrial and commercial Bank (MICB).

Another reason is Myanmai's reliance on logistic services of Singapore' As there are very few

cargo ships and coniainer services in Myanrnar, most expofters and importers normally use

Singapore's Iogistic services'

Although Thailand and china are two largest trade partners as rvell as sharing the same border

with Myanmar, the trade with these two"partners has ye-t to be exploited to the full potential

predicted by the g*rity model. The low ratios of Thailand and China also suggest the

existence of some trade [aniers and the extent of unrecorded informal trades and smuggling in

the border area. And the bilateral trade 
'olumes 

with India. u,hich is the second rargest export

destination of Myanmar, also left far behind the potentiars estimated b1'' the model' indicating

ti.re latent trade potential. Even thoLrgh the united States and European Utliorl have irnposed the

investment restrictions ancl trade sanctior-rs on Myanmar. theit.actr:al trade Yolunle are

generally higher than the potential predicted by the model as an indication o1' reaching full

trade potential. on the other hand, the actual trade volumes u'ith aii East Asia countries: china'

Japan ancl Korea are lower almost by 20 percent than their potentials pro.iected by the model'

highlighting an urgent need to further liberalize the trade with them in order to realtze the lull

potential.

overall, Myanmar has already reached the trade potential with almost all ASEAN countries

except for Thailana, tutyon*or's tracle volltmes 
"vith 

the United States and most European

countries are larger than the forecasted trade volumes of the gravity cquation higirlightirlg it

well-integration with these economies. on the other hand, the trade relations with East Asian

countries, namely China, Japan and Korea, have yet to reach their full potential albeit

ASEAN+I FTAs have being irnplemented. Since it is an indicator for the existence of

substa.tial trade barricrs betwcctt tradc partners, Myannlar slrould ctldcavor to prontotc

bilateral tra<le through eLimination of trade barriers, thus Myanmar can enjoy large benefits

fronr unexhausted trade potential'

The exchange rate volatility is also excluded due to the reason that any exchange rate volatility affects all trading

partners equally as US dollar is the invoicing currency of most trades in Myanmar' Moreover' common language and

hlstoricaltiesarealsoomittedastheyareirrelevantforMyanmar,
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tlS$ lvlillion, Perccnt

Table * 5

Actual and Predicted Trade Flows (2007)

Actual
Trade

Predic
ted

Trade

Actual
as oh

Predicte
d

1 Thailand 2637,0 3491.7 76%

2 China 1834.5 2215.8 83%

3 Singapore 7 60,7 297,0 256%

4 India 730.9 7 69,9 95%

5 Japan 3 iJ6.6 493.6 t8%

6 Korea 410.7 80%

7 Malaysia 299.0 263.0 114%

8 Indonesia 263.9 95. 1 278%

9 Germany t40.6 111.2 126%

10 Italy 125.4 5 8.4 215%

l1 I-iong 106.0 I15 3 92%

12 Vietttatl 77.2 12.4 t07%

13 UK 53.4 69.6 77%

t4 France 50.9 64.4 79%

5. Findings and Policy Recommendations

Generally, Myanmar posSeSSeS rich factor endowments and low cost advantage' However' at

the present, tlie low level of industrialization ancl, hence' insufficient diversification of

prodgction basc crentcs nraiply clcpcllclcttcc ol its cxports on vcry lcw comntodity groups

,roinry dominated by natural gas. And then, wood products share almost l4 percettt in cxports

of Myanmar. Aside irrn-, *ood products, garrnents ind footwears are important export items in

exports. Even though garrnent indtrstry L classified as a manufacturing sect{rr, it is greatly

labor-intensive and low technology involvement, accordingly, limited oppoftunity for

technology transf'er a6d indr-rstrial development' These figures highlight the high dependence

on naturar ferctor endowments and lorv lever of indust.arization in its economy. Regarding the

clirectio' ol tracrcs, the tracic sa.ctir-rr-r of the United States ancl economic restriction of

European countries are apparent reasons for concentration of its trades on Asia countries'

The empirical results of the analysis highlight the fact that major deternrinants of trade florvs

between Myanmar and its trading partners ui. purtn., country's GDP, GAP' distance' F'fA and

adjacency. It implies that its traJe volum., gro* up with an increase in economic size of trade

partners and larger dilferences in per capitalncorn. b.t*..n them' Myanmar's trade pattern is

more affected by its trade partner's overall economy size than their consumers'purchasing

power. In fact, Cap ,.p*sents the different ievel of income with different production and

consumption pattern, .iring GAP lead to increase in inter-industry trade rather than intra-

industry trade. Mor.or.r, ieographical distance is an imporlant resisttince factor for bilateral

trade florvs. At the same time. FTA has a significant impact on increasing biraterar trade flo*'s

152%

Actual
as o/"

Predict
ed

+./..)

Actual
Trade

27.8

Predic
ted

Trade

15 ustralia

119%'31 .837.816

159%17.527.8Bangladesh17

6280h3.824.218 lJkraine

112%19.122.2Netherlandsl9
t32%9.720 Belgium
147%8.2 5.62t Denmark
101%1.87.9USA22

31%20,37.423 Canada

i 0,7 43%4.6Sweden.AL.+

30%'9.i2.825 Switzcrlancl

l0'l|,t3.l26 l)olartd
a10/
L I /t)4.4t.l2l Ireland

Spain

12.8

t.l
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between Myanmar and its partners, Since the trade sanction also has large impact on Myanmar

trades, it can be envisioncci tliat inrproving political process itt Myatttttar will lcad to ittcrcasc

in its international trades.

Myanmar has already reached the trade potential with almost all ASEAN countries except for

Thailand, Although Thailand and china are sharing the border with Myanmar, their trade

volumes are far Ueirina the trade potential predicted by the model. Large extent of unrecorded

infonnai trades and smuggling intorder is likely to be one of the reasons for lorvering the ratio

ol actual tradc to trade potential. On the other hand, high trade ratio ol'singapore indicates its

entrep6t position in a'SEaX and a hub of the financial and business services. The trade

volumes with the United States and r-nost European countries are higher than the fbrecasted

traclc volgrlcs, rcflccting its rvcll-intcgration with thcsr: ecottonrics, IIorvt've l. tltc trittle

relations with East Asian countries mainly China, Japan and Korea have 1"et to be exploited to

their full potential even though ASEAN+1 FTAs have being implemented'

The outcomes of t5e stgcly highlight the need for a set of development and relom policies for

Myanmar. Givep rich natural endowmcnts ancl the importancc of'restlttrce-based sectors, in the

shtrt-term, industrialization process in Myanmar should focus on the value-added natural

resource-based products and labor-intensive manufactured goods for exports with the purpose

of conserving capital and providing as much employment as possible. However, since natural

resources-baied sector has a limitecl opporlunity for intra-industry trade whereas technology-

irrtensive structures offer better prospects to realize economic benefits associated with intra-

industry integration, Myanmar should move upward in the development ladder by shifting

from piimary sector to iecondary sector in the long-term. For this purpose, Myanmar need to

speed up foreign trade liberalization, financial sector reforms, improvement in investment

,.igin,,e, privatization of state-owned economic enterprises and private sector development

especially the promotion of small and medium enterprises, infrastructure development, and

intensification of domestic savings rnobilization'

I-laving Iargc cxtcnt of infornral traclcs ancl sntuggling in bordcr arcas, Myannlar nceds to take

possible -iurur., to fomalize these trade activities, thereby, the govemment can enjoy the

tustom duty to improve its revenues at least in the short-term before full realization of

i'rpleme.ting FTAs while consumers benefits from widcr varieties of safety products at a

lo*e, price. 
-At 

the same time, there is an urgent need to promote bilateral trades between

Myanmar and East Asian trade partners through elimination of trade barriers in order to enjoy

large bcnefits l.onr Lrrrcxhaustecl tracle potcntial. For this pllrpose, Myanmar needs to accelerate

tt.,""pu.. of trade liberalization by speeding up the elin.iination of tarif f and non-tariff barriers

and simplificatiop of trade facilitating procedures under the context oIASEAN+1 FTAs'

6. Concluding Ilcrnarks

Recognizing the importance of international trade for Myanmar, this study attempted to

analy"re the- trade putt.r,r, of Myanmar based the gravity mode. This paper also seeks to

iaeniify the determining l'actors of cach country's bilateral trade flows and policy implications

for promoting bilateral trade of Myanmar.

iI

ilt

li

it
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.\ccording to the results ol'this study, it can be conjecturecl that Myannlar needs to promote

their bilaterai trade with countries in close froximity."and having Iarge ecotlotrlic size and high

consumers,purchasingpowerthroughacceleratrngtheirtradeliberalizationeffortsinFTAsin
progress with those countries. Moreove r, since thJ trade sanction has large impact on its trade

i1ows, improving political proccss is cxpectccl to incrcasc its trade volrtme s ancl ultimately lead

to development of the whole econonly'

This paper has atternptecl to iclenlily ernpirically the underlf ing trade patterns and to provide

applicablc traclc policy irrlplicati.,,.,,. ,'u,,.1c, thc ll.arrlcrvork tl{. llirsic gravitl, tnoclel rvitltottt

analyzing ttre co'rcsll,lndirrg trrcor,cticar Lrasis.'frrc crrrpiricirr oLrrco.rcs rrright dif'rc'rl'such

onrittcc,l explanatory variablls as tariffs, NTBs, ancJ other tracle restrictions are included i' the

model or if bilateral trade volumes or. alrogg,'egatecl into comnlodity levc[' Although this

study used total trade volumes (sum of .*piir lnd imports) as a dependent variable' the

scparirtccl a,*ryses ir,:.rpnn, a'riinrports migtrt arso havc rnorc spccilic inrplications Ibr lritclc

policy of respective countries. Nonethelesf, this study is believed to have significant

implications fbr promoting bilateral tracies of Myanmar and more detailed researclles on this

i;ii;;t. expectecl to co.tinuc in the ne.r f'utr'rre'
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DETECTION OF OUTLIERS IN WHEAT PRODUCTION OF
MYANMAR (19s0-2006)

Mya Thandarr

Abstract

outliers are comntonplace in statistical data analysis. Noting that the

eflects ofoutliers in a tinre series could be serious, the presence ofthe outliers

has significant influence on the analysis of the series. Direct use of

conventional statistical time series analysis may occasiorlally ignore the lact

that the observed time series no longer covers the time period .vvith the same

condition. Consequently, it leads to use of the inadequate model and to the

biasccl cstirlatcs ol' the pararnetcrs in tintc se rics analysis. 'f ltcrclotc. tltc i

considcration 6l'outlicrs in a tirne sorics is a crucial aspcct cll tirtre scries

analysis. Tlris study revicws outliers in a titne series, including definitions and

types of outliers, ARIMA mo<Jels fbr time series with outliers, as well as

tlfetihood ratio test fbr detection of outliers in a time series. In addition, the

detection and identification of outliers in wheat production series of'Myantrar

is also empirrcally investigated as an illustration in this study

Key rvards: outlier, AI(lMA nlodels, likelihood ratio test'

i. Introduction
A time series is an ordered sequence of observations on a variable of interest collected usually

in time, particularly in terms of some equally spaced time intervais. Time series exist in several

fields such as ag;iculture, business, economics, engineering, geophysics, medical studies,

meteorology, natural sciences and social sciences. An important feature of a time series is that,

typically, adjacent observations are dependent or correlated. Because of dependence structure,

siatisticai prtcedure and techniques that rely on independence assumptions are not applicable'

and differtnt statistical techniques are needed for a time series analysis at the prescnce ol'

outliers.

Economic time series are sometimes more or less significantly influenced by certain extenlal

and special events or circumstances such as political or economic policy changes, strikes.

outbreaks of war, monetary crises, implementation of a new rule and regulation, advertising

promotions, ancl similar events. These events are referred to as interlention events and they

usually bring or-rtliers into the time series data'

Time series data with outlying observations needs to be analyzed using statistical outlier

analysis. The effect of the change due to the unusual event and it's position in tirne series

snorta be analyzed in order to provide the most suitable and reliable lorecasts fbr the luture

valucs.'l'hLrs, thc invcstigation irrto thc prcscr)cc ol'orttlicls, itlcrrtillclttiott o1'otttlicts.

assessment of their effects ancl the rernedial measures to acconrmodale the outliers bccot'tlc it

crucial aspcct ol'analyzing nrany ccononric tirnc serics arrrl lrave glinctl tttttclt itttpttrtttttt

momentum in recent Years'

2. Types of Outliers
Outlieri in a tirne series data set can rise for different reasons" There are two types of

,.o,alies, nasrcly gross crors ancl outliers. Cross errors are liltllty obscrvittitltrs, lilr cxatllplc

' Lecturer, Statistics Department, Yangon lnstitute of Economics
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(, (B) = 0 lie outside the

unit circlc. Wltcrt d " 0,

(2)

The ARMA (p, q) prrlceSS 21 can also be represented as a random shock model of the form

Z, = r1.r (B)zr,
(3)

r (B) Zr: at
(41

where\/(B)=l*\/, .3+ry:82+...a'dry*'eightsarecalculateclb1'equatingthecoelflcients

ofBintheequationolB)\l(B)=0(B).Fortheseriestobestationary,itisassumedthatv(B)

converges for lBl 51; that is, the yr weights have the condition II*,1<co' Similarly'Zlcan

also be represented as au inverted form of the model using the 7I weights as

measurement, reading and typing errors' Identilying these .is 
the least controversial aspect of

outlier detection, ,in?. grnr, .,io* shotrld noiu'nlly be iclcntifled and correctcd whenever

possible. If an observatio*n treated as a potential outlier cannot be shown to be a gross error' it

iras to be considered as an outlier'

outliers can take different forms in time series. 'fhe tbrmal definrtion and classification of

outliers in time series context were first proposed by Fox (1912)' FIe proposed a classification

of time series outliers as type I ar-id type it, based on an autoregressi'e model. These two types

have later been renamed ai additive and innovational outliers, and are usually abbreviated as

AO and Io, respectively. Ao affects single observation, and there is no "carry-over" effect' Io

affects the observations from the outlier iosition onwards, and it has "carry-over" effect as well

as decays.

3. ARIMA Models for Time Series *'ith Outliers

In the outlier literature (e.g. Tsay, 1986; Chen and Liu, 1993)' a time series with outliers rs

modeledasARIMAplus"intervention.ThebasicreferencetoARIMAmodelisBoxand
Jenkins (1976).

The parametric approach to,odeling the time series in terms of iinear difference equations has

led to an important class of models, namely autoregressive integrated moving average model

with order p, d and q, popularly known as ARIMA (p' d' q) (Box and Jenkins' 1976)'

lf zttsan observed il,r. ,.ri.r, then the ARIMA (p, d, q) model is given by

0(B) (1 -B)o Z,= o(B) a1 (1)

whereO(B)=1-OB-0zB'$oBpande(B):i-0rB-0'B20oBqare
polynomialsof degreep andq inB,0i ' i= 1'2:'."'pand01'j:1'2' ' " qarethe

autoregrcssivc anci .'ovi,g ilvcragc po,:u,r.,.t.r, of thc tinic scrici rcspcctivcly anrl R is thc

backward shift operaro., iri"t it, ei 2,1 Z1-i . ln the above model' a1 is the white noise or error

series with mean zer., 
^nd 

variance on2 is referred to as the error variance'

It is asstimed that the series (1-B)" 2, is stationary, that is, the roots of

unit circle, and invertible, that is, tlte roots o1'0 (B) = 0lie outsidc thc

Equation (1) represenls a stationary process ARMA (p' q)' given by

O (B) Z, = 0 (B)at'

!

where fi (B) - 1 - nr B - ntB2 . . . . The n weights are analogously obtained by equating

coefficients of B in 0 (B) : 0 (B) ur (B). To satisfylhe condition of invertibility it is assumed

iilti



':^gcn lnstitute of Economics Research JournalVol. 2, No' 1 1-7

:hat z(B) converges on or within the unit circle. Alternatively, the n weights are assumed to

satisfy the conditioril^ l. -. 1Box, Jenkins and Reinsel, 1994).

