
R e s u lt  a n d  D i s c u s s i o n

4.1 Regression Analysis

The regression results of multivariate models used cross section of 48 

counties, which have 26 border counties sharing boundary line with 3 foreign 

country and 22 neighbour counties in inland of Yunnan province( shown in 

Appendix Table A.1 ), are showing in Table 4. 1. The R- square of this model is 

about 0,76 . The little low r - square show that some determination as a 

explanatory variable in this model may not completely explain the depend 

variable and / or some other independent variable are out of the model. เท other 

words, the variable considered by this model only can explain 76 percent of 

independent variable ( malaria incidence ). The other 24 percent needed to be 

modified by error term.

4.1.1 Effects on Border Counties from Foreign Counties

The coefficient of incidence of foreign country is statistically different from 

zero at 5% level. That is, coefficient of incidence of foreign countries is not zero. 

There are some relationship between INCF and LogINC, and the sign is positive 

which is same as our estimate. That means, the malaria situation of 3 foreign 

counties does play a positive role in the malaria transmission in the border 

counties of Yunnan, China. If the coefficient of this variable was not statistically 

significant, the coefficient of INCF would be zero That is, there is no relationship 

between INCF and LogINC. The malaria situation in foreign countries does not



effect the malaria transmission in counties of Yunnan, China. Although the 

coefficient is a little smaller 1 we have to look at the incidence of 824 and 683 

per 10,000 population of Lao PDR' ร malaria incidence in 1997 and 1996. เท 

short, mobile population crossing international boundary line is a ve iy important 

factor for malaria transmission in this area .

Table 4.1 The Result of Regress Analysis

( Dependent Variable is LOGINC )

V a r ia b le C o e f f ic ie n t S td . E rror P r o b .

c -0.021527 0.053817 0.6898

INCF 8.08E-05 4.07E-05 0.0494

INCNEI 0.001645 0.000744 0.0286

VECT 0.014087 0.017445 0.4208

SUR 0.026660 4.958267 0.9957

Lagged-LOGINC 0.789719 0.052181 0 .0000

R-squared 0.764205

F-statistlc 89.45064

Prob(F-statistic) 0.000000

Included observations: 144

4.1.2 Effects on Border Counties from Neighbor Counties in Inland

The result showed to us was same as our estimate. That means, The 

malaria situation in inland of Yunnan play a role on the malaria transmission in the 

border counties by mobile population, too. The coefficient of INCNEI are 

statistically different from zero at 5% level. The relationship between INCNEI and
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LogINC are existing, and a positive sign indicate that malaria situation in inland 

of Yunnan play a positive role on border malaria transmission. Malaria incidence 

rate will be effected in the border counties by mobile population when the 

situation of neighbor counties in inland is serious. This can explain some counties 

face risk from inland since the neighbor counties in inland is the hvperendemic 

area. It is similar to the variable of INCF discussed above. It would be no 

relationship between INCNEI and LogINC if the coefficient of INCNEI was zero in 

this model. Comparing the coefficient of INCF above, this one has a little bigger 

coefficient. On the one hand, we will find the average malaria incidence of less 

than 10 per 10,000 population when we look into the incidence of malaria in 

Yunnan ( Appendix Table A. 1 ). Therefore, it shouldn’t be suppressed that it is a 

bigger coefficient as the malaria situation เท neighbors of inland of Yunnan had a 

much lower incidence. On the other hand, maybe there are some inappropriate 

in the model. Because we even weighted the effect by the length of boundaty 

line. Probably it is effected by the combination of the complicated geographic 

situation as well, such as mountain, convenience of transportation.

4.1.3 Vector Control

No statistics significant difference was displayed with a wrong sign. 

Usually, we believe that vector control can reduce the malaria transmission. A 

negative sign was estimate. It means that, vector control will lower the morbidity 

of malaria. The result of this study did not show the evidence of our believes 

because the coefficient of this variable is not significantly different from zero.

The argument may be:

One reason is in light of the present control policy in Yunnan, China. The 

authorities of malaria control carry out activities under the policy which control
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priority will center on the riskier counties and population. That makes over 

activities in some counties so that the model can not reflect the relationship 

between malaria transmission and vector control as we estimate.

Another is that the small sample size cannot reflect the relationship of the 

variable with malaria incidence rate. As mentioned in introduction, border area is 

an endemic area of malaria disease. Most of counties in inland has much lower 

malaria incidence or no malaria case at all Unfortunately, most of inland counties 

cannot be included in this study due to the limitation of time. When we can consider 

all 127 counties, the result will more reliable. Or it may be inappropriate using DDT 

residual spraying only as proxy of vector control since some place employ less 

DDT residual spraying than other vector measures in Yunnan, China.

The other may be due to some error from data. It is not difficult to find 

some figure of 12.05, 12.69, 8.59, 5.7, and 4.7 ( Appendix Table 1 ). That is, 

some place can spray DDT 12 times, 8 times, 5 times, and 4 times in one year 

according to my definition of variable given in before, It looks like to be 

unbelievable. Since there are a guide line how many times should spraying 

practically. Three times of DDT residual spraying is the most possible spraying 

number in those place which have a more serious malaria situation. Moreover, 

under the limitation of insecticide supply in most counties, even once complete 

spraying is not possible as their planning coverage according to the stratification 

of malaria in Yunnan.

4.1.4 S urve illance

We are estimate a negative sign in this variable. Generally, We thought 

that there are a lagged effect on malaria control activities. That is. the more 

activities of ACD completed in this year, the lower malaria incidence will be in
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the next year. The t-v a lu e  of this study show that it is not different between the 

estimated coefficient and zero. And it show US a wrong sign. It did not show the 

evidence as we thought.

The reason may be that It cannot reflect the situation of malaria 

transmission exactly due to the over activities. Because ACD is a routine work 

for each anti-epidemic and preventive station. Usually, each anti-epidemic and 

preventive station completes the number of ACD as planing according to malaria 

situation in the previous year. Looking at the SUR of 0.0027, 0.0024, and 0.0021 

inTengchong ( No. 23), Jingu ( No.37 ), Yongde (No.41), respectively (Appendix 

Table A. 1 ). By contrast, the malaria incidence in the three counties is 14.78, 

3.27, 0.61 per 10,000 population 1 respectively (A ppend ix  Table A. 1 ). Although 

the morbidity of malaria in the three counties are quite different each other. 

Activities of surveillance in the three counties are very close.

Same reason with vector control may be the case again. This study only 

involved 48 counties out of 127 counties since most of counties excluded by this 

study has a lower malaria incidence rate generally. After involving the inland 

counties, the result will be more reliable.

The reason maybe is that ACD only as proxy of surveillance may be not 

a good indicator as we hope.

