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s Import by air to Thailand for selected commodities from

gsome specific origins

Value,Bi

Commod ity Country

1975 1976
(A) Fruits & Vegetables Hong Kong 13,700 21,276
Japan 43,538 11,407
Germany - 25925

DaSade 8;696 -

Australia 12;341 -
Other 8,410 76;775
Total 86,685 112,381
(B) Live Fish / Animal Hong Kong 180,561 210,576
Japan 1,864,859 9,650,609
France 372,807 385,470
Germany 839,663 683,041
s 8RS 19,050,681 12,526,991
Australia 21,259 100,132
| Other 7,017,828 12,975,526
Total 29,347,658 3645324345

(C) Flowers / Plants Hong Kong 892 -
Japan 89,189 40,071
[ - 5;855
Other 37,897 424650
Total 127,978 88,556
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Value,ht
Commodity Country
' 1975 1976
(D) Textiles & Textile Hong Kong 3,047,432 34321,420
Articles Japan 4,682,650 6,092,545
Saudiarabia - 1,600
France 296,773 627,443
Germany 546,763 489?979
Brazil - 264332
U, 8.4 1,586,041 1,675,663
Australia 398,447 722,618
New Zealand 30,670 7,408
Other 10,045,817 13,165,697
Total 20,6%4,59% 26,130,705
(E) Machineries & Mecha- | Hong Kong 5,872,637 6,618;731
nical Appliances. Japan 104,762,039 140,408,113
Electrical Equip- France 8y 732,07 12;501,384
ment , Parts there of | Germany 52,057;843 36;425,686
Agentina 534562 93;483
Brazil 6,437,180 2,055,740
U.S.A. 410,87%,070 688,087,173
Australia 8,360,457 9,699,803
New Zealand 574401 49,14%
Other 121,444,486 137,548,643
Total 698,650,702 |1,03%,487,899
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Value Bt
Commodity Country
1975 1976
(F) Pharmaceuticals / Hong Kong 281,968 368,626
Toiletries / Cosme- Japan 5495%,042 4,169,257
tics France 34564,105 X9 1344676
Germany 6,517,161 Te14) 238
Brazil 9,966 30,508
UaRuAk 24,451,562 31,514,435
Australia 8,154,003 6,221,623
New Zealand 43,651 44,942
Other 81,020,847 66,098,126
Total 127,976,305 119,3%23,%91
(G) Pearls & Precious & Hong Kong 1,269,343 1,581,234
Semi~Precious Stones, | Japan 2,908,837 829,514
Precioué & Ralled . | France 1,28%,856 64,050
Precious Metals & Germany 2,301,698 1,647,483
Article there of Imi-| Brazil 5254135 2,687,345
tation Jewelly Coin | U.S.A. 2,520,822 8,528,307
Australia 424,754,154 42,756,833
Other 14,489,745 10,217,777
Total 68,052,188 68,312,541
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Value,i

Commodity Countxry-
1975 1976

Foodstuffs 3 Hong Kong 11;250 113,633
Fish and Chicken etc. | Japen - 2,605,702 4;279;519
Germany - 7;624

U.S.h. 974849 37,030

Australia 267,537 384,280

New Zealand 9,040 2974159

Other 8,536,362 3,964,963

Total 11,527,740 9,084,208
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Export by air from Thailand for selected commodities to

some specific destinations

- Value,it
Commodity Country

1973 1976
(A) Fruits & Vegetables Hong Kong 50,774,675 75,683, 273
Japan 87,008 96,059
Saudiarabia - 34667
France 108,395 411,863
Germany - 6,452
V. Bk - 204
Other 7,847,553 14,916,488
Total 58,816,631 91,127,986
(B) Tive Pish / Animal Hong Kong 9,109,756 12',484,184
Japan 3,383,844 2:5351 ;1 30

Saudiarabia 1y 22 -
France 149,680 122,937
Germany 3,661,955 1?425?517
Ve siie 543774584 5,9623534
Australia 40,211 254765
New Zealand 2,038 6,683
Other 94821,T1T 10,974,004
Total 2945475983 5345324780
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Value,bt
Commodity Country