Following Box and Jenkins (1976), the analysis based on these models has been extensively

studied in tne literature and for details, Abraham and Ledolter (1983), Chatfield (1989), Kendal

and Ord (1990), Wei (1990), Box et al. (1994), Mills (1994), Brockwell and Davis (1991,

1996) and Liu (2006) are referred to interested researchers and readers.

Box and Jenkins suggested that the principle of parsimony is important in model building; that

is, the number of parameters p, d, and q of the fitted model must be minimum (Box et al',

lgg4). The inferential problems considered in the literature are usually identification of the

order p, d, and q in the model, estimation of the time series parameters and error variance,

diagnostic checking of the model, and forecasting of the future values, etc'

In this study, the analysis of stationary and invertible time series ARMA (p, q) with outliers are

considered with the help of empirical analysis of time series data with outliers.

Let Yt be the observed time series and Zl be the underlying time series which is free of the

impact of outliers. Assume thatZlfollows a general ARIMA model in Equation (l). Then the

general outlier model for an observed time series Y1 is defined as

Y1: f (t) + Zt (5)

where 21 ls a regular ARIMA model and outliers are incorporated into f(t). The f(t) can be

denoted by different outliers types.

An additive outlier (AO) model, that is, f (t) : roPJr)at time T in ARMA (p, q) (Fox, 1972) is

!, : 6P,(r)+ 7, (6)

where Y1 is the observecl series, Zlis an unobserved outlier free series as in Equation (2), to is

the outlier parameter.-'1(( 0) < ic and

P,(Tl =1,t=T,
:0,ti'T,

is the indicator variable representing the presence or absence of an outlier at time T' The

presence of AOs, is clearly seen in a time sequence plot as AO does not have any carry- over

effect.

An innovational outlier (IO) model at time T, that is, f (t) = rD V(B) Pt(r), in ARMA (p, q) is

specified by (Fox 1972; Abraham and Box, 1979)

Yt = r1; \y (B) Pr$) + Z, Q)

where, as before, Yt is the observed series, Z1 is an unobserved outlier free series as in

Equation (2), a is the outlier parameter .-';r)< o ( '1f, &nd

P,(r) -1,1:T,
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:0,tiT,

is the indicator variable which represents the presence or absence of an outlier at time T. The

IO affects all observations Y1, Yr* r, . . . beyond time T and decays with iy weights as it has

carry-over effect.

It is not unusual to come across time series data with more than one outlier. The problem of

handling multiple outliers in time series is more complicated, for the simple reason that the

outliers could be of different types (Barnett and Lewis, 1994).

More generally, an observed time series Y1 might be affected by outliers of different types at k

points"of time-i'r, Tz, . .. , Tp and we have the following multiple outlier model of the general

form

(8)

wherekisthetotalnumberof outlierspresentintheseries, oj, j:1,2, ",karethe
corresponding outlier parameters which may not be distinct and

Vj(B): 1 foranAO,

= v(B): ffi foranlo,

when an outlier type presents at time point Ti, j : 1, 2 , " ' ,k'

problems of interest associated with these types of outlier models are to be identified frorn the

standpoints of the timing and the type ol outliers and estimation of the magnityde ro; of the

outliei effect, so that the analysis of the time series will adjust for these outlier effects.

4. Likelihood Ratio Criterion for Detection of Outliers in a Time Series

In practice, the timing of an intervention event may or may not be known. Often in such cases,

when the timing and iauses of a series of interventions are known, an appropriate handling can

be carried out using intervention analysis that was proposed by Box and Tiao (1975).In many

situations, the timing of intervention is rarely known beforehand and it has significant

influence on the analfsis of time series. It leads to the general time series outlier analysis. The

presence of outliers is often not known at the start of the time series data analysis; additional

procedures for detection of outliers and assessment of their possible impacts are important in

practice. Therefore, they need to be developed.

k

Y, : itl, Vi (B) Pt( 
rj) a Zt

I J.
j=l

The well-known prooedure for detootion of outliers in a time series is the likelihood ratio test,

which was first proposed by Fox (1972) followed by Chang and Tiao (1983), Tiao (1985),

Tsay (1986), Chang,Tiao and chen (1988) and Chan and Liu (1993).
I
I

As stated above, Fox (1972) classified time series outliers as type I (additive outlier) and type

II (innovational outlier) based on an autoregressive model. The basic idea (in an autoregressive

ilffii
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:r0del) is to add a dumrny variablc lbr cvcry obscrvutiort itt turtt, lI)ilxiltlizc thcsc likclihoods.

:::C see whether the maximum of the likelihood ratio statistics thus achieved is significant' Fox

:.so suggested the use of more practical simplifications of likelihood ratio test, such as

s:andardiiecl estinrateci errors in thc observatiorrs being tcstccl, Thcse r.vcre dcvclopcd by,

:.ong others, Muirhead (1986), Chang, Tiao and Chen (1988) and Tsay (i986), and are also

:sed as apart of a complete outlier modeling strategy'

The moclels for adclitive outliers (AO) and innovational outliers (lO) are as described in

Equations (6) ancl (7) respectively.'l'hese two models can be rvritten in ternts of the innovation

sequence a1's as follows:

AO: Y, = 
ge)
o(B)

(e)a, + oP,''

IO: Y

t)1

e(B)

0(B)

(T)

+oP(,

o(B)
0(B)

(10)

Thus, the AO case may be called a gross error model, since only the level of the tth observation

is affected. On the oiher hand, an IO represents an extraordinary shock at time point T

influencing Y1, Yr*1, , . . , through the dynamic system described Uy $P" 
o(B)

1

l

Let et: 7r(B) Yt fbr t: 1,2, ' ' , n where n(B) :

respectively as

We can write Equations (9) and (10),

AO: e, = rDn(B)P,(') +a, (11)

(12)

In other words, the information about an IO is contained in the residual er at that particular

point T, whereas that of an AO is scattered over a string of residuais s1, e1+;,"'

Iror n available observations, thc A0 rnodel (ll) can bc writtcn as

IO: e, = trlP,(''') + a,

0

c f -l
91

€T*l
cT+2

0r r

aT

STnl

o'r*2

0

I

-n1

- lt2

" tr- Ign

=0) +

an

(13)
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(18)

Let oto be the least square estimator of ro lbr the Ao model. Because {a1} is white noise' lrom

the least squares theorY, we have

[{
e, - Lfi,er.*r

AO: 6n = --;j!-
Ynr
/t''t
J'0

: 12 Tt (F) er (14)

/ n-r VI
wlrere i = [yr: ] arld rr (F) = (i - nr F - nzFz - . . - rrn.r Fn'r), F is the forward shift

14 ) 
I\t=u /

operator such that Fe1= e1u1' The variance of the estimator crln is

var(6,,)=,'oi (15)

Similarly, letting rir, be the least squares estimator of co for the IO model, we have

IO: 6, : er (16)

and

'ur('i,)=o1 ' 
(17)

Thus, the best estimate of the effect of an IO at time T is the residr-ral e.i, whereas the best

estiniate of the effect of an AO is a linear combination of €'f,e1'+1, . , and en with rveight

depending on the structllre ol'thc timc serics proocss. Sittcc t2 < l, it is cusily sccll tl)ilt

,ur1,to ; ! var(6>,)= o'l and in some cases, var(ioo ) can be much smaller than oi'

Lct I,lo dcnotc thc null hypothcsis tliat or = 0 itr Iltluations (9) and (10), IIr dcnotc thc sitrration

CI * 0 in Equation (9) foi AO a,d I{2 denote the situation o t 0 in Equation (10) for IO' The

likelihood ratio test statistics for Ao and Io are given by

Ho vs Hr
6.1-A/"t.t'
Ton

Hovs Hz :

o,1-l
/'7.1'

oa

Under the null hypothesis Ho, the statistics )"r,r and l'z,r both have the standard normal

distribution

The likelihoocl ratio method further leads to the criteria

Ao : nrax ll',,'l

l

iilfi

I
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t = 1,,...,n

max

t = 1,.,..,n

tr testing the possibility ol an AO or IO, respectivcly, at ar1 unknown llositioll irt thc scrics Yr,

...,Yn

I l"r,r I

.\ sinrple rule was mentioned by Fox (1912) as a possible way to distinguish between AO and

IO. At any sLrspecred point T, the possible oLrtlier is classified as an AO if l7"i,r I >

).;,1 lurtl it is classilletl lrs rrrr IO it' |)"r r I S I2': r '

In practice, the ARMA parameters and ol are usually unknown' Estimates of these

parameters, together with that of ot under either the AO or the IO case, can be obtained by

maximizing the likelihood fr.rnction of (0r,. . . , $p,0r, . . . ,0q,0), o]1in the same fashion as

that described by Box and Jenkins (1976). Based on these estimates, the likelihood ratios can

be computed accordingly for testing the hypotheses, one against another, in Equation (18)'

The iterative procedure for the detection of outliers in a time series at unknown positions is as

follows:

Step I

Model the series {y,} by assuming that there is no outlier. From the estimated model' compute

the residuals, that is,

6, =ntB)Y, =9!Ur,
0(B)

where 0(s) = (, - 0,t -.,.- 0,B')una e1n; = (, - t,B -... - 6oBo )' r-t'

be the initial estimate of ol

Stcp 2

Calculate i,,, and i,,, fol. t= 1,2, ' ' ,r, using the estirnated model' Deflne

i, = n-,u"li,,,l,li,,,ll

for t = 1,2,...,n, where T denotes the time when the maximum occurs. If i- =li -l' C'tl,,,l

wirere C is a precleternrined positive constant, then there is thc possibility oi an AO at timc T

with its eflecr estimared by ,i,n in Equarion (14).'fhe eff'ect oiAO can be rcmoved by defining

at =li.:a nl-ltl l=l

new residuals

E, = 6, -6oft(B)PJr) fort2T.
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Il i,. =li, ,l , c, tScn rhcrc is the p.ssibility of an Io at tirlc'f.'l'hc inrpact of'lo is estirnatccl

by til, in Equatiorl (16),'l'hen, the etl'ect cetn be elirninatecl by delining a llew residual

Er=6.r-6r =0 attimeT'

In practice, Chang et. al. (1988) recommended usilg C :3 1'or high scnsitiyity' C = 3 5

for median sensitivity an,1 b : 4 Ibr Iow sensitivity in the oLrtlier cietecting proceciure when the

length of the series is less than 200. In either of preceding cases' a new estimate 6i is

compttted from modifi ed rcsidtrals'

Step 3

If a' IO or an AO is iclentifiecl in Step 2, recompr"rte t,,', and ir,', based on the same initial

cstimates of time scrics paratnctcrs, but ttsing thc rlodificd residuals Q's ancl the cstimatc 5:'

and repeat SteP 2.

Stcp 4

continue to repeat Steps 2 and 3 until no further outliers can be identifled

Step 5

Suppose that Step 4 terminated and k outliers have been tentatively identified at times Tt, T2, '

, .^ 

" 
iincl Tt, Treat tltese tinte points as known and estimate the outlier parameters

simultancously Lrsitrg gcttcral or,rtlicr tttocleI of'tIc lbrrl
* 

, (B)p.(',) * 0(B) u, (19)y, = Ico,V,(B)P,"" * ijff u,

r=r 
I r' I 

O(B)

which is equivalenr to Equation (8) where Vi(B) = I for an AO and Vr(U) = ffi 
for an IO at

time T.;.

T.reating Equation (19) as the suggested model, we start the outlier detection stage again' If no

other outliers are found, rve sto[. Otheru'ise. the estimation stage is repeated, w'ith the newly

identified or,rtliers incorporated into the model (19), tlntil no more or-rtliers can be found' and all

of the outlier effects have been simr-rltaneously estimated with the time series parameters' Thus,

we have the following fitted outlier model:

k ,',', Ofgl
Y, = Itir,v,1n;t'f 

r')1i\l'1i1, Q0)
r=r 

r ) 
0(B)

where a,, $isl=(r -fitel-.'.-0,,Be)a'd e1e; =(t-6,4-"'-0oBoJare obtained in the

final iteration.

i
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5. Detcction of Outliers in Whe at Production Se ries

l..: likelihood ratio test is used for the detection of outliers in the "Wheert Production Series (in
::.:lsandmetricton)of Myanmarfiom 1950-51to2005-06".ThedataisplottedinFigure 1.

4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55
!'ears

E 200
F

3 tJv

a

.? UU

a

?i50
d

to

Figure

Figure l: Plot of Wheat Production Series (1950-1951 to 2005-2006)

, the unusual peaks at t : 1 6,29, and 34 look like the possible outliers in1 this series.
the question whether AI are outli ers or not and what are the types of outliers to which

these outliers belong. It rnay be difficult to get the correct answer by visualization from the
time series sequence plot as in Figure 1 and the detection of outliers is an important issue in
such case.

irirstly, the idcntiflcation o1'thc tinre scries model is nccded for the observed data series, I)sing
SPSS software, the plots of autocorrelation function (ac/) and parlial autocorrelation function
(pacfl of the observed series are obtained which show a tail off pattem of acf and a cut off after
laglforpacf respectively.Hence,themodel suggestedforthisdataisAR(1)specifiedby

(1 - 0 B)21= 0o * ar (21)
where 0o is the overall constant in the model. Based on the tentative model AR(1) without
outlier, tltted model is obtained as

(1 - 0.938 B)2,= 79.832 + ar Q2)
with 6":: 530. 1 51 .

By likelihood ratio test under the AR (1) model, an AO alt= 29 and an IO at t = 34 arc
identified. Thus, the fitted AR(1) model with an AO t = 29 and an IO at t:34 is given by

(23)

The estimates of parameters for model in Equation (23) on the basis of the wheat production
series are presented in the following table.

Z, = o or' =+ lr, Pl"' * u , ]* r, P,''"'' " l-oBt'
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Tablc (l)
Estimated Parameters of AR(l) with an AO and an IO Outliers

fo r Wheat Production Series

Parameter Estimate S.E

0o

0
O1

O2
2

oa

64,839
0.936
86.220
-49.7 44

281.981

26.308
0.03 5

15.628
11.223

(1 1 .223)

Hence, the simultaneous estimation of the parameters of the model is given by

'= - [86.220R,''o' n u, ]- 49,744orPl.e) (24)zt= 64'839 - t- oplog L ,

(26.308) (0.035) (1s.628)

with dnl = 2g7 .981, where the values in parentheses below the pararttetcr estimates are the

associated standard errors'

From the above table, it is also noticed that the estimate of error variance ou' from model (24)

is smaller in comparison with the estimate obtained on ignoring the outliers from model (22).

The reduction percentage in error variance by model (24) for rvheat production series is given

in the following table'

Table (2)

The Reduction Percentage in Error Variance for Wheat Production Series

Model Ilstimated Variance Reduction Percent

AR(1) with 2 outliers (24)

AR( 1) *it t o ,q!gtQ!)-
281.98t
530.1 5 1

45.67%

From Table (2), it is noticed that the error variance for model (2a) is smaller than that for

rnodel (22), and the recluction percentage in error variance by model (24) is 45'67% when the

eftects of an IO at t = 34 and an AO at l=29 are taken into account'

For the diagnostic checking, the residuals series of the fitted model with two outliers is

examined to check the resiJuals are white noise or not. Thus, the acJ'and puc/ of the residual

series for the fitted model with outliers are piotted in the foilowing figure'
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Figure 2 Thc acf untl pTcrof Ilcsidual Scrics for Morlcl (24)

From Figur e Z, the acJ and pacf of the residuals series of the fitted model do not form any

pattern, ind they are statisticaliy significant since the uc/' and puc./'lie within two standard

deviations for 5ok level of significancc.

Besides, Box-Ljung e statistic of the fitted model is 12.407 which is not significant at 5%o level

of significar... Thir means that the fitted model is adequate fbr the rvheat production se ries.

Basei on the resuits of these residual analyses, the tentative model with an AO at t=29 (1978-

7g)andanlo att-34(1g93-84)isibundtobeadequatefortheobservcdtirneseriesonwhcat
production of MYanmar.

First, an AO with negative sign at I : 29 is found when the sharp fall of wheat production

occurred in l97g-79.1t might be due to the fact that the number of irrigated area for wheat

cultivation decreased relative to the previous years, and the utilization of fertilizer and amount

of pure strain of seeds distributed also declined. Consequently, the wheat prodr.rction declined

to 41 thousand metric tons in 1978-19.