No lagged effect of surveillance on morbidity suggest that the ability of 

quick response in Yunnan is good since report monthly is necessary for each 

anti-epidemic and preventive station. Meanwhile, Anti- epidemic and preventive 

station often conduct the survey of ACD in the possible problematic area. This 

can discover the problem as soon and early as possible.
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4 .1 .5  L a g g e d  M a la r ia  in c id e n c e

W e  e s tim a te d  th a t a  p o s it iv e  re la t io n s h ip  b e tw e e n  th e  in c id e n c e  in  th e  

y e a r  t  a n d  th e  in c id e n c e  in o n e  y e a r  b e fo re  th e  y e a r  t. A c c o rd in g  to  P o n g s a  

P o rn c h a iw is e s k u l’ ร s tu d y , m a la r ia  s e v e r ity  o f  p re v a le n c e  d e p e n d  o n  th e  

tra n s m is s io n  ra te  a n d  p a tie n t 's  r e c o v e r /  ra te  ( e q u a tio n  2.1 ). T h e  c o e ff ic ie n t o f 

la g g e d  in c id e n c e  is s ta t is t ic a lly  s ig n if ic a n t d if fe re n t fro m  ze ro . T h e  la g g e d  m a la r ia  

in c id e n c e  e ffe c ts  th e  m a la r ia  tra n s m is s io n  in th e  n e x t y e a r  T h is  s tu d y  c o in c id e s  

w ith  th e  f in d in g s  b y  P o rn c h a iw is e s k u l. T h is  im p ly  th a t, re fe rr in g  th e  p re v io u s  

in c id e n c e  c a n  b e  an  a p p ro p r ia te  fa c to r  ta k e n  in to  c o n s id e ra tio n  w h e n  p o lic y  o f 

c o n tro l o r  re s o u rc e  a llo c a tio n  w a s  d o n e . B e c a u s e  th e  c h a n g e  o f  w o rk in g  o r  liv in g  

c o n d it io n  is a lw a y s  a t a  v e ry  s lo w  s p e e d  a n d  h u m a n  b e h a v io r  a lw a y s  c h a n g e s  a 

little  b y  a  little.

4.1. 6 Conclusion of Regress Analysis

T h e  re g re s s io n  a n a ly s is  s h o w e d  th a t th e  m o d e l c a n  b e  a c c e p te d . It im p ly  

th a t th e re  a re  p o s it iv e  re la t io n s h ip  b e tw e e n  fo re ig n  n a tio n s  a n d  th e  m a la ria  

in c id e n c e  in th e  b o rd e r  c o u n tie s  o f  Y u n n a n , C h in a . L a g g e d  in c id e n c e  h as  a ls o  

p o s it iv e  e ffe c t  on  m a la r ia  in c id e n c e  in  th e  b o rd e r  c o u n tie s  o f  Y u n n a n , C h in a . 

S u tv e illa n c e . v e c to r  c o n tro l h a v e n 't  s h o w  th e  e v id e n c e  o f  re la t io n s h ip  w ith  

in d e p e n d e n t v a r ia b le  o f m a la r ia  m o rb id ity . It s e e m s  th a t m o b ile  p o p u la t io n  is an  

im p o r ta n t fa c t  e ffe c te d  m a la r ia  tra n s m is s io n  in th is  a re a .

4 .2  A n a ly s is  o f  o t h e r  F a c to r s

A s  s h o w n  in re g re s s  a n a ly s is , IN C F  p la y  a ro le  o n  m a la ria  tra n s m is s io n  in 

Y u n n a n , b u t th e re  a re  th re e  c o u n tr ie s  w ith  d if fe re n t s itu a tio n  a lo n g  th e  

in te rn a tio n a l b o u n d a ry  line . If th e  m o b ile  p o p u la t io n  b a s e d  o n  c o u n ty  w a s
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a v a ila b le , th e  c o n c lu s io n  w o u ld  h a d  b e e n  e a s y  to  d ra w n . M o re o v e r, a s  d is c u s s in g  

in th e  m e th o d o lo g y , th e  fa c to r  a ffe c te d  m a la ria  tra n s m is s io n  n o t o n iy  re s u lt fro m  

m o b ile  p o p u la t io n , b u t s o c ia l e c o n o m ic  fa c to rs , as w e ll. T h e re fo re , it is n e c e s s a ry  

a n d  h e lp fu l to  h a v e  a c lo s e  lo o k  a t th e s e  fa c to rs  b e fo re  o u r  d ra w in g  c o n c lu s io n .

G e n e ra lly , L a o  PD R  h a s  th e  h ig h e s t in c id e n c e  o f  m a la ria  a s  s h o w n  in 

T a b le  4 .2  , T h e  s e c o n d  o n e  is M y a n m a r. T h e  lo w e s t in c id e n c e  ra te  is V ie tn a m . 

L o o k in g  a t  th e  in c id e n c e  ra te  in b o rd e r  c o u n tie s  o f Y u n n a n , th e  g ro u p  b o rd e re d  

on  L a o  h a s  h ig h e s t in c id e n c e  ra te . T h e  g ro u p  lin k e d  w ith  M y a n m a r ra n k s  th e  

s e c o n d  p la c e . T h e  lo w e s t o n e  is th o s e  c o n n e c t w ith  V ie tn a m . T h is  c o n s e q u e n c e  is 

e x a c t ly  c o n s is te n t w ith  th e  in c id e n c e  o f th e  th re e  fo re ig n  n a tio n s . L o o k in g  in to  th e  

d e ta il o f  T a b le  4 .2 , c a n  fo u n d  th a t  th e  s e v e rity  o f m a la r ia  tra n s m is s io n  เท b o rd e r  

c o u n tie s  o f  Y u n n a n  e x a c tly  c o in c id e  to  th e  s e v e r ity  o f  m a la ria  tra n s m is s io n  in 

L ao , a n d  V ie tn a m  d u r in g  1 9 9 5  to  1 9 9 7 . T h e  m a la r ia  s itu a tio n  o f  b o rd e r  a re a s  a lo n g  

w ith  L a o  d u r in g  1 9 9 5 -1 9 9 7  is w o rs e n  y e a r  b y  y e a r  w h ile  th e  s a m e  s itu a tio n  w a s  

h a p p e n in g  in Lao . O n  th e  o p p o s ite , T h e  m a la ria  s itu a tio n  เท b o th  s id e  o f  C h ln a -  

V ie tn a m  b o u n d a ry  lin e  is g e tt in g  b e tte r  d u r in g  th e  th re e  y e a rs . A lth o u g h  th e  

c o u n tie s  a lo n g  w ith  M y a n m a r is  n o t m a tc h  th e  s itu a tio n  in  M y a n m a r d u r in g  th e  

p e r io d . T h e  m a la r ia  in c id e n c e  ra te  เท 1996  is lo w e s t เท th e  b o rd e r  a re a s  o f 