Second, an IO with positive sign att:34 is detected as wheat production increased to210.2

thousand metric toni in 1983-84. The causes of such increase were increase in the supply of

pure strain of seeds, the utilization of fertilizer and insecticides as wheat was considered as one

tf tn. most important crops. Besides. new pure strain seeds, which became suitable for the

climate of Myanmar, couli be produced after doing necessary agricultural research. Then, the

Statc toolt qgccssal.y ureasuros iu supply thc pure straitt of sceds t() tltc rvlteat cultivntors. Ancl.

it rained enougl.r fbi the crops in late monsoon days, then the volume of wheat production not

only sr-rrpasr.J th. production of previous years but also it exceeded the production target.

Simitarty, production of wheat in 1984-85 onwards continued rising but it dropped

considerably in years to come.

6. Conclusion

Outliers do exist in economic time series data and can at least theoretically have harmful

eff'ects o1 t5eir apalysis. It is dilllcult to say that how licclLrcntly outlicrs occurrccl and which is
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tlie best way to describe thern (that is, adclitive or innovational oLrtlier 0r others), horv serious a

threat they pose in practice, and hou,to handle them or indeed rvhether anl'thing at all should

be done about them.

In practice, the presence of outliers is assumed as indicated in the graph at the start of analy'sis:

additional p.o..drr., for detection of outliers and assessment of their possible impacts are

cssc.tial, We should strcss thc inrportancc of acl.iusting oulliers prior to nnd drrring the nnall'sis

of time series data. All outliers leacl to the worst typc o1' lorecasting; consecluently, it is

necessary to detect these outliers. Even more emphasis should perhaps be placed on examining

a'd explaining thc possiblc caLlscs of clctcctccl outlicrs in tl:c obsct'vccl clata.

For detection of outliers, simple statistical tools such as time series plots, frequency

distributions and simple t-tests can be used. These methods are simple and perhaps useful in

some cases, but obviously not sufficient for the wide variety of situations encountered in

empirical time series o,',aiysis. It is, therefore, necessary to cot-isider more complicated but

effective methods one of which is likelihood ratio test for the detection of outiiers in a time

series. It has become alrnost a standard method for detection and identification of outliers in

time series. It is already featured in sonle computer software packages and easy to understand

as well as seem to work reasonably well in most practical situations, especially when used

iteratively.

The effect of the change in the economic time series due to special events should be analyzed

by statistical outlier aialysis in order to provide the timings and the causes of occuring these

events which could be uslful in future planning. In Myanmar, many economic time series were

affected by events that are planned by decision and policy makers and caused by economic

changes, weather conditions, out-of-stock situations, and similar events. This study attempts to

detecj tile timing of the presence of outliers, identifies the type of outliers in wheat porduction

series of Myanmar ancl also explains the possible causes of occurretrce of or-rtliers in the

observed data series. In the detection of outliers, this study locuses only' ot.t the applications of

likelihood ratio test. Then, ARIMA n'rodels rvith outliers are constructed and the fitted models

could be useful i1 decision-making and planning purposes. For detection of outliers in wheat

prodr"rction serics ol.Myanmar, ARll)model with an Ao oLrtlier all=29 and an IO outlier at t

= 34 is obtained.

In this study, emphasis has been put only on two types of outliers, namely, additive outlier

(AO) and innouuiionoi outlier (lO) which can occur most often in practical time series' It is

also needed to detect and investlgaie the effects of other types of outliers using suitable outlier

detection procedures as weli as causes of presence of these types of outliers in observed data

series as a further research in this field of study. The detection of outliers can also be extended

to seasonal tirne series models. The detection of outliers in multivariate time scries should be

investigated as a further study. It is also recommended that the outlier cletectiotl and model

fitting io practically importani sets o1 tinre series clata shoulcl be carried out now ancl often in

ordeito have better estimates as well as forecasts'
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Appendix

Wheat Procluction of Myanmar (Thousand Metric Ton)

Source Report to the PeoPle (\964-1965 to 1919-1980); Reporl to the Phyithu I{luttaw

(1971-1 972 to 1988-1989); Review of Financial, Economic and Social Conditions ( 1989- 1 990

to 1997-1998); Selected MonthlY E,conomic Indicators ( 1 955-2008)
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Public Awareness of Hepatitis B Infection in
South Okkalapa Township in Yangon

Phyu Phyu Eirand Nang Ohnmar Aye2

Abstract
Ilcpatitis [] virLrs is a scrioLts pirblic hca)th problcrtt that iil-flcts pcoplt' of rll
ages around the lvorld. N4r'antrar is regardccl as a countr-\'rvith a his.ir

endenticitl,ol'I'lBV inlcctiitn.'flris stLrdy is descriptive rcscarch basecl on

prirnary data inlormation on Hepatitis B inlection prevention and controi

activities in Myanmar. It aims at assessing the awareness of people in

responses to Hepatitis B by conducting survey on their knorvledge and

practicc, Mirristry ul' llcultlr, Myurtrrrur is ttorv collubotntiltg ttttd cooltct'utittg
with national, regional, and international paftners to scale up response to fight
against Hepatitis B. It is imporlant to continue and enhance prevention and

control efforts and implement more effective prevention and control activities
in order to combat this public health problem.

Key rvords: Hepatitis B, Public awareness, public health problern

1. Introduction

I{epatitis means inflanrmation of the liver. Although drugs, toxins, and many other exposures

also can inl'larne the liver, the most common cause of hepatitis is viral. In general hepatitis
viruses are identifled by the letter A through G. Hepatitis B is infected from blood, sexual

contact, both heterosexual and homosexual, close personal contact and can easily be

transmitted from mother to infant at delivery.

Hepatitis B virus (HBV) infection is a global health problem and it has been estimated by the

World Health Organization (WHO) that 2,000 million are chronically infected carriers. Of the

carriers, 250/o are at risk of scrious illncss artd evcntual cleatlr ft'ottt cirtlttlsis or ltt:pattl-celltrlitr

carcinoma (HCC). The highest rates of Hepatitis B occur in the developing rvorld: Sub Saharan

Africa, most of Asia (including Myanmar) and the Pacific Rim, the Amazon, the Southern

parts of Eastern and Central E,urope, portions of the Middle F.ast and the Indiarr subcontinent.

Therefore under the guidance of government, Ministry of I'lealth has been ftrnctioning the

preventive and control measures. 'fhese inclr"rde building up thc I'lepatitis B vaccit.ic factory,

providing the Hepatitis B vaccination services at the cheap price b1' Department of Medical

Research (Lower Myanmar), providing the information conceming the knowledge of HBV

through media. However, the infectious disease Hepatitis B cannot be controlled by health

sector alone, public awareness p1a1,s a crucial role. Tliis study will find out the awareness ol
people in response to their knorvledge and practice by Lrsing people in South Okkalapa
'fownship as santple scoPes.

I Prolcssor, D(ntrtntcltt ol Applicti Ilconorttics. Yrrtgort Instittrtc ol Ectrtrolnics
: Candidrte, MPA E'r' Batcir
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.:re ob.jectives o1'this stud1, nrs to rcview the prevention and control activities in Myanmar and

:c assess thc public awareness ol Hepatitis Il Inl'ection. Descriptivc tttcthod is uscd in this

s:udy. In order to find out the public awareness of Hepatitis B infection in South Okkalapa

Township, a survey was conducted in cooperation with the local authorities.

2, History of Ilepatitis Il

Since ancient times, people have known about hepatitis and the jaundice that sometimes

ilccompanics thc inlcction. During 1942 in thc (Jnitcd Statcs, tltcrc was nn otrtbrcak of
I{epatitis in military personnel who were given vaccine to protect them from yellorv f-ever, It

was unknown at the time that this vaccine contained a human blood component which was

contaminated with hepatitis B virus.

In the mid 1950s and 1960s Dr. Saul Krugman's studies showed that thc outbreaks of hepatitis

were caused by two separate strains of virus. One had a short incubation period, was

transmitted primarily by fecal-oral contamination, did not enter a chronically infected stage,

and was later deterrnined to be hepatitis A. The other had a long incubation period, was

transnritted prirnarily by contact with oorttanrinatcd blood, dicl cntcr cltrottic stagc itt a sttirtll

proportion of patients, and was later detennined to be hepatitis B.

During the 1960s, Dr. Baruch Blumberg was researching genetic differences by examining the

blood of people around the world who had received transfusions. When people received blood,

tfuey produce antibodies (special types of proteins that defend against foreign proteins).Dr,

Blumberg discovcred antibodies in thc blood of'a paticnt with hcntolthilia living in Ner,v York

that reacted with the blood of an Ar"rstralian aborigine. He named the antigen after Australia,

calling it the Australian or Au antigen .Further research determined that the Australia antigen

was the surf'ace antigen o{'hepatitis 13,

3. Prevalence and Mode of Transmitted for HBV Infection in Myanmar

Myanmar is rcgarded as a coun1l1, rvith a high endernicity ol hepatitis B vinrs infection; it

consirJered an irnportant health problem. One o1'the earliest reports on hepatitis syndrome in

Myanmar was based on the recordings made during the War World II period. However, the

first study of I{BV inf'ection was based on patients hospitalized at the Rangoon (now Yangon)

General Hospital during 1967.

Since i981, mother infant transmission studied that perinatal transmission is the main mode of
spread in Myanmar, it has been estimated that 61.1% of infants born to HBs Ag positive

mothers become carriers and prevalence of HBsAg in pregnant mothers is 8%. Total viral

hepatitis in patients forthe whole country is 10,000 to i0,000 annually.

Hepatitis B infection in Myanmar was reported in both lower and upper Myanmar where

10..4% of the populations were fbr:nd to be seropositive to hepatitis B surface antigen (HBs

Ag). Subsequent stuclies carried out antong clill'erent population groups re vcalcd ilBsAg carricr

rate of 10o/oto 12o/o and hepatitis B virus marker positivity rate was 35%to 60%.
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I-lepatitis B virus is highly associatccl i.vith chronic liver clisease s, IIIIs Ag positive in 40% is

chronic hepatitis patie;ts, HBs Ag positive in 40% is liver cirrhosis and IJBsAg positive in

60% is Hepatoceliular carcinoma (llCC). Myanmar is included irr the top live countries rvith

the highesiincidence ol I{CC in the worldwide (25, 5 per 100,000 populations lor rlales' 8 [l

per 10b,000 populations for fernales). According to age specific prevalence study in Myanmar

since 1gg5,d 7, of babies less than one year of age were positive for IIBs Ag'

Tlius, health authorities in Myanmar have taken various steps to control and manage hepatitis

B infections. The Head of State has also clearly stated that emphasis is to be placed on research

a,d developnent in every fie1d to irnprove human resoLlrce development and material

developmenj. Sin.. the eaily 1970s, DMR has actively participated in activities towards the

co'troi of hepatitis B infections in Myanmar. Activities to assist in the diagnosis, management

and prevention of hepatitis B infections have been carried out and knowledge dissemination

and technology transfer had been carried out at various phases.

Vertical transmission o1'llBV inltction has becn shown thal25o/o of childrcn bortt to hepatitis

B surf-ace antigen positive mothers and up to 60Yo of children born to FIBs Ag and HBe- Ag

positive mothJrs became I{Bs Ag positive within the first year of life, DMR study confirms

ihat peri-natal transmission is main mode of transmission in Myanmar'

Horizontal transmission is through sharing of razors and toothbrushes, Several specific modes

of transmission included sexuai contact, parenteral drug use, occupationai exposures,

household contact, recipient of r-rnsafe blood and certain blood products'

l, Vlyartrlar. the prevalence of LIBs Ag anrong the novices and monks of a monastery has been

,epo.ted that it rright clue ro rhe con.rr.r.ron sharing of razors ( or thin-done-dah) used for shaving

the hair perioclicaliy. The occLrpational risk is highlighted by' laboratorl'u'orkers,

There are two types of hepatitis B vaccine licensed in Myanmar. The lirst type is manufactured

1.orn the plasila of chionically irrl'ected persons and the others type is produced by

recombinatrt DNA technologY'

4. Arvareness of South Okkalapa Torvnship People in HBV infection

For conducting the survey, total 300 people of age t6-70 )/ears; each 100 people from each

quarter of soittr okkalapa Township rvere taken as samples and asked questionnaires of

knowledge and practice concerning HBV'

ltr
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Table (1) Base line characteristics of candidate

Character No. of candidatcs Pcrccntagc

Sex
Male

Female

108

t92
36 0

64 0

-{ge
16-20
21-40
41-70

52

128
120

17.3

43.0

40.0

\Iarital Status
Single

Married
167

133

55.7

++.)

Education Level
1

2

J

4

5

4

11

58

223
4

1.3

). t

19.3

7 4,3

1.3

Occupation
I

2
a
J

4

5

6

130

49

70

JU

9

12

43.3

r 6.3

/. -) , -',

10.0

3.0
4.0

Source: Sur-vey data

:,:.cii ledge questionnaires include questions about the nature of the virus, mode of
.:::smission, prevention and treatment measures. Practice questionnaires include question

,:::i resting for HBV infection, vaccination, vaccination of children, preventive measures and

.::::1 Cealing between infected people and community'

.-^ s-:rev of knowledge and practice varying with age, sex, education, occupation and marital

:--::j,< \\'as accessed, The sample is composed of 108 male and 192 female. The age limit is

_:::. l6 to 70. Starting point is set as 16 years for their considerable maturity and ability to

.:_:::'.',ork. The end point is set as 70 because over 70s have poorer memory and may be

: ::*s:J in their ans\vers.

.-,-.,:c t)rrce lrgc u,r'()ups lrs young. nrediLrnr lnd cldcr ilgc gr()tlps.52 pctlple in young age

= .-: i5-20 1,ears), 128 people in medium age group (21-40 years), and 120 people in elder
: r- ---,1n r-11-70 vears). There are 167 unmarried people and 133 married people, In the young
_:_:--sj.\.."J_

,-. =,.rp 
(16-20), all are unmarried, and in the medium age group (21-40) few are married. In

'.--.= .-:er age group ('+1-70), majority are manied.

33
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'fhere are flve groLlps of educatiou levels 1,2,3,4 and 5. Eclr-rcation levcl 1 is I-or primar)'school

level and there are (4) people in it. Education level 2 is for middle school level and there are

(11) people. Irducaiiop'lcvel 3 is lbr high school lc,vc] atrd corttairls (58) pcoPIc, Irducutiotr

level 4 is for university/graduate levei and there are (223) people and the last education level 5

is for post graduate lerei-and having (4) people in it. The largest group is education level 4 and

the second largest group is educatiJn'level j. rn. level 1 and 5 have equal number of people'

There is no illiterate person in the survey group'

According to occupatron, six groups are clivicied as grollp 1 with 1i0 o1' clcpcnclent pcoplc ,

group Z witn 49 people witn odA jobs, group 3 rvith 70 government employees, group 4 with

l0.on,puny staffs. jroup w,ith 9 brrin..ss o\\'ners grollp 6 rvith 12 retired people All are irl

conlmolt earning steadf itlconle'

Table (2) Knowledge score according to Age-group

Score
Age G

Low (0-6) Medium (7-12) High (13-19) Total

t6-24
3

(s.77%) _
34

(6s.38%)
l5

(28.8s%) _
52

2t-40
4

(3.t3%)
55

(42.97%)

69
(s3.et%)

r28

41-70
3

(2,s%) _
46

(38.33%)
71

(s9,16%)
120

Total l0 135 155 300

Sourcc: SurvcY Data

The knowledge levels among by respondents concerning with I{BV in dillerent age groups are

shown in Table (2). AccordLg-to the knowledge level,71 respondents in age group (41 - 70)

have high level of correct knowledge score. 69 respondents in age group (21-40) have high

1evel of-knowredge score.15 responJents in age group (16 - 20) bave2go/o level of knowledge

score.