Y u n n a n  w h ile  th e  m a la r ia  in c id e n c e  ra te  in 199 7  is lo w e s t in M y a n m a r. T h is  m a y  

b e  d u e  to  th e  f ig u re  o f  m a la r ia  m o rb id ity  in th e  s tu d y  u s e d  th e  n a tio n a l in c id e n c e  

ra te . It is  m a y  n o t re p re s e n ta tiv e  th e  s itu a tio n  in th e  b o rd e r  a re a  o f  M y a n m a r 

a lo n g  w ith  Y u n n a n . T h is  c a n  te li US th a t th e re  a re  re la t io n s h ip  b e tw e e n  fo re ig n  

n a tio n  a n d  th e  b o rd e r  c o u n tie s  in  Y u n n a n  in s p ite  o f  th e  d if fe re n c e  M ya n m a r.

C o n s id e r in g  a b o u t th e  m o b ile  p o p u la t io n  c ro s s in g , th e  f ig u re  o f  m o b ile  

p o p u la t io n  s h o w  th a t th e  n u m b e r  c ro s s in g  th e  b o u n d a ry  o f M y a n m a r a n d  C h in a , is 

fa r  m o re  th a n  a n y  o th e r  one . S u p p o s e  th a t M o b ile  p o p u la t io n  c ro s s  b o rd e r  

e v e n ly , th e  n u m b e r o f  p o p u la t io n  c ro s s in g  b o rd e r  line  p e r  K ilo m e te r  re g a rd  a s  th e



T a b le  4. 2  C o m p a r is o n  o f  M a la r ia  S itu a tio n  in th e  B o rd e r  C o u n ty  o f  Y u n n a n , C h in a .

Laos-China Myanrnar-China Vietnam-China

V a ria b le s 199 5 1 9 9 6 1 9 9 7 1 9 9 5 1 9 9 6 1997 1 9 9 5 1 9 9 6 199 7

F o re ig n  c o u n tr ie s  

In c id e n c e  1 ( 1  /  1 ,0 0 0  )
6 3 .2 68.2 8 2 .5 22.8 2 5 .6 2 0 .7 9.01 7 .0 7 5 .8

In c id e n c e  ra te  in b o rd e r  c o u n tie s  

o f  Y u n n a n  2( 1 /1 ,0 0 0  )
2.0 2.61 3 .7 7 1 .64 1 .4 2 1 .82 1.1 0 .7 2 0 .5 5

N o  . O f b o rd e r  c ro s s in g  3 

( p e rs o n  t im e s  )
2 3 0 ,8 2 7 2 0 3 ,2 3 5 2 4 2 ,9 0 5 5 ,7 1 4 ,3 4 0 8 ,8 3 0 .5 8 0 1 1 ,8 0 1 ,6 1 6 1 ,5 9 4 ,4 6 6 1 ,2 8 5 ,6 6 4 1 ,5 8 2 ,2 3 9

L e n g th  o f b o rd e r  l in e ‘1( K m  ) 4 2 3 2 ,1 8 5 1,281

G C P  p e r  c a p ita  5 ( R M B  ) 2 9 7 4 3 ,3 1 8 Na 2311 2 ,5 7 6 N a 1 3 4 4 1 5 2 7 N a

N ote : 1: D a ta  s o u rc e  c o m p ile  fro m  s ta t is t ic s  y e a rb o o k s  fo r  V ie tn a m , th e s is  fo r  L a o s , u n p u b lis h e d  d a ta  fo r  M y a n m a r. 

2: T h e  d a ta  e x tra c t  fro m  a n n u a l re p o r t  o f  Y IM C  in 1 9 9 5 , 1996, 1 99 7 .

3: T h e  d a ta  re s o u rc e  is s ta tis tic s  re c o rd s  o f  b o rd e r  p o r t  o ffice .

4: C e n tra l in te ll ig e n t a g e n c y

5: T h e  d a ta  re s o u rc e  is fro m  s ta t is t ic s  y e a rb o o k  o f  Y u n n a n .
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in d ic a to r . T h e  g ro u p  o f M y a n m a r a n d  C h in a , is s till th e  h ig h e s t. T h e  g ro u p  o f 

V ie tn a m  a n d  C h in a  is fo llo w in g , th e n  it is th e  g ro u p  o f L a o - C h in a . A s  th e  

c o e f f ic ie n t  o f IN C F  sh o w , w h e n  e v e ry  u n it c h a n g e  o f  fo re ig n  n a tio n 's  m a la r ia  

in c id e n c e , a s  a re su lt, th e  m a la r ia  in c id e n c e  in b o rd e r  c o u n ty  o f  Y u n n a n  w ill 

c h a n g e  th e  p e rc e n ta g e  m u c h  o f c o e ff ic ie n t ( th e  re a l p e rc e n ta g e  n e e d  tra n s fo rm  

b y  a n ti- lo g a r ith m ). T h a t is, th e  n u m b e r  o f  m o b ile  p o p u la t io n  is a m a tte r  o f 

m a la r ia  tra n s m is s io n  in Y u n n a n . T h e  m o re  b o rd e r  c ro s s in g  th e re  a re  in o n e  

c o u n ty , th e  h ig h e r  r isk  th e  c o u n ty  is fa c in g .

A s  mentioned in previous, we can look at the change of independent 

variable to compare the effect from each side of boundary line by coefficient of 

INCF or INCNEI multiplying the unit weighted malaria incidence. Actually, the 

figure only show US the evidence of effect by the number of mobile population. 

Further, we can measure the effect of length of boundary line by comparing the 

intensity effect of each counties, which show US the per unit length of change of 

independent variable result from the change of explain varlable( as shown เท 

Equation 4.1 ).