Table Practice score accordin to u

Score
Grou

Low (0-3) Medium (4-6) High (7-10) Total

t6-20
2

(3.8s%)
12

(23.08%)
38

(73.08%)
52

21-40
J

(2.3401,)

a

(5 47%)

118

(92,1}',/,)
128

41-70
0

(0%)_
4

(3.33%)
116

(96.670/0)
120

Total 5 23 111 300

\

Source: SurveY Data
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.:.e practice levels among by respondents concerning with HBV in different age groups are

...rrln in Table (3), According to the practical level, 118 respondents in age group (21-40)

-:re high level of practice score.116 respondents in age group (41-71) have high level of'

;crrect fractice r.ori.38 respondents in age group (16-20) have high level of practice score. It

:en be ieen that the middle age group (21-40) got the highcst scorc. J'hc scorc of thc cldcr agc

jroup (41-70) arrci the rrricidle age groLrp (21-40) are almost the same, In this study, Majority of'

:i,, y,.,,,ng age gropp (16-20) have meclium knowledge level arrd yet they are quite strong in

,ru.ii.., Loth middle and elder age groups are strong in both knowledge and practice, all three

groups have good practice but the yoLrng age groltp has weaker knowledge than the rest.

ih.rlfor., it ii lound out that the knowledge concerning HBV varies with the age.

Table 4 Knolvled e score accordin to Education level

Source : SurveY Data

Table (4) shows clil'f'erent knowleclgc levels by eclucation o1300 respondents concerning with

I-lBV, Anrong 4 respopderrts are at primary school Ievel, 1 1 rcspondctlts are at middle scltool

Ievel,5g respopclents are at high school level,223 respondents are at univcrsity/graduate and 4

respondeuts are Post graduate.

At high score level of knowled ge, 127 respondents in education level 4 groLrp have high level

of kn6wledge score. The rest are mostly got medium score level. Group 1 and 5 have smallest

nurnber of peoPle.

High (13-19)Medium (1-17)Lorv (0-6)
Educatio
Ievel

Score

4
I

(2s%)
I

(2s%)
2

(so%)Primary School

11
3

(27.21%)
7

(63.64%)
1

(e.oe%)Middle School

28
(49.12%)

580
(0%)

30
(s2.63%)_High School

223
121

(s6.6e%)
9l

(40.63%)
7

(3.13%)University

I

(2s%)
40

(0%)
3

(7s%)Post Gradr-rate

158 30013210Total

Total



'll

36
Yangon Institute of Economics Research Journal Vol 2, No' 1

Table Practice Score accord to Education level

Source: SurveY Data

fable (5) shows that c1ill'erent practice level by education level o1'300 respondcnts conccrning

with HBV. As the practice, at the high score level of practice, 194 respondents in education

level (4) group havi nign level of practice score. According to the study, all five levels have

good prac-tice, educatior] lcvcl 4 is goocl in both knowlcdgc and practicc, gcncrally knowlcdgc

Ind pia"tlce varies with different education levels and knowledge and practice level gets

higher with higher education level.

Table 6 Knorvled score accordin to Education level in A e- rou t6-20

Source: SurveY Data

.fable (6) shows knowlcdgc conccnring with llllV at dillcrcnt lcvcls ol'cdLrcation in thc youl)g

og" g.oup (16-20). No one in this gloup is in educatio.n level 2 and 5' One respondent is in

piln]i.V 
'school ievel. 12 responder.rts are high school le,el and 39 respondents are

unlueriitylgracluate level. Majority of them get medium scores'

TotalHigh (7-10)Score Medium (4-6)Low (0-3)

4
3

(7s%)
0

(0%))

1

(2s%Primary School

11
1 1 %8( )

9

8

2

(18.18%)
0

(0%)Middle Schooi

58
53

(91.38%)
4

(6.8e%)
1

(1.72%)High School

223
194

(86.99%)
26

(11.66%)
J

(13s%)University

4
4

(100%)
0

(0% )
Post Graduate

3002625Total

TotalHigh (13-19)
Score

Medium (1-12)Low (0-6)

1
0

(0%)
0

(0%)
1

(100%)Primary School

0
0

(0%)
0

(0%)
0

(0%) _Middle Sehool

t22
(16.67%)

10

(83.33%)
0

(0%)High School

39
12

(30.77%)
25

(64.10%)
2

(s.13%)Uni.",ersity
<,t4353Total
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u l6-20

2t-40

Table Practice score accordin to Educational level in

Sr,rurc€l Survey Data

.:rle (7) shows practice concerning with HBV at different levels of education in the young
::. group (16-20). Study of theirpractice at different education levels in this group shows
:.=tority of them gets high scores. This age group (16-20) obtains the highest practice score,

Table Knowl scorc accordin to Bducation level ofU

Score

level
Low (0-6) Medium (7-12) High (13-19) Total

Primary School
1

(s0%)
0

(0% )

I

(s0%) 2

\liddle School
1

(2s%)
1

(2s%)
2

(50%) 4

High School
0

( 0"/o )

9

(36%)
t7

(65.1"1,)
25

University
2

(2.08%)
43

(45.26%)
50

(s2,08%) 96

Post Graduate
0

(0% )

0
(0% )

I

(100%) 1

Total 4 53 7l 128

S,-rurce: Survcy Data

-,:le (8) shows knowledge concerning witir HBV at different levels of education in the middle
::3 E:oup (21-40).ln this group, 2 respondents are in primary school level, 4 respondents are

".::cdle school level,25 respondents are in high school level,96 respondents are graduates

:'. el and 1 respondent is in post graduate level.

-.. -.:e high score level ol'knowlecige, 50 respondents in edLrcation level 4 group have high

= :. of knou'ledge score. Majority of them are in high score level. I-lighly educated and

Score

io el

Lorv (0-3) Medium (4-6) I{igh (7-10) Total

0
(0%)

0

(0% )
Primary School

I

(100%) I

\liddle School
0

(0%)
0

(0%)
0

(0%) 0

High School
1

(8.33%,)
3

(2s%)
8

(66.67oh) t2

University
I

(2.s6%)
9

(23.08%)
29

(74.36%)
t9

Total ., l2 38 52

mature people have high level of knowledge.

E
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Practice score accordin to Bducation level in A.)

Score
Ed uca
Ievel

Lorv (0-3) Mcdium (4-6) Iligh (7-10) 'l'otrrl

Primary School
1

(so%)
0

( 0% )

1

(5}'Yo)

Middle School
0

(0%)
0

(0%)
4

(100%)
4

I'ligh School
0

(0%)
I

(3 85)

25

(96 15%)
26

University
2

(2 11%)

5

(5.26)
88

(92.63%) 95

Post Graduatc
0

(0%)
0

(0%)
I

( 100%)
1

Education level
3 119 128

Sourcc: SurvcY Dlta

'fable (9) shows the practice concerning with HBV at dill'erent levels ot' education in the

middle age group (21-40). In this group, at the high score level of practice,88 respondents in

edgcation level 4 grosp have high level of practice score, People in all five levels of education

are good in practice. In this group (21-40), both knowledge and practice concerning with I-lBV

are good,

Table 0 Knorvled scorc accordi to Bducation level in A rou 4t-70

Sourcc: SurvcY f)ata

Table (10) shows the knowledge concerning,,vith FIBV at diff'erent levels o{'education in the

niiddle age group (41-70).ln this group, 1 respondent is in primary school level,7 respondents

arc i, nii,iat. school level.20 respondents are in high school level,89 respondents are

gradr.rates and 3 responclents are post graduates. At tlie high score level o1' knowledge, 64

Iespondelts ip education level 4 group have high level of knowledge score. Among adult

people, university/ graduates obtained the highest level of knowledge'

Tablc u 2t-40

rl

I

illl

tl
l

T

ii
l

High (13-le) Total, Medium (7-12)
Score

trd
Ievel

Low (0-6)

1

0
(0%)

0
(0%)

I

(100%)Primary School

7
I

(lrl.2()(Zr)
6

(u5.71'2,)
0

()t'l')Middle School

2A
9

(4s%)
11

(ss%)
0

(0%)FIigh School

89
o4

(11.91%)
22

(2432%)
J

(3.37%)University

0
(0%)

3
J

(100%)
0

(0%)Post Gradtrate

12074+-)JTotal

2

6

rI



Education
!er"el

Medium (4-6) High (7-10) TotalLow (0-3)

0
(0%)

0

(0% ) % )

1

( 100
1Primary School

5

(11.13%) 1
0

(0%)
2

(.28 s7)\f iddle School

0

(0%,)

0

(0% )

20
(r00%)

20I{igh School

0

(0%)
12

(13,48%)
11

(86.s2%) 89University

3

(100%r)
J

0
()%)

0
(0% )

Post Graduate

106 1200 14Total

o. 1
Yarrgorr lrrstltute ol Lcorrorrlcs lle scarrlr lourrrulVol,2, No, t

4t-70Table II Practice score accordi to Education level in

the

sin
rion
BV

L the
ents

are

.64
idult

$ource: Survey Data

Tirble (11) shows the practice concerning with HBV at different levels of education in age

(41-70). At the high score level of the practice, TT respondents in education level 4 have

score level of practice score. In general, total scores of this age group in both knowledge
are mainly formed by scores of high scores level.

siudy thc knowlcclgc ancl pnrcticc at dillcrent cducatictn lcvels in ull thlcc tgc gloul')s, the

age group is weak in knowledge and yet having better practice manners. The middle
has less knowl edge than the elder age group, but in practice they have better practice

The elder age group has the highest level of knowledge but has weaker practice than

riddle age group
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Knorvled score accord to Occu lon

Tablc Pnrcticc scorc ttccortlilt

Table t2

l,

$r

Source: SurveY Data

Table (12) shows knowledge concerning with HBV in different occupation groups. In

knowledge, group 3 compriies the majority of High scores. For group 1 which contains

maximum number of people comprises the majority of medium score level. Govemment

employees and company staff score the highest knowledge score. Odd jobs have average

knowledge.

I to Occu tion

1il ll

Itl

ilt

TotalHigh scorc
(13-le)

Medium scorc
(7-12)

Low score
(0-6)

Score

tionOccu

130
2

(1.54%)
73

(s6.15%)
5

(3.8s%)Dependent peoPle

49
21

(42.86%)
26

(53,06%)
2

(4.08%)
Odd jobs without steadY

income

70
49

(10o1,)
19

(77,14%)
2

(2 86%)Governmettt etn P I oYee s

30
21

(70%)
9

(30%)
0

(0%)Company statf

9

(100%)
90

(0%)
0

(0%\Business owners

t25

(41.67%)
6

(s0%)
1

(8,33%)Retired people

30015713310Total

TotalHigh score
(7-10)

Medium score
(4-6)

Score Low score
(0-3)

tionOccu

r30109

(83.84%,)
18

(13.8591,)
3

(2.31"1;)l)cpendent peoPle

44
(8e.7e%)

494

(8.16%)
1

(2.04%)
Odd jobs rvithout
steadv income

10
63

(e0%)
7

(11.11%)
0

(0%) _
Government
employees

30
25

(83.33%)
4

(13.33%)
1

(3.33%) _Company staff

9
9

(100%)
0

(0%)
0

(0%)Business owners

12
l0

(83.33%)
2

(16.61%) _
0

(0%)Retired people

300260355Total

Source: SurveY Data

Table (13) shows the practice concerning with HBV in different occupation groups.ln practice,

group 1 cornprises nir.;ority o1'high score level. And group 3 also comprises many of high



), 1

In
ins

lnt
OP

igh

TotalHigh (13-19)Medium (1-12)Score Low (0-6)

50
14

(28%)

.A
3+

(68%)Dependent PeoPle

)0

(0%)( )

1

50%
I

(s0%)
-::'obs without

ir-tcoure
521435JTotal

TotalHigh (7-10)Medium (4-6)Score
,r_)ccuoation

Low (0-3)

50
37

(7 4%)
11

(22%) _
2

Ao/+70- ;:::dent PeoPle

2
1

(50)
1

50%
0

(0%)lncome
: .. t..bs rvithor.rt

<138t2.,
Total

Group h medi tIITI leve of knou' ledge but

YanSon lnstitute of [:conorrics Research Journal Vol 2' No' 1

pract ski S are qu1 te better
.:'' e]

-fJ1 score. 2practice
score.

Table

1 S

l1

ta L

gc artd llLitct cc, tlro I',r) ll()Lrglr Ub uI) 1 c,dgc se ()l'c lcustt.
K

IS cill CI elt both kr 10 cd

::-eir practice score 1s relatively high.

Table (14) Knowledge score according to occupation in Age group 16'20

Survey Data

(1 shows the practlce CO ncernln (, wi rh HB at di fferen pati group ln
5

occu on

i1-1) shows the knowledge concerning witli IiBV at clil'lcrcnt ocoupatiott groups in thc

i;;g; group (16-20). tnlhis group none of the people are involved in occupation group

and 6. 50 respond.ri, u.. ocipatlon group 1 and 2respondents are occupation group 2'

be seen that majority of people in this grolip o" in occupation group l;and most people

group have medium level o1'knowledge soore'

)
the young

rcspondctrts ttpatiort grou p -)
1 rcsponclc t1 tS haVO high

l11 occ

respondents occupation group 2 respo ndents has level ofln high.:0up
() -40) Among 5 0 I

Practice

: - -rrce: SurveY Data

ma.j peopl age group ate ln the hi gh level The maj on tyfo

score acco to Oc ation in 16-20

SCO re

peopl having high prac ticeseen that on ty e 11 h S

dependen they prises the 7 5 % o1
1 are andt, thus com

gotrl r,-'J
Job 11 regular lncome earners ow score.

S wl
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l1

t

lr
n

Tl

lt

TotalHigh (13-19)Medium (7-
r2)Low (0-6)Score

Occu

55
L0

(4l.2lol,)
Ll)

(41.21%;)
3

(5.45"1,)Dependent peoPle

28
l4

(s0%)
l3

(46.43%)
I

(3.s7%)
Odd jobs without
steady income

19
12

(63.16%)

1

(36.84%)
0

(0% )

Government

26
17

(6s,38%)
9

(34.62%)
0

(0%)Company staff

r2869554Total

A1 Yangon lnstitute of Econornics Research lournal Vol' z, No' t

Table I Knowled score accordin to Occ ation level in

Table I Practice score accordin to Occu ation level in A

Source: SurveY Data

Table (16) shows knowledge concerning with HBV at different occupation groups in the

middle age group (21-40).55 respondents in occupation group 1;26 respondents have high

score levelt. ZS respondents in occupation group2; 14 respondents have high score level.19

respon6ents in occupation group 3; 12 respondents have high score level' 26 resporldents in

occupation group 4; 17 respondents have high score level. It can be seen that there are many

p.opi. in atitoui groLrps ol'occLrpation who get the high score level in this age groLlp.

2L-40

2t-40

Source: Sur-veY Data

Table (i7) shows the practice concerning u,ith HBV at different occupation groups in the

middle age group (21-4b). It can be also seen tliat there are rttall)'people irl all lbr-rr groups o1'

occupation who get the high score level of practice in this age group.

TotalHigh (7-10)Score
tionOccu

Medium (4-6)Low (0-3)

55
52

(e4.ss%)
2

(3.64%)
1

(t.82%)Dependent people

l8
(64.28%)

282
(7.14%)

1

(3.s7%)
Odd jobs without steady
income

19
l8

(e4.74%)
1

(s.26%)
0

(0%)Government emPloYees

26
21

(80.76%)
4

(1s,38%)
1

(3.8s%)Company staff

128116Total

,-. i

#,[

's

9
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Ih

9

in
)).,

)1'

Score
Low (0-6)

Medium (7'
t2) High (13-19) Total

0

(0%)
13
10,/L /t) )(s

12

(48%) 25

Odd jobs without
meadv income

0
(0%)

t2
(63,t6%)

7

(41.t8%) l9

2
(3 92%)

t2
(23.s3%)

37
(72.ss%) 51

- - :.:::ti statl
0

0%,( )

0

(0%)
4

(10001,)
4

: -;.::S-< O\\'nefs
0

(0%)
0

(0%)
9

( 100%)
9

1"...:e j people
1

(8,33%)
6

(s0%)
5

(41.67%) 12

Total 3 43 74 120

Score
Low (0-3) Medium (4-6) High (7-10) Total

-;::::ent peOple
0

(0%)
5

(20%)
20

(80%) 25

- :- ::s riithout steady 0
(o%)

1

(s.88%)
18

(94.14%) 19

0

(0'\)
6

(11 ,32%)
T*1

(88.24%) 51

- . . .: -:l--'. Statl
0

(()%)
0

(0%)
4

(100%) 1

: -i.:3ss o\\'ners
0

(0%)
0

(0%)
I

(100'Yo) 9

0

0%( )

2

(16,67%)
10

(83.33%) 12

0 t4 106TotalI 120

Yangon lnstitute of Economics Research Journal Vol. z, No. 1

Table Knolvled score accord to Occu ation in A 4t-10

Survey Data

. -:.: .S) shor.vs the knowledge concerning with HBV in dill'erent occupation groups of'the
::3 group (41-70). Among these,25 respondents in occupation groupl; 12 respondents
..i::r score leve1. 19 respondents in occupation group2; 7 respondents have high score

- :. j. respondents in occupation group3; 37 responclents have high score level. 4
-:jr-r--3i:tS in occupation group4; 4 respondents have high score level. g respondents in
- :: -:::ron group5; 9 respondents have high score ievel.l2 respondents in occupation group6;
,' :.-.:::ients have high score level. Ail respondents in occupational level 4 and 5 have high

Table I Practice score accord to Occu ation in 4t-70

Survel,Data
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'I'ablc T'otul sc0ro Iccord tu Occu tiorr

S. urce: Survey Data

- ':.: i22) shows the total scores at dilferent occupation groups. lvla.jority o1'people in high
.:::e 1el'el are from occupation groupl. Group 3 comprises the second largest number o1'

::::-e in high score level.