0 t1 * Incf

In te n s ity  e ffe c t fro m  fo re ig n  c o u n try ^ -----------------------  ( 4 . 1  )

L-x

F o r e x a m p le , c o n s id e r in g  th e  e ffe c t fro m  fo re ig n  c o u n try  in  1997, M e n g  la 

( N o. ร  ) w h ic h  h a v e  lo n g e s t b o u n d a ry  line  เท a ll ra n k e d  th e  s e c o n d  h ig h e s t r isk  

a c c o rd in g  in te n s ity  e ffe c t  ( a s  s h o w n  in T a b le  4 .3  ). Its m a la r ia  in c id e n c e  ra te  in 

1 9 9 7  is th e  h ig h e s t c o u n ty  in  Y u n n a n  p ro v in c e . T hus, It s e e m s  th a t th e  le n g th  o f 

b o u n d a ry  lin e  s u g g e s t th e  r is k  fro m  fo re ig n . J ia n  C hen ( N o .7 ) fa c e  a q u ite  h ig h e r  

r is k  a t m a la r ia  fro m  fo re ig n  c o u n try  c o m p a r in g  to  th e  o th e r  c o u n tie s  ( a s  s h o w n  in 

T a b le  4 .3  ). A c tu a lly , th e  le n g th  o f  b o rd e r  line  w ith  fo re ig n  c o u n try  is m e d iu m



T a b le  4 .3  C o m p a ris o n  o f in te n s ity  e ffe c t fro m  fo re ig n  c o u n try  a n d  in la n d  co u n ty

No. County Intensity effect from foreign country Intensity effect from inland county
1 Fu run 0 .0 0 7 2 7 7 0 .0 0 5 7 1 3 0 .0 0 4 6 8 6 0 .0 0 0 8 8 5 0 .0 0 1 0 4 9 0 .0 0 0 9 6 3

o M a il p o 0 .0 0 7 2 7 8 0 .0 0 5 7 1 3 0 .0 0 4 6 8 7 0 .0 0 3 9 1 5 0 .0 0 2 0 0 3 0 .0 0 2 1 1 1

3 M a  g u a n 0 .0 0 7 2 7 7 0 .0 0 5 7 1 4 0 .0 0 4 6 8 6 0 .0 2 0 2 1 7 0 .0 1 7 8 1 6 0 .0 1 1 6 7 8

4 H e  kou 0 .0 0 7 2 7 8 0 .0 0 5 7 1 3 0 .0 0 4 6 8 6 0 .0 2 1 2 2 0 0 .0 1 2 1 6 9 0 .0 0 9 4 5 4

5 J in  p in g 0 .0 0 7 2 7 8 0 .0 0 5 7 1 3 0 .0 0 4 6 8 7 0 .0 3 8 7 4 6 0 .0 3 0 4 4 4 0 .0 2 4 0 4 6

6 Lu  c h u n 0 .0 0 7 2 7 8 0 .0 0 5 7 1 3 0 .0 0 4 6 8 6 0 .0 2 9 7 0 1 0 .0 1 9 9 2 6 0 .0 1 8 2 3 2

7 J ia n  C h e n g 0 .0 3 5 1 4 3 0 .0 3 7 1 7 5 0 .0 4 4 1 0 4 0 .0 1 2 0 9 8 0 .0 1 2 5 3 5 0 .0 1 9 5 4 2

8 M e n g  la 0 .0 4 8 0 1 5 0 .0 5 1 8 9 3 0 .0 6 1 9 7 0 0 .0 4 5 8 8 4 0 .0 4 2 3 6 4 0 .0 7 5 3 5 8

9 J in g  h o n g 0 .0 1 8 3 8 2 0 .0 2 0 6 8 5 0 .0 1 6 7 2 5 0 .0 1 9 5 3 1 0 .0 2 3 7 1 1 0 .0 3 4 3 8 9

10 M e n g  ha i 0 .0 1 8 3 8 2 0 .0 2 0 6 8 5 0 .0 1 6 7 2 6 0 .0 3 0 5 7 9 0 .0 2 7 4 1 7 0 .0 4 9 8 1 1

11 L a n  c a n 0 .0 1 8 3 8 2 0 .0 2 0 6 8 5 0 .0 1 6 7 2 6 0 .0 2 3 4 2 1 0 .0 1 6 6 4 6 0 .0 1 5 9 6 5

12 M e n g  lia n 0 .0 1 8 3 8 2 0 .0 2 0 6 8 5 0 .0 1 6 7 2 5 0 .0 1 7 2 5 3 0 .0 1 1 6 2 4 0 .0 1 2 6 5 9

13 X i m e n g 0 .0 1 8 3 8 2 0 .0 2 0 6 8 5 0 .0 1 6 7 2 6 0 .0 0 7 3 0 5 0 .0 0 5 0 4 8 0 .0 0 8 6 3 9

14 C a n  y u a n 0 .0 1 8 3 8 2 0 .0 2 0 6 8 5 0 .0 1 6 7 2 6 0 .0 1 1 3 2 2 0 .0 1 5 8 0 0 0 .0 1 7 8 4 2

15 G e n g  m a 0 .0 1 8 3 8 2 0 .0 2 0 6 8 4 0 .0 1 6 7 2 6 0 .0 0 4 7 4 2 0 .0 0 8 3 0 6 0 .0 1 0 2 6 6

16 Z h e n  k a n g 0 .0 1 8 3 8 2 0 .0 2 0 6 8 5 0 .0 1 6 7 2 6 0 .0 0 6 9 9 6 0 .0 1 0 7 2 0 0 .0 1 2 6 6 6

17 L o n g  lin g 0 .0 1 8 3 8 2 0 .0 2 0 6 8 4 0 .0 1 6 7 2 6 0 .0 1 7 6 1 1 0 .0 1 4 6 2 7 0 .0 1 3 8 3 8

18 L u  xi 0 .0 1 8 3 8 2 0 .0 2 0 6 8 5 0 .0 1 6 7 2 6 0 .0 2 9 2 0 4 0 .0 1 2 9 3 4 0 .0 1 9 5 9 3

19 W a n  d in g 0 .0 6 9 8 5 2 0 .0 7 8 6 0 2 0 .0 6 3 5 5 8 0 .0 3 2 7 1 9 0 .0 2 5 7 2 8 0 .0 3 4 3 3 9

2 0 Rui li 0 .0 0 4 8 3 7 0 .0 0 5 4 4 3 0 .0 0 4 4 0 2 0 .0 5 2 6 9 3 0 .0 1 9 9 3 9 0 .0 2 5 8 6 9

21 L o n g  c h u a n 0 .0 1 8 3 8 2 0 .0 2 0 6 8 4 0 .0 1 6 7 2 6 0 .0 3 9 9 0 2 0 .0 3 1 0 1 4 0  0 3 2 4 1 6

22 Y in g  jia n g 0 .0 1 8 3 8 2 0 .0 2 0 6 8 5 0 .0 1 6 7 2 6 0 .0 3 5 0 7 1 0 .0 1 7 2 4 6 0 .0 2 6 1 4 2

23
L

T e n g  C h o n g 0 .0 1 6 9 9 5 0 .0 2 1 3 7 4 0 .0 1 7 2 8 3
.

0 .0 2 0 2 6 5 0 .0 1 5 9 3 5 0  0 1 4 9 7 3

1 24 L u  sh u i 0 .0 1 8 3 8 2 0 .0 2 0 6 8 5 0 .0 1 6 7 2 6 0 0 1 8 9 1 4 0 .0 1 7 4 4 5 0 .0 1 1 7 9 4

2 5 Fu g o n g 0 .0 1 8 3 8 2 0 .0 2 0 6 8 5 0 .0 1 6 7 2 6 0 .0 0 6 0 3 3 0 .0 0 8 0 2 9 0 .0 0 8 0 0 5

2 6 G o n g  Shan 0 .0 1 8 3 8 2  1 0 .0 2 0 6 8 5 0 .0 1 6 7 2 6 0  0 0 7 0 2 7 0 .0 1 0 4 1 6 0 .0 0 9 9 5 5
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a m o n g  th e  b o rd e r  c o u n tie s  o f  Y u n n a n . It s e e m s  th a t th e  c o m b in a tio n  e ffe c t  o f 

le n g th  o f b o u n d a ry  line  a n d  m a la r ia  s itu a tio n  in th e  th re e  fo re ig n  c o u n tr ie s  h a v e  

th e  in f lu e n c e  on  m a la r ia  tra n s m is s io n  in b o rd e r  a re a  o f Y u nn a n .

W e  c a n  n o tic e  th a t th e  c o u n tie s  b o rd e r in g  w ith  L a o s  h a s  h ig h e s t G C P  

p e r  c a p ita . T h e  s e c o n d  is th e  g ro u p  a lo n g  w ith  M y a n m a r. T h e  la s t o n e  is 

V ie tn a m . It s e e m s  to  US th a t m o b ile  p o p u la t io n  c ro s s in g  in te rn a tio n a l b o u n d a ry  

lin e  a ttr ib u te  to  th e  d e v e lo p m e n t o f  lo c a l e c o n o m y  w h ile  it s u ffe r  th e  m a la ria  

d is e a s e . T h is  s h o w  US th e  m a la r ia  g o  a lo n g  w ith  e c o n o m ic  a c tiv it ie s  in Y u n n a n

4.3 Analysis of Resource Allocation

As mentioned in previous chapter, the spillover effect indicate the effect of 

this factor on output by one more unit input employed. The higher spillover effect 

means the border counties is at higher risk from foreign nation by mobile 

population. Measures of control focusing on mobile population in those area will get 

higher return than the control in the counties with lower spillover effect. Generally 

speaking 1 with the increase of mobile population cross the international border, 

Luchun ( No.6) Jinghong ( No. 9), Longling (No.  17 ), Longchuan (No. 21 ) in 

1 9 9 7  have a  higher spillover effect ( shown in T a b le  4.4 ) according to Equation 

( 3 .8 .1  ). T h e o re tic a lly  , o v e ra ll a llo c a tio n  e ff ic ie n c y  c a n  b e  re a c h e d  u n d e r  th e  

lim ita tio n  o f  h e a lth  re s o u rc e  if m o re  re s o u rc e  w e re  a llo c a te d  เท th o s e  c o u n tie s . 

T h a t is, s a m e  a m o u n t o f re s o u rc e  in  c o n tro l m a la ria  in th e  fo u r  h ig h e s t s p illo v e r  

e ffe c t  c a n  g e t h ig h e r re tu rn  o r  c o m p a ra t iv e ly  lo w e r c o s t p e r  p re v e n te d  c a s e  o r  

d e a th  c o m p a re  to  th a t in th e  c o u n tie s  'With lo w e r  s p illo v e r  e ffe c t. O n  th e  o p p o s ite  

s id e  1 F u n in  ( No1 ), M e n g iia n (  N o  12), X im e n g  (No. 13 ), a n d  G o n g s h a n  ( No. 

2 6  ) h a v e  lo w e s t s p illo v e r  e ffe c t, It c a n  le ss  in p u t on  m a la r ia  c o n tro l in th e  la te r 

fiv e  c o u n tie s  in 199 7  if a m o re  a p p ro p r ia te  e f f ic ie n c y  of re s o u rc e  a llo c a tio n  is th e  

re q u ire m e n t. In e ff ic ie n t a llo c a tio n  w ill be  th e  c a s e  if in p u t in th e  in th e  five



Table 4.4 The spillover effect of Mobile Population เท Each County of Yunnan.