Table HBV status of unmarried candidates accordi toA

:. -::e: Sun'e1'Data

Tahfre (23) shows HBV testing status at different ages, gender and marital status. It is found
@cuftatthere only a few people in all three age groups who have performed testing of HBV,
[IB\" testing status in relation to marital status shows only single femaie is found out to get

Score Low score (0-
10)

Medium score
(1r-20)

High score(21-
30)

Total

, :::.-. 1::t peOple
I

(0,77%)
66

(s0.77%)
(r.l

(48.46%) 130

, --.-:s,,r'ithout
-..!UlllL

1

(2.4%t)
15

(32,61o1')
JJ

(67,35%;)
49

: ::: ':ent
:-'1"--33-i

2
(2.78%)

20
(27.78%)

48
(68.57%) 70

- -:::.'. stal'f
0

(0%)
t0

(33.33%)
20

(66.67%) l0

: -. ":-:.S O\\InefS
I

0
(0% ) 1

o//o )(11

8

(88.8e%) I
; :,.:31 peOple

0

((y/o)
1

(51vo)
6

(-507i,)
12

Total 4 118 178 300

.\ge group Sex HBV tested
HBV not

tested Total

. 5-20

M

F

6

(31.s8%)
t7

(51.51%)

11
1-)

(68.42%)
16

(48.48%)

19

33

_ -+u

M

F

14

(46.61%)
23

(48.e4%)

16

(s3.33%)
26

(s3,06%) 49

30

M

r

-.-,,U
2

(66.67%)
15

(4s.4s%)

1

(33.33%)
18

(s4,s4%)

3

33

Total 77 90 t67
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tested. Among them singles from the middle age group are more likely to get tested for

I.IBV.

Table 4 HBV status of married candidates accordin to rou

Source: Survey Data

Table (24) shows HBV testing status at different age, gender and marital status. It can be seen

that people in the young age group(16-20) are found out to be married.To compare the HBV
testing status of married people in the middle and the elder age group, more people from the

elder age group have tested for HBV. Forrn this table, there are no married candidates with
HBV status until the age of 20,

Table HBV status of candidate accordin to sex & marital status

Sex Marital Status
HBV status

Total
HBV tested

HBV not
tested

Male Single
22

(42.31%)
30

(s7.6e%)
52

Female Single
55

(47.83%)
60

(s2,11%)
115

Male Married
Z)

(41.0%)
33

(s8.9%)
56

Female Manied
45

(s8.44%)
32

(41.s6%)
77

Sourcc: Survey Data

Table (25) shows HBV testing status according to gender and marital status. It is found out that

single females are more likely to get tested than single males. And married females are more

likely to get tested than married males.

'l'otalHBV testcd
IIIIV not

testcd
Age group Sex

M

F

l0
(s8.82%)

/.)
(7t.88%)

7

(41.18%)
I

(28.13%)

l7

7,',)

2t-40

26
(66.67%)

23
(s1.11%)

39

4S

M

F

13

(33.33%)
22

(48.89%)

41-70

o5 13368Total

lllil
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T.r blc FIBV vaccination status accordin toa rou

S:n er Data

-.:-r'.1,s HBV vaccination status in different age group. In ai1 three age group, the
:-: :r,-r-1p (21-40) has the most numberof people who have had vaccination, In
- -:-.:.: of people who get vaccinated is relatively lew as for the all three age groups.

Teble HBV vaccination status accord to sex & marital status

:-ne1 Data

-- r.-.:".\s I-lBV vaccination stritus according to gender and marital status, In this table,
ottlmsingle females are vaccinated than that of single males, And married females are

flirkely to get vaccinated than the married males,

HBV vaccination st:rtus ol'married candidatcs accordirr toA r0u

\tirtr.ls
Vaccinatcd Not vaccinatetl 'l'otal

20
(38 5%)

)/-
(62.0%) 52

_s0

(3e.1%)
t6

(61 0%)
I 2tt

39
(32.s%)

8l
(68 0%)

t20

T-trl 109 l9l 300

:.\ Marital Status Vaccinated Not vaccinated Total

Single
15

(28.e%)
37

(7t,ts%) 52

Single
47

(40.e%)
68

(se, r 3%)
115

Married
17

(30/%)
39

(69.64%) 56

Married
30

(38.e%)
47

(61.04%) 77

-,.- ] 109 191 300

i-:;:f,:r Up
Sex Vaccinated Not vaccinated Total

M

F )

7
(41.18%)

15

(44,12%

10

(58,82%)
t1

(s3.13%)

t7

M

F

10

(25,64%)
15

.r aan/ \
IJJ.-iJ7OJ

29
(74.36%)

30
(66.67%)

39

45
.t

a .il 11 86 133

::ir\ u\ Dltll
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Table (28) shows HBV vaccination status according to age group and marital status, In this
table, there are mainly occupied married people. So there is married person in the young age

group (16-20) and the elder age grolrp, more people ol'thc nrarricd pcoplc in thc clclcr age
group is vaccinated.

Table HBV vaccination status of unmarried candidate accordin to e- u

r
I

zy

Age group Sex Vaccinated Not vaccinated Total

16-20

M

F

5

(26.32%)
15

(4s.5s%)

14

(73.68%)
18

(s4.s4%)

19

JJ

21-40

M

F

8

(26.67%)
20

(42.s5%)

22
(73,3s%)

28
(s8.33%)

30

48

41-70

M

F

2

(66.61%)
t2

(36.36%)

I

(33.33%)
22

(64.11%)

J

J+

Total 62 r05 167

Source: Survey Data

Table (29) shows HBV vaccination status according to age group and marital status. In this
tab1e, there are mainly occupied single people .lt can be seen that singles from the middle age
group (21-40) get inore vaccination than the others groups. The young age group (16-20) is the
group which has the second most number of people who get vaccinated.

Table 0 HBV vaccination status accordin to Education level

t

,t
I

]

L

rii

fl

Educa
Ievel

Vaccinated Not vaccinated Total

0

(0% )

4

(100%) 4I

4
(2s%)2

7

(63.64%) 11

J
6

(13.64%)
52

(8e.66%) 58

4
99

(42.67%)
124

(ss.61%) 223

5
0

(0%)
4

(100%) 4

Total 109 1 9 1 300

Source: Survey Data

Status

!



TotalNot VaccinatedStatus Vaccinated

130
82

(63.08%)
48

(36.e2%)1

49
37

(7s.s1%)
12

(24.4e%)2

70
45

(64.29%)
25

(3s.71%)J

3017
(s6.67%)

13

(43,33%)4

9
4

(44.44%)
5

(ss.s6%)5

l26

(s0%)
6

(s0%)6

300191109Total

Full practice score
TotalScore

(-)+)(

52
38

(73.0s%)
14

(27%)t6-20

128
88

((r8.tl'%)
40

(31%)l i-40

12087

(73%)
JJ

(28%)11 -70

30021387Total

/ol. z, No. 1

In this
lung age

:lder agc

s In this
:Cdle age
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e see hatb n

all e VC educatt n leVE the most NLINI ber of ACCl I-Iatedfl S o 4 has

ilr

Table I HBV vaccination status acco to Occu level

Survey Data

shows HBV vaccination status in various occupation grollps. It can be seen that

group t has the most number of vaccinated people.

Table 2 Full ractice score accordin to

Survey Data

Trble (32) shows full practice score according to age group, The medium age grolrp (21-40)

omprii"rmost of p.opt. who get full practice score. The elder age group (41'70) comprises

ffiesecond most number of people who get full practice score. The young age group (i6-20)

has the least of people with fu1l practice score,
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5. Conclusion

Ilcpatitis B cducation nrcssagcs shottltl [tc cotrvcycd to covcl botlr rrtnrl lrrtl tuhtrrr yroplrltrtiorr

by using local languages in clear and easily understandable lbrmat. l-{ealth education should be

intensified especially directed to young people regarding the danger of addiction and sexual
prorliscuity. IJealth education should be widely spreacl to all pcoplc regarding the not all IIBV
infbcted show l{epatitis symptoms, HBV inf'ection is not curable, there is no transmission by
living together, through coughing and sneezing and by eating the food prepared by HBV
ini'cctcd pcoplc and babics borrt to IIIIV irrlcctctl rrrotlrcrs cirn llc llrcustlcrl.

Health education shor"rld be intensified directed to all people regarding the I-lBV testing and
vaccinating much ttrore c1o. Ilealth cclucation should be intcnsillcd clircctccl to cldcr pcoplc
regarding not present habit of sharing one spoon and bowl in serving at dining tables, Health
education should be raise the awareness of Hepatitis B among general population as well as
target population, Hepatitis B infection education talks were conducted at various levels by the
Ministry of l-lcalth in collaboration with rclatcd scctors. Inlbrrnation and cducation mcssagcs
were also raise through mass media such as TV sports, short messages and documentaries,
movies and songs and through printed media such as daily newspaper, pamphlets, posters,
stickers and billboards.

The Ministry should develop a coverage goal for the Hepatitis B vaccine birth dose, in the
same way that goals have been set fbr the routine immunization coverage. The effective
communication channel should be developed between the Ministry of Health and local and
international social organizations that are actively participating in Hepatitis B infection
prevention and cotitrol activities. Ol'these education programs involve more in encouraging
preventive measures and also providing vaccine more available, including low price lor
vaccine, it can be sure that the prevalence of Hepatitis B .r'ill be very much reduced among
population u,ithin the countrr,.
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SocIO.ECONCOMIC DEVBLOPMENT TUNOUCH HUMAN CAPTTAI

INvrsrrvtrNr

IN Kexs.AUK AREA oF TANINTHAYI DlvlstoN (1997-2008)

Yi Ayel and Htun MYint2

Abstract

Kanbauk Pipe Line Corridor (PLC) area is located in Yephyu Township'

Dawei District, Taninthayi Division in southern Myanrnar. In 1995, Yadana

trroject has started exploiation and production of natural gas in Mottama Gulf'

Since then, Yaclana Project has starteci implementing a Socio-Economic

Progranr therc as u port of its Corporate Social Responsibility. It is a good

exairple of Public brivate Partnership on sustainable social and economic

developments of the host community. Time series data rvas used to analyze

the irnpacts of the Socio-Economic Program over time on the social and

economic developments through human capital investment in Kanbauk PLC

area from 1997 to 2008, The findings revealed that the Socio-Economic

Program provided not only financial and technical assistances to beneficiaries'

but 
" 

also^ changed them fiom the mere recipients of donation to the

implementers oithe community development activities and turned thc vicious

circle of human deprivation into a virtuous cycle of long-term growth and

development in tlte area

Key Words: Yaciana I)rojcct, Corporate Social I{csponsibilitics, l'ublic [)r'ivutc

Partnership

Introduction
Kanbauk Iripe Line Corriclor (l)l,C') arca is locatccl in Ycllhyu"l'ownship, Dawci District.

Taninthayi 6iririon in southern Myanmar, It is 60 kilometers from Dawei in the south and 90

kilometeis from ye in the north. The major occupations of the area are farming and fishing.

The eth.ic rnacie up of tl-re region is f'airly diversc. 'l'he population ol' thc arca is nrainly

composed of Dawei (subgroup of Myanmar nationai group), Karen and Mon' The coastal

"irr.g., 
are rnainly inirabiieci by Mon fishermen, Three villages in the center o.f the area, near

the Dawei River, are occupied by Karen, usually Christians (Baptists)' The other villages are

dominated by Myanmar buddhists. The largest city, Kanbauk, also has a small Muslim

community and a mosque.

In 1995, yaclana project (a partnership of TO'|AL Exploration and Production - Myanmar;

TNOCAL; petroleum Authoiity of 'fhailand Exploratiorr & Production; and Myanma Oil and

Gas Enterprise) has started exploration and production of natural gas in Mottama Gulf' The

extracted natural gas has been exported to Thailand, passing thror"rgh Kanbauk PLC area'

I professor and Head" Economics Departrnent- YangO+l In*itu:e oiEcen'*:r:;s

2 Candidate, EMDeTS 5! Batcit



Since then, yadana project has starled implementing a Socio-Econornic I'rogranr (SLP) as part

of its corporate Social Responsibltity (c-SR) (Socio'Economic Program, 1998-2009) lt is a

good e*ample of Public Private Parlnership (PPP or P3) on sustainable social and economic

iev.lopments of tire host community. The said prograrn oflicially covers 25 villages $'ith an

estirnaied population of more than 32,000 people. It is estimated, however, that the o'erall

populationbenefiting from the program is over SO,OO0 people' It has assisted local community

in thc arcas of suitainable social ancl ccononric clcvclopnlcnt activitics sttclt rls health,

education, community development, agriculture and livestock breeding (veterinarian)'

infiastructure, and miciocredit (Socio-Economic Program, 1 998-2009)'

Deveropment is not o,ly in growth i. GDI, of country but arso increasing social status o1'the

people in the country .'Huian Development Index is one of the development indicators

I,luma, capital plry, o,, inrportant rolc in clcve lopnrent on both individuat artd aggl'cgutc lcvcl'

Yadana's Socio-Economic Development Program has been implemented in Kanbauk PLC area

for over a decade. The development in the area may bc due to SIIP's invcstt.ncnt in hunlan

capital, that may have impact on regional development, Improvement in social and economic

sectors directly affects tlie quality of tif. and well-being of the community' This research

perib,-s time series analysis urd quantilies thc inrpacts ol'social and ccottortlic tlci'cloplttcttts

through human resource investment. The policies, strategies, and best practices of the

o*** could be used to apply in other rural areas of Myanrnar where applicable'

52
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The objective of the study is to review and analyze the impacts of sEP over time on the

improvement in social and economic services through human capital investment in

Kanbauk pLC areafrom 1gg7 to 2008. The study used descriptive method using time series

data of Kanbauk PLC area from 1997 to 2008'

The rural development activities , otttcome and impacts were reviewed and analyzed to

cletermine improvement. The social development of the area were also compared with national

data to determine comparative improve*.rt. The comparisons of the trends of social status

with those of Myanma, .,ring doubie difference method was recommended by the World Bank

(World Bank, 2001),

The study applied time-series secondary data were mainly from Yadana Project's annual

reports, ielerant data fiom current Socio-Economic Program , Public l-lealth Office' and

nati,:nal data from Central Statistical Organization (CSO) .

Socio-Economic Development in Kangauk PCL Area

Before SEp started implementing in the Kanbauk pLC area, there were ranlpants o1'human

a.prlrution including iiliteracy, ilalnutrition, and poor access to water and sanitation in the

area (TOTAL, 2009; Therefore the SEP has tried its best to meet the needs of the residents

rvhile respecting their culture and way of living. Its priorities, which rvere defined with the

villagers, fo..,, o,, fbur key areas: econonlic cievelopment, health, education and infrastructule'

Its success comes fionr the corrr-r-ritment o1'the villages and villagers, since it must drive a

s,stairabie irrprovemenr in living corrclitrons throughout the region. It also p|ovidcs cnabling

environment for comnunity empolvernlent by allowing community in decision making' A1l

members of the socio-Economic program are Myanmar nationals and all the related projects

I
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(e,g., health clinics, schools, transportation infrastructure) are owned by the local communities

.o,ic.n1.,l or by t6c villngcrs thcmsclvcs (agrictrlttrrnl nnd srnnll httsiness pro,iecls) ('T'O'fAL'

2009).

As a supporl to agricultr.rral and veterinary activities, the Socio-Economic Program provides

technical assistance (4 veterinarians,3 agronomists and 32 auxiliaries), vaccination program'

supply of plants, and fertilizers to the villagers. Model farms (pigs, por'tltry, perennial crops,

ptnntntinnr) havc bcen establishecl. 'l-he microcreclit scheme (more than 5,000 bencficiaries

since t997) has bcen running sr-rccessfully. As a result, productior-r and productivity have been

increasing in the area, sllccess{irl cievelopment of rnany small farm operations, support given to

fishing and small business, and general improvement of living conditions have been observed

in the-area. Regarding infrastructllre, complete revamping of the local road network, health

and educational facilities, irrigation and drinking water supply programs, renovation of

community facilities such as meeting rooms, soccer fields, markets, churches and pagodas

have been built (TOTAL,2007).

I nvcs tttt ett t o I' Socio-Ectltt tl ttt ic P l'tt gt'a ltt

Tlie Socio-Economic Program invests heavily in SEP's budget, especially on the human

capital, since the beginning of the project and spending increases substantially. In 2008.

Socio-Economic Program spent tls $ 2.48 million (figure l). It is a good example of

Corporate Social Responsibility (CSI{) multinatiort corporatiott (MNC) scrvittg tllc

community where it cloes the business. The trend of annual budget on SE program can be seen

as follow:

Figure 1: Annr.ral budget Ibr Socio-Economic Program (US $ Million), 1996 to 2008
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Public Health Activities of Kanbauk Socio-Economic Program

Since 1995, Socio-Economic Program (SEP) has been irnple::r:":l Pnurnaul Hcalth

Care (PHC) program along the pipeline corridor villages in order to ::::rl""e :Eadxl! status ol'

local people as well as to build a high level of trust and confidence l*-:= r-e"r'r aiming to

achieve community empowerment. The aim of the activities of the ncc-:n ffiCIr in the

program is "promoting health and preventing diseases by balance of prerentrra and curative
services". The objective of program is to reduce mortality and morbidit-t ci locatr pcople by

providing the requisite facilities, promoting immunization programs, intrcdua:g tree medical

consultations and public health supervision for the villagers, and improrir,g h1g:em- These

initiatives, which were I'unded by Yadana Project, had been carried out in clrse csllaboration

with the Ministry of Health.

The SEP's PHC program consists of medical care, health education, imrnu:..:- - ::-.:::i for

children under one year and pregnant wonlen, and birth spacing, annual sc:.::. :i : ::--iralTl,
distribution of insecticide treated (impregnated) bed nets (lTNs) program ::::' --. :::1rol,
village sanitation program for control of food and water borne dise:,.--. - :"' 

=) i,by

construction ofJly-proof latrines, concrele woler well boundaries' cons'truct:..''. - ...:::n of
water wells and hilly streamwater supply), tuberculosis control program a:i ;-.,:: :. .:.trral
program. Today, ten medical doctors: a public health supervisor and 9 public :.-: . ....age)

doctors, are working in Kanbauk area representing 34 doctors per 100.1,,, ;-:-.::ion,
increased eleven times - from three doctors per 100,000 population in 1995 (TOT.j^.-, l- -9t.

Moreover, as the capacity building, SE program has trained local people interested i: :::ltn as

healthcare volunteers such as community health worker (CHW) and auxiliary midri itt , .{\'1\\r)
in each viilage for provision of services to their people (TOTAL,2009). CHWs uere l:ained

to address minor ailments at village level, and to promote safe practices in local population.

AMWs are also able to assist in child delivery and address minor ailments. During absence ol
the doctor, CHWs and AMWs provide consultations in village clinics, that villagers have been

encouraged to build u,ith the support of SE program. The SE Program has also provrded

monthly incentives to 20 AMWs and 35 CHWs.

For long-term sustainability of health status of local people, cornmunity participation,

involvement, and empowerment are very important in public health services and it is enhanced

by initiation of SE program's Public Health team. SE program's Public Health team moved

lbrward an optimum balance among comprehensive and integrated health care (promotive,

preventive, curative, and rehabilitative) activities in public health program and started to

initiate community-based health care system.

Trends in health status

I{ealth conciitions in the Kanbauk PLC area wcrc said to be poor prior to thc arrival ol thc

Socio-Econontic Program, It had had high inlant mortality rate (lMR) and maternai mortality

ratio (MMR), widespread malaria, tuberculosis, poor water quality and bad sanitation

facilities. Health staff appointed by the government was minimal and the only health

infrastructure was a station hospital in Kanbauk which had lacked necessary resources

(TOTAL,2009).
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Infant mortalify rate (IMIt)
Infant Mortality Rate (lMR) and Under-Five Mortality Rate (U5MR) are important basic

health indicators for a nation. IMR is the single most sensitive indicator of the socio-

economic situation in any given community. There was a steady downward trend of IMR in
Kanbauk PLC area for more than 10 years (until last year) from 45.7 per 1,000 live births in

lL)91 to 13.1 per 1,000 live births in 2007 - a decline of more than 7l percent in i0 years. 'l'he

IMR of Kanbauk area has already achieved the Myanmar's MDG target (28.311,000 live births

in 2015) (Ministry of National Planning and Economic Development, 2006) since 2001.

However, the IMR went back to 19.5 per 1,000 live births in 2008.

During the same period, Inlant Mortality Rate was not markeclly changed nationally, National

IMR fluctuates around 50 per 1,000 live births (TOTAL,2009). The IMR of Kanbauk area

declined much faster and steeper compared to national levels (figure 2).

Figure 2: Infant Mortality Rate (IMR): comparison of trend in Infant Mortality Rate in

Kanbauk PLC area with that in Myanmar,1997 to 2008
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Under five mortality rate (U5MR)

There was a steady downward trend of Under Five Mortality Rate (U5MR) in Kanbauk

PLC area from 74.3 per 1,000 live births in 1997 to 21.3 per 1,000 live births in 2005 * a

decline of over 70 percent in 8 years, The U5MR of Kanbauk PLC area has already achieved

the Myalmar's MDG target (38.5/1,000 live births in 2015) (Ministry of National Planning and

Economic Development,2006) since 2001. However, the U5MR went back to 33.1 per 1,000

live births in 2006 and stays around 30 per 1,000 live birfhs since then.
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U5MR was well below national level of over 70 under five deaths per 1,000 Iive births in the

same period (figure 3).

Figure 3: Under Five Mortality Rate (U5MR): comparison of trend in Under Five Mortality

Rate in Kanbauk PLC area with that of Myanmar, 1997 to 2008
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Maternal mortalifY ratio

Maternal Mortality Ratio (MMR) is a very sensitive indicator of quality of hcalth services. It

also reflects the overall status of the health of any population'

There was a steacly downward trend of maternal mortality ratio (MMR) lor nrorc than l0 ycars

from 5,71 per 1,000 live births in 1991 to 1.64 per 1,000 iive births in2007 - a decline of
more than 70 percent in 10 years. However, the MMR went back to 3.55 per 1,000 live births

in 2008. The current situation was five times higher than the Myanmar's MDG target

(0.58/1,000 live births in 2015 for rural area) (Ministry of National Planning and Economic

Development, 2006).

Although there was a stcady downwarcl trcnd of ntaternal nlortality ratio (MMR) for more than

10 years in Kanbauk PLC area, it was still much higher than national level of about 1.5

maternal death (or pregnancy related death) per 1,000 live births (figttre 4).

l|
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f trend in Maternal Mortality Ratio
Figure 4: Maternal Mortality Ratio (MMR): conrparison o

in?.a'bauk pLC arca witS tSat ol'Myartttiilr, 1997 to 200t1

Source; Kanbark pLC area Public l-lealth OJJice data (1997-2008) and CSo's data

Total student enrollment

villagers living in the Kanbauk PLC area showed strong aspirations in education' An

extensive program to improve the region's educational infrastructtrre was launched in 1996 and

now, each village has at jeast one scliool. T'eaching materials have been supplied by thc Socio-

Economic program and a school library programlas been established in 16 schools' During

early years, 44 schools were constructed and 20 were renovated' The basic education student

enrollment has increaseci graci,ally l}onl 5,210 in 1997 t.9,110 in 2008 (an increasc ol'78% in

ll years periodi 1figure 5)'

Eclucation For AII (EFA)

Myanmar attains the high ec'lr:cation status in Asia Pacific region and education level of

Myanmar was 94.89% i,iZOOq (Ministry of Education, 2009). According to a finding from the

household survey conducted in Kanbauk pLC area in 200g, the area also has a high adult

literaoy rate of. qz.zgi/, ("l.un Myint, 200g), Equity in access to ecl,cation was also observed:

oniy srnall diff'erence in the education status was seen among males and females - 96'9oh

anrong males and gi .9o1, among females with a less than 10% difference (Tun Myint' 2008)'
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Figure 5: Education: trend in studer-it enrollment in schools in Kanbauk area, 1997 to 2008

Source ; Annual reports of Yadana's Socio-Ec onomic Program ( 1 9 97 - 2 00 8)

Sturlent-Teachr,r Ratio (STR) and scholarship program

The measures designed to supporl education were implemented in coilaboration with the

Ministry of Education in-line with local practices and programs. The school teachers are civil

servant; paid by the Ministry of Education. To enable teachers to encourage serving in remote

regions and maintaining an acceptable standard of living, salaries are supplemented rvith

firiancial aid granted for over 350 teachers and assistants by the Socio-Economic Program'

The student-teacher ratio (STI{) was down from more than 41.3 students per teacher in 1997 to

27 students per teacher in 2008, While the student- teacher ratio of the nation has been stable

around 30 students per teacher for decades, it was prominent that the S'fR in Kanbauk area has

improved signifrcantly (fi gures 6)'

Once they had their high school diplomas, young people who wanted to continue their studies

*.r. ,rpiorted by scholarshipr piogru* that had allowed some students to go on to higher

education in yangon and Dawei. The numbers of scholarship recipients for college/university

education had grown gradr.raliy, from four students each for 2003 to 2005, five students in

2006, six students in2007, and 13 students in 2008'
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Figure 6: Education: CcnpariSOrl uritrends of Student-l'eacher Ratio (STI{) in Kanbauk

area with that of Myanmar, 1997 to 2008

Source; Annual reports o.[Yacluna'.s Socio-Economic Program (1997-2008) and CSO's dala

Key Findings
The trend of gradual increase in annual SEP's budget was seen since its inception in 1997 and

the budget foi zOOA was US $ 2.48 million. Due to increase in SEP's investment in human

clpital,ihc parallcl ancl signiflcant health clevelopnrent has also bccn secn in Kanbauk PLC

afea,

IMII clcclincci liorl-I 45,7 in l997 to l3.l in 2007 per 1,000 live births - a clecline ()1'morc than

71 perce,t i1 10 years, although recent increase to 19.5 deaths per 1,000 live births was seen in

zOdS. il\,fn was still well below national level of around 50 infant deaths per 1,000 live births

and it has already achieved the Myanmar's MDG target since 200i'

IJ5MI{ also clcolinccl Iiorl 74.3 pcr 1,000 livc births in 1997 to 21.3 pcr 1,000 livc irilths irr

2005 - a declinc of over 70 percent in 8 years, tJ5MR was well below national level of over

70 under ilve dcaths pcr 1,000 live births and it has already achieved thc Myanmar's MDG

torgot sincc 2001 .

MMR declined from 5.71 per 1 ,000 live births tn 1997 to 1 .64 per I ,000 live births in 2001 - a

decline of more than 70 percent in 10 years, Horvever, MMR of Kanbauk area was much

higher t6an national level of about 1,5 maternal deaths per 1,000 live births and five times

6i[hcr tSan thc \{1,i111111.11'ts MDC titrgct of'0,58/1,000 livc births in 2015 lor rttritl ltrcn'
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The adult literacy rate in Kanbauk area was 92.29% in 2008. Only small difference in the

level of education was seen among males and females: 96.9ok among males and 81 ,9oh antong

females, less than 10% dif ference.

The basic education stuc'lent enrollment has increased lrom 5,210 in 1991 to 9,110 in 2008 (an

increase of 78% in 1 I years period). At the same time, tlte stuclcnt-teachcr ratio lront ntore

tharr 41,3 str.rdents per teacher in 1997 to 27 students per teacher in 2008, an improvement of
35Yuitt ll years.

Discussion
Increasing public resources for human capital investment especially in health and education

poses critical challenge in government financing. Alma-Ata declaration promoted health as a

tool lbr socio-econonric devcloprncnt ol' a nation. It rccluircs multi-sectoral approach and

health is expressed as not just an 'output' of economic development, but also an important
'input' to development (Primary health care: Alma-Ata). Although, Government of Myanmar
now acknowledges building human capital as "investments" than simply "expcnditurcs", it
remains one of many cornpeting priorities for government revenues and therefore limited.

In Kanbauk PLC area, fortunately, Yadana Project's Socio-Economic Prograrn activities filled
the gap by investing in human capital to promote social clcveloprrtcnt, 'l'hc Iindings rcvealccl

that social development and inrprovcments in thc quality of lil'e ol'peoplc in Kanbauk PLC
area by investing in human capital has led to access to free health care for the community and

a dramatic declinc in thc lcading caLrscs o1' death; and bctter cducational opportunitics ancl

conditions for all children, along with other economic opportunities, I'he approach also
invited local beneficiaries in the process of development with the concept of community
participation, ownership, empowerment, and sustainable development, The impacts of the
program has accelerated economic growth, achieved equitable and balanced development, and
reduced the socioeconomic development gap between Kanbauk and urban areas. Social
spillover effects were also seen in Kanbauk PI-C area. Social spillover effects are externalities
of social development upon those who are not directly involved in SEP's activities.

The findings of the study were compared with the results of a cross-sectional survey conducted
by the public health consultant in April 2008 in Kanbauk area. A total of 1,627 respondents
from29l households were interviewed regarding practices of health-related issues and heights
and weights were measured to observe the health status of community (Tun Myint, 2008). The
findings were similar to the trends of the findings of socio-economic development mentioned
ir.r previous parts o1'this paper.

To bc ablc to achicvc Intcgratcd I{rrral I)cr,clopnrent, we nlay havc to cscape ll'ont thc vicious
cycie of various poverty creating fbrces (cumulative causation) and change it to virtuous cycle
(Myrdal, 1968). Making social development through investing in human capital in the
Kanbauk PLC area has cut and escaped the vicious cycle of human deprivation. The SEP has

shown not only the impacts on social development but also the community participation,
ownership, empowerment, and sustainability, as these activities have already built in the
progranl.