County S P 9 5 S P 9 6 S P 9 7

1 Fu n in 0 .0 0 0 1 1 6 0 .0 0 0 1 3 3 0 .0 0 0 1 3 9

2 M a li p o 0 .0 0 0 1 5 5 0 .0 0 0 1 3 0 0 .0 0 0 1 4 4

3 M a g u a n 0 .0 0 0 7 2 9 0 .0 0 0 7 7 3 0 .0 0 0 6 8 8

4 H e  kou 0 .0 0 0 4 0 6 0 .0 0 0 3 3 3 0 .0 0 0 3 2 1

5 Jin  p in g 0 .0 0 0 4 5 1 0 .0 0 0 4 5 1 0 .0 0 0 4 4 1

6 Lu C hun 0 .0 0 0 9 1 5 0 ,0 0 0 8 5 4 0 .0 0 0 8 9 6

7 J ia n  C h e n g 0 .0 0 0 1 4 9 0 .0 0 0 1 4 7 0 .0 0 0 1 6 7

8 M e n g  la 0 .0 0 0 1 1 5 0 .0 0 0 1 1 0 0 .0 0 0 1 2 4

9 J in g  h o n g 0 .0 0 0 3 4 8 0 .0 0 0 3 6 6 0 .0 0 0 5 2 7

10 M e n g  ha i 0 .0 0 0 2 9 7 0 .0 0 0 2 5 8 0 .0 0 0 4 3 0

11 L a n  c a n 0 .0 0 0 5 8 0 0 .0 0 0 4 3 8 0 .0 0 0 4 8 8

12 M e n g  lian 0 .0 0 0 1 4 7 0 .0 0 0 1 2 1 0 .0 0 0 1 3 5

13 Xi m e n g 0 .0 0 0 1 0 9 0 .0 0 0 0 9 8 0 .0 0 0 1 1 8

14 C a n  y u a n 0 .0 0 0 1 2 2 0 .0 0 0 1 3 2 0 .0 0 0 1 5 1

15 G e n g  m a 0 .0 0 0 2 2 7 0 .0 0 0 2 9 7 0 .0 0 0 3 8 8

16 Z h e n  k a n g 0 .0 0 0 1 5 4 0 .0 0 0 1 7 9 0 .0 0 0 2 2 0

17 L o n g  lin g 0 .0 0 0 6 8 0 0 .0 0 0 5 7 3 0 .0 0 0 6 2 7

18 Lu  xi 0 .0 0 0 4 0 0 0 .0 0 0 2 2 4 0 .0 0 0 3 3 0

19 W a n  d in g 0 .0 0 0 1 5 0 0 .0 0 0 1 3 0 0 .0 0 0 1 6 0

2 0 Rui li 0 .0 0 0 4 7 6 0 .0 0 0 2 4 0 0 .0 0 0 3 2 2

21 L o n g  c h u a n 0 .0 0 0 5 7 5 0 .0 0 0 4 5 9 0 .0 0 0 5 3 8

2 2 Y in g  j ia n g 0 .0 0 0 1 9 4 0 .0 0 0 1 3 2 0 .0 0 0 1 7 4

2 3 T e n g  C h o n g 0 .0 0 0 2 5 6 0 .0 0 0 2 0 7 0 .0 0 0 2 2 6

24 Lu  s h u i 0 .0 0 0 3 0 1 0 .0 0 0 2 6 6 0 .0 0 0 2 3 9

2 5 Fu g o n g 0 .0 0 0 1 2 8 0 .0 0 0 1 3 7 0 .0 0 0 1 4 9

26 G o n g  s h a n 0  0 0 0 1 0 4 0.000112 0 .0 0 0 1 1 7



Table 4.4 The spillover effect of Mobile Population in Each County of Yunnan.

County S P 9 5 S P 9 6 S P 97

27 Xi chou 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

2 8 Guang nan 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

2 9 Wen Shan 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

3 0 Ping biari 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

31 Ge jiu 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

3 2 Yuan yang 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

3 3 Hong he 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

3 4 Mo jiang 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

3 5 Pu e r 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

3 6 Si mao 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

3 7 Jing gu 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

3 8 Shuang jiang 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

3 9 Lin can 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

4 0 Yun xian 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

41 Yong de 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

4 2 Shi dian 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

43 Bao shan 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

4 4 Liang he 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

4 5 Yun long 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

4 6 Lan ping 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

47 Wei XI 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

48 De qin 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5 0 .0 0 1 6 4 5

Note: No. 1-26 are border counties
No. 27-48 are non border counties
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c o u n tie s  w ith  lo w e r s p il lo v e r  e ffe c t is s a m e  a s  th e  c o u n tie s  w ith  h ig h e r  s p illo v e r  

e ffe c t. F o r th e  n o n -b o rd e r  c o u n tie s , it w ill b e  a n o th e r  s to ry . A s  w e  h y p o th e s is  th e  

n o n -b o rd e r  c o u n tie s  w h ic h  is n o t c o n n e c t fo re ig n  c o u n t iy  h a v e n 't e ffe c t  a t a ll, s o  

th a t th e  p a r t  o f  2 *IN C F  a n d  IN C F  in E q u a tio n  ( 3 8 . 1  ) a re  ze ro . A s  a re su lt, th e  

s p il lo v e r  e ffe c t is th e  c o e f f ic ie n t  o f  th e  v a r ia b le  o f  IN C N E I. O b v io u s ly , It is n o t 

th e  tru th  d u e  to  th e  a s s u m p tio n .

R e fe rr in g  to  th e  c o n tro l a c tiv it ie s  o f  m a la r ia  c o n tro l a c t iv it ie s  in  1 9 9 7  ( 

S h o w n  in A p p e n d ix  T a b le  A.1 ), th e  v e c to r  c o n tro l in c o u n tie s  w ith  h ig h e s t 

s p il lo v e r  e ffe c t  a re  0, 0 .9 9 9 3 , 0, 0 .0 1 1 2 , 0, re s p e c tiv e ly . T h e  v e c to r  c o n tro l in 

c o u n tie s  w ith  h ig h e s t s p il lo v e r  e f fe c t  a re  0, 0.6677, 0.8326, 0.3433, a n d  0. T h e  

p o p u la t io n  c o v e re d  b y  D D T  re s id u a l s p ra y in g  is h ig h e r  th a n  th e  c o u n tie s  w ith  

lo w e r s p il lo v e r  e ffe c t th a n  in th o s e  c o u n tie s  w ith  h ig h e r  s p illo v e r  e ffe c t.

N e x t, le t’ ร  lo o k  a t  s u rv e illa n c e  . T h e  s u rv e illa n c e  in c o u n tie s  w ith  h ig h e r  

s p il lo v e r  e f fe c t  w a s  0.0085, 0.0102, 0.00206, a n d  0.0044, re s p e c tiv e ly . T h e  h ig h e r 

e ffe c t  g ro u p  w e re  0.00319, 0.00985, a n d  0.00243. It s e e m s  q u ite  s im ila r  a m o u n t 

o f  s u rv e illa n c e  a c tiv it ie s  c o n d u c te d  in  th e  tw o  g ro u p .

F o r  e ffe c t on  th e  n o n -b o rd e r  c o u n tie s , th e  s p illo v e r  e f fe c t  o f  p o p u la t io n  

m o b ility  fro m  in la n d  c o u n tie s  is c o n s id e re d  ( s h o w in g  in  T a b le  4 .5  ). S in c e  w e  

a s s u m e  th a t th e re  is n o  e ffe c t fro m  fo re ig n  c o u n t iy  s o  th a t th e  s p illo v e r  e ffe c t 

fro m  fo re ig n  c o u n try  a re  z e ro  fo r  th e  n o n -b o rd e r  c o u n ty . S u ffe r in g  h ig h e r  r isk  w ill 

b e  th e  c a s e  w h e n  th e re  a re  h ig h e r s p illo v e r  e ffe c t. F o r e x a m p le , F lo n g h e  ( No. 

3 3  ), M o jia n  ( No. 34  ), P u e r ( No. 3 5  ) h a v e  a  h ig h e r  p r io r ity  in 1 9 9 5  s in c e  it is 

w ith in  a r is k ie r  s itu a tio n . B y  c o n tra s t. Y u n x ia n  ( N o. 4 0  ), S h id ia n  ( N o. 4 2  ), 

Y u n lo n g  ( N o. 45  ), n e e d s  less  re s o u rc e  เท th is  y e a r. C o m p a r in g  In p u t on  

m o s q u ito  c o n tro l, th e  p o p u la t io n  c o v e re d  b y  D D T  re s id u a l s p ra y in g  w a s  0 .34 5 . 

0 .2 3 3 . 0 .3 3 3 , 0. 0 .0 0 0 2 7 , a n d  0, re s p e c tiv e ly . ( s h o w in g  in A p p e n d ix  T a b le  A.1 ).



Table 4.5 Composition of spillover effect from different mobile
populationon on malaria transmission in Yunnan

1

County
OC1 * Incf ( Foreign ) OC2*lncnei ( Domestic )
1995 1996 1997 1995 1996 1997

1 Fu nin 0 .0 0 5 0 9 4 0 .0 0 3 9 9 9 0 .0 0 3 2 8 0 .0 0 2 3 8 9 0 .0 0 2 8 3 3 0 .0 0 2 6 0 1

2 Ma li po 0 .0 2 1 1 0 7 0 .0 1 6 5 6 9 0 .0 1 3 5 9 1 0 .0 2 1 5 3 3 0 .0 1 1 0 1 7 0 .0 1 1 6 1

3 Ma guan 0 .0 0 8 0 0 5 0 .0 0 6 2 8 5 0 .0 0 5 1 5 5 0 .1 1 5 2 3 6 0 .1 0 1 5 5 1 0 .0 6 6 5 6 5

4 He kou 0 .0 1 7 4 6 6 0 .0 1 3 7 1 2 0 .0 1 1 2 4 7 0 .0 9 3 3 6 7 0 .0 5 3 5 4 5 0 .0 4 1 5 9 9

5 Jin ping 0 .0 3 1 2 9 4 0 .0 2 4 5 6 7 0 .0 2 0 1 5 2 0 .1 9 7 6 0 6 0 .1 5 5 2 6 3 0 .1 2 2 6 3 5

6 Lu C hun 0 .0 0 7 2 7 8 0 .0 0 5 7 1 3 0 .0 0 4 6 8 6 0 .1 6 9 2 9 7 0 .1 1 3 5 7 6 0 .1 0 3 9 2 5

7 Jian C h e n g 0 .0 7 7 3 1 4 0 .0 8 1 7 8 6 0 .0 9 7 0 2 8 0 .0 7 1 3 8 1 0 .0 7 3 9 5 6 0 .1 1 5 2 9 5

8 Meng la 0 .3 6 0 1 1 3 0 .3 8 9 1 9 7 0 .4 6 4 7 7 6 0 .1 6 5 1 8 4 0 .1 5 2 5 1 1 0 .2 7 1 2 8 7

9 Jing hong 0 .0 4 0 4 4 0 0 .0 4 5 5 0 7 0 .0 3 6 7 9 6 0 .1 6 9 9 2 0 0 .2 0 6 2 9 0 .2 9 9 1 8 6

10 Meng hai 0 .0 5 1 4 7 0 0 .0 5 7 9 1 7 0 .0 4 6 8 3 2 0 .1 6 8 1 8 3 0 .1 5 0 7 9 1 0 .2 7 3 9 6 2

11 Lan can 0 .0 2 5 7 3 5 0 .0 2 8 9 5 9 0 .0 2 3 4 1 6 0 .2 4 5 9 2 1 0 .1 7 4 7 8 0 .1 6 7 6 3 2

12 Meng lian 0 .0 4 4 1 1 7 0 .0 4 9 6 4 4 0 .0 4 0 1 4 1 0 .0 3 9 6 8 1 0 .0 2 6 7 3 5 0 .0 2 9 1 1 5

13 Xi meng 0 .0 3 6 7 6 4 0 .0 4 1 3 7 0 .0 3 3 4 5 1 0 .0 1 3 8 7 9 0 .0 0 9 5 9 2 0 .0 1 6 4 1 5

14 Can yuan 0 .0 5 1 4 7 0 .0 5 7 9 1 7 0 .0 4 6 8 3 2 0 .0 2 8 3 0 6 0 .0 3 9 5 0 1 0 .0 4 4 6 0 4

15 Geng ma 0 .0 1 6 5 4 4 0 .0 1 8 6 1 6 0 .0 1 5 0 5 3 0 .0 3 4 6 1 9 0 .0 6 0 6 3 3 0 .0 7 4 9 4 1

16 Zhen kang 0 .0 2 9 4 1 1 0 .0 3 3 0 9 6 0 .0 2 6 7 6 1 0 .0 2 9 3 8 3 0 .0 4 5 0 2 4 0 .0 5 3 1 9 6

17 Long ling 0 .0 0 9 1 9 1 0 .0 1 0 3 4 2 0 .0 0 8 3 6 3 0 .1 1 6 2 3 4 0 .0 9 6 5 3 8 0 .0 9 1 3 3 4

18 Lu  xi 0 .0 2 5 7 3 5 0 0 2 8 9 5 9 0 .0 2 3 4 1 6 0 .1 3 4 3 3 9 0 .0 5 9 4 9 6 0 .0 9 0 1 2 6

19 Wan ding 0 .0 3 4 9 2 6 0 .0 3 9 3 0 1 0 .0 3 1 7 7 9 0 .0 3 2 7 1 9 0 .0 2 5 7 2 8 0 .0 3 4 3 3 9

20 R ui il 0 .0 0 9 1 9 1 0 .0 1 0 3 4 2 0 .0 0 8 3 6 3 0 .0 6 3 2 3 2 0 .0 2 3 9 2 7 0 .0 3 1 0 4 3

21 L o n g  c h u a n 0 .0 1 6 5 4 4 0 .0 1 8 6 1 5 0 .0 1 5 0 5 3 0 .1 5 5 6 1 9 0 .1 2 0 9 5 5 0 .1 2 6 4 2 3

2 9 Y in g  Jiang 0 .0 7 5 3 6 6 0 .0 8 4 8 0 8 0 .0 6 8 5 7 5 0 .1 1 9 2 4 1 0 .0 5 8 6 3 8 0 .0 8 8 8 8 4

2 3 T e n g  C hong 0 .0 5 6 9 8 4 0 .0 6 4 1 2 3 0 .0 5 1 8 4 9 0 .1 4 5 9 1 0 0 .1 1 4 7 2 9 0 1 0 7 8 0 8

2 4  iL u s h u i 0 .0 3 6 7 6 4 0 .0 4  ! 37 0  033 4 5 1 0 .1 2 2 9 4 2 0 .1 1 3 3 9 1 0  0 7 6 6 5 8

2 5  (F u g o n g 0 .0 6 4 3 3 7 0 .0 7 2 3 9 7 0 .0 5 8 5 4 0 .0 4 1 0 2 6 0 .0 5 4 5 9 9 0 .0 5 4 4 3 5
1

2 6  I G o n g  shan 0 .0 6 9 8 5 2 0 .0 7 8 6 0 2 0 .0 6 3 5 5 7 0 .0 2 1 7 8 3 0 .0 3 2 2 9 0 .0 3 0 8 6 2



Table 4.5 Composition of spillover effect from different mobile
population on malaria situation in Yunnan

County
(X1*lncf (Foreign) (X2*lncnei (Domestic)

1995 1996 1997 1995 1996 1997
2 7 Xi chou 0 0 0 0 .0 2 0 9 4 6 0 .0 1 8 3 9 1 0 .0 1 4 9 7 6