Yangon lnstitute of Economics Research ))r'.'a , a 2, No.1
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The impacts of the social development through human capital investment in Kanbauk PLC
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for Various Bus Lines in Yangon

Dcortorn ics

Demand for MaHtaThar Bus Lines Transportation services in yangon cify

(1if,:;'337)

Abstract
An attempt has been made in this paper to construct 

't 
nt":ryl'tl'::

demand model for the-services of MaHtaTha passenger bus serytces tn

yangon city {i.onr rqrg-gb in 
-zoorr-zool, 

orclinary [,cast Sqttares (QLS)

melhod is used. e,rong"urr"it-. i,tt.a trend mociels, the best estimated

lorecasting model is Sig"moid (S,1 curve trend model' The adjusted multiple

regression results show;;;;;;;;ngers (demand) depends on the nuntber

ol' Mirlltir'[h0's u,,"", ii'ut (ycirr) rrrrti orr 
.trvcrtrgc 

Ul'l1l]lTll:' btrs s.ltrrc ln

Yans.on. the developmtnt oi city gives rise .to 
the increase ln passengers''d'"':l';)';;,;;;'il 

;il; ;;.;;irviv i;*:Tllc the number or MaHtarha' s

buses. Time (Year) was lound to have a positive effect 
'on 

th-e 
.pt:s:engers

(demand). Another ,'po'tu"t'nnding of the analysis was the negative impact

oi vou,irnu bus's fare as expccted'

Keyrvords: t.unrpo'tution 
-a'J*una 

model' Ordinary Least Squares (QLS)'

Sigmoid (S) curve trend model'

1. Introduction

l,i,#3i::li'::i:l:.t**, or mo,ing goods and people rigm o11 prace to another

Transporlation is essentiai in the operation 
"oi"a 

marttet 
:.to^1o*y' 

which efficient in system can

improve the productivity of the economy' Transportation also has broader role I shaping

develoPment and environment'

Transportation is linking the physical movement of people and goods between points'

Transporl is one 
"r,r.. 

pinr glnroar.tion' The product commodities need to be transported to

trre requirea aertinaiion within the specrfieJ period. The crelays occurrccl will eff'ect the

production. It is imf ortant 
. 
that the iaw materials are to be iransported to the required

destination within required time. r,un'io'r'ito,,.ont P^lace to another wili occur as value to

products. The easy ttu'"tpon will benefit the spreading of market'

Transportation system will affect the price and easy transpofi will cause a saving on the market

price and otro t',uu. on elfect on the to*' to't of pioduction' On the other hand the low cost of

transport will minimir. ,n. production cost' atrci because ol' the low transport cost the

commodity are going to the consumer-directly and the.consumer's pnce is reasonable and it

wilr result in consumer,s price fa*ing at market. Determination of price stabirity and economic

+i::i:x,1':ilJ:,i,::1i;: :1?l'ffi]311",l,.".,,,ns ic, cargo rra.sporr a,d passc.gcr tr^,sport Irre

cargo transp"n ir;lr;;; ."*- -"t..i"rr'oi ftoduct' inished goods' consum-er goods' luxur1'

soods. agricultural products, ona .upiioi pi"J*,t etc. The clrgo needs to be transported to

ffir.j"pr... ,r rl,.'rcquiretl periocl. easily and quickli.

'fhe passengers trallsport inclucles the passenger's transporl services of rvorking peoples'

gove,lment serua,"rts,'skircci rabours. technicians, schoors boys a.d girls. 'l'hc passcrlgcrs

' Ma Hta Tha in Myannlar language stands for Control Committee

2 Associate Prolessor, r-to"onittbe partlncnt' Yangon Institute o1'



64 Yangon Institute of Economics Research JournaIVol 2' No'1

I

L
r

transport services contributes to the passengers travel in the required period to the requirecl

destination without harm.

In the regions there are diff'erent types of geographic areas, anci the national resources are also

different according the location. In ordei fot in. smooth and timely florv of the national

resources there shor.rld be bette' transport systems, If the communication of regions to other

regions is quick by smooth transport the regional de^velopment can enable the economic

development to prosper and the. transfe, oilubour forcei also occur and the industrial

development zones can be established' That shows that in order to get to an economic

deveropment stagc of a country, and arso in order to achieve the social development there

should be an eflrcie,t transport systcnr which is thc nrain sc.tor lor all r,u,d dcvclopnicnt'

1.2 Objectives of the StudY

There is direct retationship tetween the development of a country and the development of

transportation. In orde, to'*ove the State owned Economics Enterprise to private sector the

transport sector is one o1'the important sectors'

1. J'o constmct a small transportation demand model for the services of MaHta Tha

passenger bus line in Yangon CitY'

2. To explore the relationshif between passenger transportation and passenger

transporlation demand determinant'

1.3 Scope of the StudY
This study is focused on Mol-ltu Tha passenger bus line in Yangon City from 1988-89 to 2006-

07. During 1972 some of the bus line *.r. Jrgunized by private owners and formed as Yangon

Division Buses central committee (MaHta T[a). Yangon city passenger transport was mainly

managed by Road Trade Transport Corporation (RTC) and MaHta Tha bus line' After 1988'

there were extension of new townships and the road communication routes also became l0nger

There are fifteen bus lines in passenger transportation in Yangon city' MaHta Tha bus line has

biggest number of passenger in Yangon City transpott'

1.4 MethodologY
The statistical methodology employed in developing forecasting models for the passengers

(clemancl) for Mallta'lha:s bttscs ser'ices in Vangon city is estimatecl by thc method of

Ordinary Least Squares (QLS), Among all the 1i19a trend models' the best estirnated

forecasting mocler is Sigmoid (S) c,rve tie,d moder, The acrjusted multiple regression resuits

show that the passengei 1a.n',una) depends on the number of MaHtaTha's Buses, time (year)

and on average MaHtaTha bus's fare'

1.5 Organization of the Study . i , -c :.-a-^r..^+i^*
ffr. pufr, is organized in five chapters. Chapter one gives a brief introduction giving reasons

1br this study, trie oljective of the stLrcry, thc scopc orttrrc study, a.cl thc *rcthodology will bc

inclucled. chapter twl contains the general view on transportation such as general significance

o1, transportation, transportation and ecouomic development, demand and supply of

transportatio.. crraptcr tlirec contairs background o,-Ma ilta 'r'ha BLrs L,i,c i, Ya'go. city

transporlation. Chapter four contains the Model of demand for Ma Hta Tha Bus Line

transportation. It iricl,cles the rnoc-ler ancl empirical specification, the data and estimation

methodology, the empirical results and linding and results lbr the passenge rs (dcnland o1'Ma

Tha Bus Line in Yangon city. Finally chapter five conclude with finding'
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II The significance of the transportation
Our daily journeys to and from work, shopping centers, or urriversity classroonls involvc

transportation. Every product we consume has been transported, usually several times, before

it gets to us. Even thi services we consume would be impossible without transportation of

tois, repair parts, or other means of producing services'

In a more general way, transportation is an important part of our culture and heritage' It played

a pivotal role in ttre iiscorery, settlemert, und deveiopment of our nation' The freedom and

nrobility ol.our pcople, litcraliy a natiorr on whccls ilrrcl a pcoplc cvcr cttriorts to scc ttcw plitces

and ever anxious to undertake new tasks, is based upon eflicient transportation.

2.1 Generll significartce of transportation
Much of our social and cultural unity is based upon the existence o1'adequate transportation'

Society is a blend of many regional and locai viewpoints and traditions growing out of

differing heritages, environmenti and problems. Intemational contracts through travel and the

exchange of goods promote the interchange of ideas and the breakdown of parochialism' thus

encouraging an upward uniformity in tastei, health, eclucation, and way of'lil'c in gcncral'

Likewise, efficient transportation makes it possible for large geographic areas to be politically

unified. Cultural similarity, mutual understanding, and the economic interdependence brought

uUort Uy large-scale inter-regional trade reduce tendencies toward isolationism, while the

ability to .orimunicate rapidly makes unification administratively feasible'

2.2 Transportation and economic development

Several basic elernents are necessary for substantiai economic growth' Three of these are

adequate transportation System, an adequate System of communication' and a flexible source of

.n..gy or power. our primary concern is with adequate transportation. The transportation

syst; is an integral part of production and distribution. Both large-scale production and mass

clistribution, ,r. r,.".rrury ib, economic development' Neither is possible without efficient

and relatively cheap transpor-tation, Transportition is the very foundation of economic

development.

Economic significance of transportation is that it provides a foundation upon which the

economic growth of a nation progresses. Therefore, who make decisions affecting

transportatiJp, whether private transport company managers' public officials' or users of

transport services, have grate social responsibilities'

Economists use three different arguments to link transportation to economic growth' The first

is a macroeconomic view that looks at economic indicators and finds correlations to

transportation investntcnt and cllicicncy.'fhc sccclncl is a rnioroccOtttltttic pcrspcctivc that

considers that actions of specific companies in response to impro\/ements in transportation

services or reliability. The third is an equilibrium model that argues that improved

transportation allows lbr econorric specialization, rvith tradc lcacling to prospcrity Whilc

tliese arguments each have distinctive bases, thel' share the vieu' that better transportation

leads to ecor-ror-r-ric prosperity.-fransportation allou's for economic speciaiization' with trade

leading to prosperity. Whilc-thcsic iirglurlcnts cach havc clistitictivc bascs, thcy sharc thc vicw

that better transportation leads to economic prosperity'

tl
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?.3 Demancl and Supply of transportation
.l-rarsportatio, ancl thc nrarketplacc lor transportation function can be studicd with demand for

tra.sportation and rufpty of'trnnrpurtatio.. Suppricrs arc trrc rairroads, airlines, public transit

systems, and so on. 'tiemand' for transportatlon is people wish to travel' for any number of

reasons, and thcy are thc peoplc (or firrns or govcrnnlental agcncics) dcsiring to ship messages

and freight. These users pay to use our trans-portation system. As expenditures by individuals

and others on transportatio;total nearly 20 percent of our nation's gross national product'

when discussing transportation demand, the terms clisaggregale and oggregqle' Disaggregate

demand is the demand of a single traveller or the ihlpp., of a single piece of freight'

ngg,.g.t. clcnrancl is all these incliviclual demands added together'

2.4 Demancl for Personal Transportation
personal travel can be Lrnc-lerstoocl, sonrervhat, by behaviottrzil analysis, that is undcrstand the

various "forces" at work influencing one's decision to travel' Depending on a combination oi'

,,situatior-rs.,, one rrakes the travel ciecision. There are five different types of sitr'rational factors

influence the personal travel decision'

1. physical sunoundings inciuding the weather, and conditions at the trip's origin, destination,

and in between'

2, Social surroundings such as travelling alone, with associates, or family'

:. T.*poral, or tiire, perspective: llngth of trip, time from now until departure' time

pressures.

4. Major purpose of triP.

5. " State " of passengei: anxious, nervous, ill'3

Neariy all peisonal tiavel is influenced by the prices called price elasticity'

we deal with the demand for goods in a specific geographic location. The price of the goods in

the marketplace includes tl-re transportation costs of moving them there' It also includes any

other transportation costs associated with their assembly. In freight transportation, there is

usually slightly less concern about time savings than is the case for passenger transportation

because:

a. time has a different value for the traveller tftan for the owne of goods'

b. in passenger transpoftatior-r, tirne is usr:ally counted in minutes and hours; in goods

tra,sportatlon, it is cou,ted in irours and- most frequently- in days.

c. freight tralsportation operations are perftrmred continu.ously day and night rvhereas' in ntost

.urlr, the goods to be carried are produced during working holtrs.

d. shortened clelivery tirne must meet other equiiements, such as reliability, sccurity, and

regularity of deliveries'

III Background on Ma Hta Tha Bus Line in Yangon City Transportation

3.1 Cify Roatl Transportation in Yangon

i1,. pop,,totion of Myn,.,,ro, is spread ou-., ,.u.n states ancl seven divisions ancl is estirnated at

56.6g million in 2006-2007 of which l2o/olived in grearer Yangon, 72okin urbatr area and 7l
oZ in rural area.

Yangon division is located in the lower Myanmar, commercial areas and the most important

urban centre of the whole country. The urban expansion of the large built up areas has been

, 
Ja,rres M, Daley, t(ayrnond W. Lalorge, anci Clillbrd E,. Young, " situational Influences aff'ccting Consumcr

'fravel Behavior, " Irroceeciing, 1985 Transportation Research Forum, pp. 169-174'
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carriecl out many times by creation of new sectors added to the existing layout. It is fbrmed

with lbur districts, which arc Yiingott Ilast District, Yangon Wcst I)istrict, Yangon North

District, apcl yangop South District, 'l'hcrc arc 3J townsltips utttlcr tltc Yatlgtin Oity

Development Cornmittee (YCDC) and 12 townships in the regional area outside the YCDC

zone of influence.

Under the government of State Law and Order Restoration Council the new satellite townships

such as Shwepyitha, Fllaingtharyar. South Dagon, Norlh Dagon, Shwepar'rkkan, Waibarge

were extencied and government scrvants were given plots of land, rendering the transfers of
townships and urban areas to new towns associate with secluded land, and new bus lines that

were commenting passengers from the yeat 1990.

3.2 The Nature of Commute r in Yangon
In order to perform the office duties, and to do the daily social affairs of the societies, buses

are used for travelling. The road transport facilitates easy access to commercial business,

office af'fairs, juridical affairs, super markets, big store shops, training course elc. In Yangon.

Sule Pagoda ioad, Shwedagon Pagoda road, junctions of Myaynegone, junction of Hledan,

junction of 8 miles are major commuter mode of transport. The Sule surroundings are much

tigger than other places because there are many office, business and trading centre

concentrated in the area.

Tire extensions of new towns enable industrial zones, to be set up and the population is

spreading proportionateiy in towns and new towns areas. Hence, the populations over

crowding in downtown area are auton-iatically avoided.

3.3 Transportation Management in Yangon City
The State iaw apd Order Restoration Council had declared that among its principal objectives

and tasks, the improvement of roads and communications had a vitally imporlant role. With

the establishment of new towns and the expansion of the city highways to the city were

constructed to facilitate travel for the masses living in the new towns, and to assist in the

development of economic enterprises. Thus there are now highways into the city, sonrc

expanded from oid existing roads and others which were newly constructed.

3.4 Types of Road Transport Service Groups

Durirrg the era o1'State I{cvolutionary Council (1962), the privatc transport bus littcs tvcrc

nationaiized by the government and from that time onwards, road transport was under the

control of government. During i 972 some of the bus lines were organized by private owners

and formed as Yangon Division Buses Control Contmittee (MaHtaTha).

3.5. Dcmand of Mal'ItlTha Bus Lincs in Yangon City
For Yangon city passenger transport was mainly managed by Road Transport Corporation

(RTC) and Yangon Division Buses Control Committee (MaHtaTha). After 1988, there were

extensions of nerv townships and the road communication routes also became longer. Because

of market economic system there occurred nerv jobs opportunities and the travelling of
passengers rose nrore than before.

When road transporl \\ras managed the by go\Iernment, transpon business suffered from

sustainecl iosses. .{fter 1912the bus lrnes rvere transferred to private sectors gradually, For the

State own transport bus lines. instead of running passengers transport servicc. 'l^henlselves,
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thcy only allowed scrvices to privatc scctors as chartcr systclll.'l'lic clrartcr ol'blr.l' : ' r':i',.itc
secior paused for the way the participation of private associations that kept erori::g :c the

present level.

After 1990, the Yangon city passenger transpofi service was strengthened with the extension

of each lines as Thanmyanthu, Pyaykhaingphyo, Shweinnwa, City Municipai and

Myanmatharkaung et. Moreover, uncler the supervision of township Peace and Development

Council transportation concerns were made to Northern Division, Southern Division. \\restern

Division and Eastern Division.

The yangon Division Buses Control Comrnittce (Mal{ta'fha) nranagcs thc bLrs lincs in thc

yangon .ity purr.nger's transport. Besides, under Bandoola transport Co.,Ltd the Parami city

passenger transport lin.r ur. providing services for the Yangon city people to ensure smooth

and easy travelling.

The table (1) shows that among the Yangon city passengers transport lines MaHtaTha with the

biggest numbers of buses is giving service to the biggest number of passengers. The other city

bus lines transport capacity is 41%o and under MaHtaTha supervision there is the biggest buses

number and city passenger transport of Mal-ltaTha is (r4%, which is a big rcsponsihilily. Parami

is 1.6oh, Thanmyanthu is 3.0o , Northern Division is 9.4o/o, Southern Division is 1.4oh,

Western Division is 17.3o/o, and llastern Division is 0.24%. Also Pyikhaingphyo is 1.3%,

Shrveinnwa ts 0.4o/o, Myodawsibin is 0.1%, Kantaryawadi is 0.zoh, GEC 140 is 0.02Yo,

ShweMyinPyan is 0.1oh, Myanmartharkaung is 0.1%, ShweAethe is 0.84% as shown in the

table,

Table Y Ci Passen er's bus lines 2008-091

Numbers of BusesBus line %
%

Passenger
TransportNo %

ParticularSr

6437 2586318l3l 41 2321I MaHtaThalinCity)
1.67i5 5 352Parami2

102140 3.0540 726 8a
J Thanmyanthu

365233 9.4/41 t222 l4 Northern Divisiort
1.4l0 441905l 11 6"16Soutltcrtt Divisiott-5

748214 17.37 t027 16,)6 Western Division
9996 0.242 10177 Eastern Division
s0791 1.3282 528 98 Pyikhaingphyo
1 5000 0.495 52 0.839 Shweinnwa

0.51 I 830 0.1I 0,3 2010 Myodawsibin
8880 0.20.6 68 1.19211 Kantaryawadi

0,020.1 800I 0.3 6GEC I4O12
0,10.2 43502 0.6 15ShweMyinPyan13
0.10.2 3739J 095 15Myanmartharkaung14

0.841 166482 6215 ShweAethe
i00100 4020835318 100 6248Total

Source: MaHta Tha Planning Department Yangon

No.