2 8 Guang nan 0 0 0 0 .0 1 3 5 2 2 0 .0 1 0 3 3 2 0 .0 0 6 2 7 6

2 9 Wen Shan 0 0 0 0 .0 2 8 1 0 6 0 .0 1 3 5 8 8 0 .0 0 2 8 1 0 6

3 0 Ping bian 0 0 0 0 .1 0 0 2 0 8 0 .0 8 0 7 1 0 .0 5 5 0 3 5

31 Ge jiu 0 0 0 0 .0 9 5 7 0 1 0 .0 7 3 4 6 1 0 .0 5 8 4 6

3 2 Yuan yang 0 0 0 0 .2 0 0 1 6 7 0 .1 1 0 9 6 5 0 .0 8 0 6 3 3

3 3 Hong he 0 0 0 0 .2 4 6 8 1 3 0 .1741 0 .1 5 6 6 7 6

3 4 Mo jiang 0 0 0 0 .3 4 9 4 9 3 0 .2 1 9 7 6 5 0 .1 7 3 3 8 1

3 5 Pu er 0 0 0 0 .0 7 7 5 7 5 0 .0 7 7 5 9 3 0 .0 9 5 6 9 3

3 6 Si mao 0 0 0 0 .1 5 2 3 9 6 0 .1 4 2 7 0 5 0 .2 3 7 7 4 2

3 7 Jinggu 0 0 0 0 .0 6 0 8 3 9 0 .0 3 7 4 8 0 .0 4 2 4 5 1

3 8 Shuang jiang 0 0 0 0 .0 3 6 1 5 7 0 .0 5 9 2 1 0 .0 6 6 5 5 7

3 9 Lin can 0 0 0 0 .0 3 6 8 6 9 0 .0 2 8 0 4 1 0 .0 2 4 1 0 1

4 0 Yun xian 0 0 0 0 .0 2 1 8 7 4 0 .0 2 4 0 7 1 0 .0 2 6 2 3 6

41 Yong de 0 0 0 0 .0 5 4 3 7 7 0 .0 6 8 7 7 1 0 .0 6 8 7 6 3 3

4 2 Shi dian 0 0 0 0 .0 2 4 7 5 7 0 .0 2 2 0 8 2 0 .0 2 3 1 7 8

4 3 Bao shan 0 0 0 0 .0 6 0 5 9 2 0 .0 4 5 3 5 1 0 .0 4 9 7 4 5

4 4 Liang he 0 0 0 0 .1 4 5 3 5 7 0 .0 9 6 5 7 3 0 .1 0 6 1 3 5

4 5 Yun long 0 0 0 0 .0 3 2 1 0 4 0 .0 3 7 2 0 7 0 .0 2 2 7 1 4

4 6 Lan ping 0 0 0 0 .1 0 6 1 7 5 0 .1 0 9 7 6 8 0 .0 6 5 4 4 1

4 7 W e i xi 0 0 0 0 .1 5 0 0 8 0 .1 3 5 3 5 2 0 .0 9 7 3 7 9

4 3 D e  q in 0 0 0 0 .0 4 0 0 4 9 0 .5 2 8 2 4 0 .0 6 3 7 4
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G e n e ra lly , d is tr ib u tio n  in  th is  s ix  c o u n tie s  c o in c id e n t  w ith  th e  e c o n o m ic  th e o ry . 

L e t us lo o k  in to  d e ta il, th e  c o n s e q u e n c e  o f re s o u rc e s  n e e d e d  เท H o n g h e , M o jia n , 

a n d  P u e r s h o u ld  b e  ra n k e d  b y  th e  o rd e r  o f Puer, M o jia n , th e n , H o n g h e  

a c c o rd in g  to  e c o n o m ic  th e o ry . P ra c tic a lly , th e  c o n s e q u e n c e  o f re s o u rc e  ran k  b y  th e  

o rd e r  o f  H o n g h e  Puer, th e n  M o jia n . T h a t is, th e  a u th o r ity  c a n  d o  s o m e  a d ju s tm e n t 

in th e  a m o u n t o f  in p u t in d if fe re n t c o u n tie s , a b e tte r  e f f ic ie n c y  c a n  b e  re a c h e d .

S im ila rly , w e  b e lie v e d  th a t  th e  h ig h e r p r io r ity  s h o u ld  b e  g iv e n  w h e n  th e re  

a re  h ig h e r  s p illo v e r  e ffe c t o f  m a la r ia  m o rb id ity  a m o n g  d if fe re n t c o u n tie s  

E c o n o m ic a lly  1 m o re  e ff ic ie n c y  w ill b e  to u c h e d  b y  a llo c a tin g  m o re  re s o u rc e  o f 

m o s q u ito  c o n tro l in H e k o u  M e n g lia n , a n d  le s s  c o n tro l a c t iv it ie s  in L o n g lin g  

T e n g c h o n g  1 S h id ia n  in  1 9 9 5  . W e  fo u n d  th e  p e rc e n ta g e  o f  p o p u la t io n  c o v e re d  b y  

D D T -s p ra y in  1 9 9 5  พ/as 1 .1 5 3 3 , 1 .6 3 9 3 ,0 .0 0 6 9  0 .0 0 0 5  a n d  z e ro  in  th o s e  c o u n tie s  

re s p e c t iv e ly  .T h e y  a re  c o n s is te n t e x a c t ly  .

L o o k in g  a t th e  e f fe c t  fro m  s u rv e illa n c e , W h a t is th e  s itu a tio n ?  เท 1 996 , 

a llo c a t in g  m o re  s u rv e illa n c e  in H e k o u  ( N o. 4  ), J in g h o n g  (N o .9 ) a n d  G o n g s h a n  ( 

N o. 2 6  ) w ill im p ro v e  o v e ra ll e f f ic ie n c y  ( S h o w n  in T a b le  4 .5  ), O n  th e  o th e r  

h a n d , re d u c in g  in p u t in L u s h u i (N o . 2 4  ), G u a n g n a n  (N o. 2 8  ), G e jiu  ( N o. 31 ) 

w h ic h  w ith  th e  c o n tr ib u tio n  is 0 .4 4 6 , 0 .2 9 1 , a n d  0 .3 0 , re s p e c tiv e ly , w ill c a m e  to  

m o re  e ff ic ie n c y  in re s o u rc e  a llo c a tio n  a c c o rd in g  to  th e  e c o n o m ic s . T h e  

p e rc e n ta g e  o f s u rv e illa n c e  in to ta l p o p u la t io n  is 0 .0 1 7 6 , 0 .0 1 1 5 , a n d  0 .0 1 2  in 

h ig h e r  th re e , a n d  0 .0 0 0 9 , 0 .0 0 0 7 8 , 0 .0 0 0 7 2  in th e  lo w e r th re e  , re s p e c tiv e ly  (

s h o w n  in A p p e n d ix  T a b le '! ).
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