620s0

2

0.6
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s transport bus lines
I MalltaTha(irrCity)

I Paranrr

s Thanrnyantltu

: Nortlrcrn Division

I Southcrn Divisiotr

t6 Wcstt'r11 Drvrsiorl

s [..tstc'rrt Division

t Pyiklr.lirrgPltYt:

,., Shrvein nrv.-t

I Myod"-rwsil:in

l Kantaryarvaclr

,. GtC 140

Sltwc'My irt PY.ltt

,, Myanntartharkaurtg

Runni Buses 08-200

Source: Table 3'6

3.6 Yangon Division Buses Control Committee (MaHta Tha)

The yangon Division Buses control committee (MaHta Tha) is operating the city passengers'

transportation with the largest ntlmber of buses out of total transport bttses' Since the

government of Myanmar allowed its economy to function with open market economic system

after 1988, private road transportation expanded and the role of MaHta Tha becomes more

important and wide.

There are nine departments under the management of MaHta Tha and the passengers transport

bus li,es are runnin; ;;J., the supervision-of MaHta Tha. The situation of the passenger bus

lines running is as mentioned below'

Table A Dail

f

Averrge Dirily
Running BusesIJ uscsNo: ol Ilus LineSr No Departtnent

26135221i
2313011422
21529517a

JJ
t74232t744
2462931255
I l)lbl66
t732141077
t792531088
2313231999
r 841^ 

lal
L+/. Ii30TotaI

Source: Planning DePartment o MaHta Tha (2008-2009)

9
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Under the control of Mallta Tha and the types of buses are city bus, bus' mini bus' iight

truck btrs attd sPccittl btts ctc,:

Table Mal{ta Tha bus and 2008-2

Source: Planning Department of Ma Hta Tha (2008-2009)

Passe nge rs

l
)
I

I
I

I

!

F

tl

3.7 Ttte Mo Hta Tlto comnritrce J'or Disciplines control and Aclions"

In the MaHta Tha organization,il1ere are-i,rvestments in the passenger bus b1'the bus o\vners

for their profit. TherJ has to be a balance between self interest motive and reasonable and

econorrical pnrr.,,g., transport lacility motivc lor the passenger ancl Mailta Tha is thc

systematically managed to fulfill these motives'

3.STrentlsofDemanrlforMaHtaThaBusLinesinYangon
The information of the passengers was collected from Ma Hta Tha's head office'

Figure (1) Trcnds of Demantl I'or Ma[ItaTha Bus Lines in Yangon

1000000000
900000000
800000000
700000000
600000000
500000000
400000000
300000000
200000000
100000000

0

1

-- 
p"155q'l1ps1'5

985 1990 199s 2000 200s 2010

Source: Appendix Table (1)

According to Figure (1) the passengers (demand) were increasing form 1988-89 to 1994-95' In

1995-96 to 2001-oz lne purr.rg.r, declined year after year' From 2002-03 to 2004-05' the

passengers (demand) *.i. ircreasing annually. In 2005-06, the passengers declined and in

2006-07 the passengers (clemand) in&eased' Therefore, the pattem of the passenger transport

ir-r Yar-rgon City is S shaPe.

Daily
Passenger

(Qtv)
(Lakh)

No of
passenger
per Trip

(Qtv)

Daily
Average

No of
Trips

Daily
Average
Running

%

Daily
Average
Running

Buses

Number
of Buses

Sr
No

Types of Buses

1 1,08166666271834| 177Ci busI
5.49110501084495591Bus ( including

minibus
2

3.03943236.1 A382516J
1.39602323871621864 Special bul-

Light truck
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IVModelofDemandforMaHtaThaBusL,inesinTransportation
Economic rheory ;;;;'; tut nor b";;i ih.;e problems' Economic theory enables the

decision_ maker to ri'mii rrr. ,*p. "r tn. jrr"""uiion'r.q,rir.J to *ut " 
informed decisions' In

ueneral, the solutio;;;; individual's-pu"tngt' t'un'po'tuiion constrained a set of depend

:# il i;ir.*i,,el'i*plirvin g assumptions'a

D: f(a,b,c,d,f'g)
D = demand for transPortatlon

a= distribution o"lUu'intss' factory' school and office

b= populatiorl
c= ncr canital GI)P

l= Suburb and a' b' c' d' e distribution

f: prirrate vehicle

Esti,rated model is 
,u^*ht

!,=f '= 
e r

,,,,,g;il::t,lJ:, data and tr.y to empirically identifv the demand for transportation'

4.1 The Mo<lel antl Empirical Specification

Tfie statisticai met'rodoiogy err-rployecr in llr.roping forecasting moclcls tbr the passengers

(demand) of MaHtJn"'rirr., in v"ngon;;;;i;i#tttr.'niq" Jf t"nd analvsis based on the

time series data. Dif.fer.nt for*, "r 
,i.ra-,ioJers fitted using tin',e series data are eleven

models. Among d,;;i,tt.d trend *"a.ir, ,rr. best estimar.o-ioi..urting modei is Sigmoid (S)

.r*. o*a model' Tht S-tu"e (Sigmoid) model is

1r,.-
y = {exp l\u+f,)}exn(u,)

1,

ln(Y,) =bo*+

tl,. p,,rJ.,rgcrs o1.Ma I-lta Tha's Il,scs of Yangon city at i'r' ycar

Lr1,.,.lilli]i,n'.'ll,,rrar logarithm, rf b1 is posirive' the slope is upward; if

negative,downward.Also, ln(y,)=bo+L,B.1o*bo is2.009andbris-0'331'reportedinthe

Model tJf;T;JI,1# 
:fi#':iT,.?li,T,li',.,.,ne ll. passensers (Demand) or yangon citv will

b. .*o,rin.d by using thc murltiplc tcgressiou nrodels 
-- :.-

'fhe rnultipleiegressiotl tllodel' used in this paper ts

Yi = Fo + 0,X,, + P,'l', + {)tX ', + tt'

Where Yi = the passengels olMa I'{ta'l"ha's Buses of Yangon city at i'l' year

Xri : number of Ma FIta Tha's Buses

Ti = Time at iti'Year

X:i : I'n average iv{a Hta Tha bus's tare at itt'year

a 
. McCarthy, Patrick S' Tratlsportation Econom

Publishers lnc USA 2001

ics: theory ancl practice: a casc stucly approach' Blackwell

In
he

in
ort
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apcj ui is thc ranclonr clisturbancc tcrnr usually asstlntc(l to bc satis{yirrg rr iril cllssicirl

assurrptiotls.

4.2.The Data and Estimation Methodology
The data are compiled l}om the record books of from Ma IIta'lha's head offlce and they are

described in the taUte of appendix. The model for the passengers (denrand) is estirnated by the

method of Ordinary Least Squares (OLS).

4.3. Empirical Results and Finding
a. Tlre passengers (demand) exhibits a S-curve during the period (1988/89 - 2006107)

The estirnateci trencl models are the fbrecasting rlodels constntcted ott the time scries clata, itr

addition to tlie model, selection critcria ers prcsented in Swc (2006). thc l3a1'csian infbrrrtation

criterion (BIC), Llannan and Quinn (HQ), final prediction error (FPE) as shown in Holden et'

al. (1990) are computed for each of the estimate models. On the basic of these selection

criteria, the best fiited forecasting rnoclcl for thc clemand for Ma I'ltaJ'ha's bttscs in Yangon city

was selected as Sigmoid (S) curve trend model.

S-shape pattern means, the passengers (demand) curve represents a S-curve. Mathematically,

S-curve is represented by the fbllowing eqr:ation.

In(.Y,) =t'r-*
t,

The best fitted regression model relating the passengers of MaFltaTha's Buses to time is

obtained as follows: (computed t-values are presented in parentheses). The t indicates

significance at 5% level,

1.012ln(.y,) = 20.537 
T

(570.se1) (- 8,623)+

R2 = 0.814 R,i = 0.SO:

Computed F - value : 74.363*, S.E: 0.120

lndependent variable = 'l'irlle (Ycar)

Dependent variable = Number of Passengers of Ma Hta Tha's Buses

Accordingto above equatiorr, the R2 value of S-curve fornr is higher than that of other forms'

Tlie coefficients, b1 ancl bz are signilicant at 5 percent level. So, the S-curve form is the best

fltted Ibrrn.'l-herelbre, the S-curve pattern is rnet with the passengcrs Ma FIta'l"ha's buses in

ya.gon city. Thc lrigure (2) shows thc observcd clata and S-curvc plottcd for thc estirnnted

purri,1g.,, of Ma FIta l'ha's buses in^Yangon city rnodcl. I1' tinrc (ycar) trcnd to inlinity,

purr.r!.r, will be have 830,0 52,907 (. '0 "')'
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Figurcrl) obscned data and s-curve forThe Passengers of Ma Hta Tha Buses in

Yirngon CitY (1988/ S9 -2006107)

Passengers

o Cb3avcd

According to Figure (2), the S-curve model is the best fitted regression line for the passengers

of MaHtaTha's Buses in Yangon city'

Table 4 An sis of Variance for the Passen emand Model 1988-8980-2006

Table (5)

Summary Statistics for the Passen Model m 1988-89 to 2006-07)

Tlmo

b. Results for the passengers (clemand) of MaHtatha's buses in Yangon city

ln this section, the study"portrays the relationship betwee, the Passengers of MaHtaTha's

buses in Yangon city and its regressors. Its regressors are number of MaThaTha's buses' time

(year),andLnor.,ug.MaHtaThabus'sfare'Theregressionmodelis
Yr = 0o + fitX ,, + 0rT, + PiX,, + u,

Where p1 is the random error term with mean zero and constant varianceo2, and E (ui uj):0

(i +j).And then, this model is applied with observed data for the period from (1988-89 to

2006101) by using the ordinary least square methods' The following 1'able (4) represents the

analysis of variance fbr the estimated passengers (demand) model (1988-89 to 2006-07)'

Accordi'g to Tabre (4) this model is sigrrificant at five perccnt levcl of signilicancc, 
'i'he

.o,,put.iudjusted R squa.e value and its iummary statistics are described in Tabie (2)'

According to Table (5), adjusted R square value is 0.851 which means that this nodel can

explain about 85.1 peicent ior the passengers of MaHtaTha buses in Yangon cin" The Durbin-

o
oo

o

oo o

o o

o

o

o-oou

sieFMean Sqlqq_DfSun of Sq!,alqs_
0.0035.2571.3258 17

3.759E15

a
J

15

18

3.976F.17

5.638E16
4.540817

Regression
Residual
Total

Durbin-
Watson

Std. ErroL of
the Estintate

Adjusted
R Square

R SqLtare

1.2936.i31E70.8510 876

15.

est

in
ted

ity,

o



Watson statistic is 1.293. To check for the assumption of the constant variance, the residual

plot is to be plotted. The Figure (3) shorvs the residual plot for the estimated passengers of

Mal-ltaTha's buses in Yatlgon city nlodcl.

Figure(3): Resiclual Plots for The Passengers of MaHtaTha's Buses in Yangon city
Model(1988-89 to 2006-07)
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S c attsrp lot

Dependent Varlable: Passengers

R.gratelon Stondrrdlz.d Predlct'd Valui

The residual plot does not show any pattern and it can be said that their variance is constant'

Hence, the model is the best fitted regression line for the passengers of MaHtaTha Buses in

yangon city, The estimated values of coefficients for this model are described in the Table

(6).
Table (6) Estimated Values of Coefficients for the Passengers of Ma HtaTha

Buses in Ci Model 1988-89 to 2006-0

According to Table (6), the estimatecl regression trodel can lre describcci as fbllorvs:

The passeng.., if Ma Hta Tha Buses = -2.75488+ 754.533 number of MaHtal'ha buses +

6.Z5aE7 time (year) - 8.889E7 Ln average Ma Hta Tha bus fare.

All coefficienti of number of Mal-ltaTha Buses, time (year) and Ln average N4a }-lta Tha bus

fare are significant at one percent level. Hence, we can say that Passetrgers (demand) is

influenced Ly number of Ma Hta Tha',s Buses, time (year) and Ln average Ma Hta Tha bus

fare.

11. Conclusion
According to our finding, there is the S-curve pattern of the passengers (demand)

during the city development period of Yangon'

a)s
d
!

!

!c

0
a
I

d

o
o

o o

o

o
oo o

o
o o

eo
o

o
o

P valuetStd. ErrorCoefficientVariable

0.082
0.000
0.000
0.02s

- 1 ,865
4.872
4.803
-2.492

-2,7 5488
7 54.533
6.25381
-8.88987

1,471l|'8
r 54,865
1.30287
3.56787

Constant
Xri
Ti
Xzi
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The passenger (demancl) depencls on number of MaHtaTha Buses, tirne (year) and I.n

average \'Ia HtaTha bus fare.
The important findings of this study relate to the determinants of the passengers

(demand) as follorvs:' 
In policy implication of the strong link between Ma Fltal'ha buses and Ma I'lta'l'ha bus

fare is that the policy makers should concentrate on reducing Ma HtaTha bus fare. Analysis of

this paper may provide useful solutions to policy makers in designing city development

policies, and ftr-taking initiatives and formulating programs appropriate for promoting city

transportation.

APPENDIX
Table (A1) MaHtaTha's Buses, Average Fare and Passengers in Yangon City (1988-89 to 2006-

Sources : MaHtaTha Head Office in Yangon,

Averagc ftrre'(K1'nt)Passengers
MaHtaTha's

buscs
Ycar

13248t43096923371 988-89
I392958096I 989-90 778032

509208606 1851446I 990-9 I

618s05347 19126221991-92
680152677 28207841992-93
7386s2464

a
J8939621993-94

820550072 5r015739r994-9s
i51A07222 8033977931 995-96
1567 11893969t9361t996-97
206666669861997 -98 804924
257028050578078 1 01998-99

682601313 507 67 6831 999-2000
67 01 88794 1007 488452000-0 1

100140216 6892592312001-02
100824091s7269438q2002-03
i008e62117906656s 52003-04

893827972 2006427632004-05
20084868765 16721112005-06

8788 1 3495 2006726302006-07
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APPENDIX
'l'ablc A2 Curve Ijstlnrrtion
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Curve name Variable Coeffient T value P- value RT

I Linear Const
t

4.818E8
2.15587

10.428
5.436

0.000
0.000

0.613

) LogLinear Const
Ln (t)

3.44488
l.7l4E8

6.947
7.694

0.000

0.000

0.764

3 Inverse Const
llt

8.095E8
-s.840E8

30.250
-6.319

0.000
0.000

0.684

4 Quadratic C
t
t2

onst 3.889E8
4.69487
-t.215E6

5.587
3.075
-t.7t6

0.000
0.007
0.105

0.653

5 Cubic C
t
e
t3

ons t 1.869E8
r.5011i8
-L32687
381497.839

2.356
,t.619
-3.762

3.459

0.032
0.000
0.002
0.004

0.794

6 Porver Const
t

4.754E,8
1.036

1rj28
139.018

0.000
0.000

0.560

7 Compound Const
Ln (t)

3.667E8
0.297

12.688
8.383

0.000
0.000

0.794

8 ignroitl (s) Const
llt

20.537
-1.071

573.912
-8.669

0.000
0.000

0,805

9 Growth Const
t

19.980
0.035

238.311
4.891

0.000
0.000

0.560

10 Exponential Const
t

4.754E,8
0.035

rr.928
4.891

0.000
0.000

0.560

11 Logistic Const
t

2.1038-9
0.965 139.018 0.000

0.s60
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