1975 1976
(c) Plowers / Plants Hong Kong 16,974 277,516
Japan 5,488,875 11,099,462
France 81,187 241,687
Germany 50,584,789 554,261,199
UeSehe 14,518 60,226
Australia 104,776 306,514
Other 22,461,476 57,202,476
Total 78,752,595 104,449,080
(D) Textiles & Textile Hong Kong 9,221,906 9,422,556
Articles Japan 9,413,361 74622,060
Saudiarabia 1,625,742 T4 516,120
France 351 793,813 6,979,087
‘ Germany 28,839,73%6 62,367,590

Agentina 24383 -
Brazil 94,885 284879
UsSade 78,5%1,041 66,959,850
Australia 12,042,156 13,217,166
New Zealand 175,367 741,299
Other 88,366,969 200,212,246
Total 2%2,09%,359 374,866,853%
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Value,bit
Commodity Country

1975 1976
(E) fachineries & Mecha~ Hong Kong 41,105,337 185?292,825
nical Appliances Japan 548524330 84557,955
Electrical Equip- Saudiarabia - 3647133
ment. , Parts there of | France - 185,749
Germany 2,434,137 35,438,015
U.S.4A. 28,349,314 252,404,562
Australia 47,844 34,658,901
Other %324 706,515 494,512,986
Total 408,495,477 980,087,706
(F) Pharmaceuticals / Hong Kong 226,032 1,123,012
Toiletries / Cosme- Japan 12,718 8,150
tics Saudiarabia - 230,207
France - 1,070
Germany 11,255 55509
UeSaho 38,982 6,601

New Zealand 54582 -
Other 195234377 34920,135
Total 1,817,934 54294,684
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Value,bit ~?
Commod ity Country !
1975 1976 ]
(G) Pearls & Precious & Hong Kong 67,609,977 48,368,417
Semi-Precious Stones,} Japan 168,908,941 178,618,460
Precious & Ralled Saudiarabia 313,890 5B 25257
Precious Metals & France 5 4 255 , 465 44243, 700
Article there of Imi-| Germany 126,063,216 524570,988
tation Jewelly Coin Brazil 18,315 -
U.S.A. 41,071,529 50,641,207
Australia 20,484,400 18,872,007
New Zealand 196,510 168,206
Other 134,547,038 197,730,320
Total 464,469,287 555,025,542
(H) Foodstuffs ; Meat , Hong Kong 8,619,640 11,271,129
Fish and Chicken etes | Japan 333,706 108;641
France 38,005 537,706 |
Germany - 4,992 %
1 U.8,.4. 685,542 64,%78 |
Australia 855 1,748
Other 1,4%4,858 768,526
Total 11,112,606 12,757,120
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Appendix C=1

Scheduled Flights

Bangkok International Airport (1977)
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No, Airline Callsign ‘Flight, Aircraft -3
1 | Aeroflot Aeroflot SU IL-62
2 Adir India AT AT B=T707
3 Air France AF AF B=T707,B=T47
4 Alitalia AZ AZ DC~10,DC~8
5 Air Ceylon Ltd, - AE DC=8,Trident
6 | Royal Brunei Airlines - BI B=T37
7 Alia The Royal Jordanian Airline Alia RJ B-T47
8 Bangladesh Biman - BG B=T707
9 British Airways Oversecas Division BOAD BA B=T07,B=T74T
10 Cathay Pacific Airway Ltd. CPA cX B=T07
3L Chaina Airlines CAL CI B=T727,B=T707
12 Deutsche Lufthansa DLH LH DC~10,B=~T707
B-T47
13 Lgypt Air - S B-707
14 Garuda Indonesian Airways GIA GA DC-10,DC~6
15 Iragi Airways Iraqi IA B=~T47
16 Japan Airlines Company Ltd. JAL JL DC-10,B=T47
L Korean Airlines Inc, KAL KE 35587,30-10
18 KLI1 Royal Dutch Airlines KLM KL DC=-10,DC=8
, B=-T47
19 Malaysian Airline System MAS MH B=T737
20 Pakistan International Airlines Corp. PIA PK DC=~10,B=707




b
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Appendix C-1 (cont’d)

No. Airline Callsign |Flight Aircraft

21 Pan American World Airways Inc. PAA PA B=T47

22 | Phildppine Airlines Inc, PAL PR DC~8,DC=-10

25 Quantas Airways Limited QEA QF B=TOT4B=T4T

24 Laos Aviation - LS AN=24

25 Royal Nepal Airlines Corp. RNAC RA B=T727

26 Sabena Sabena SN DC-10,B~707

2 Scandinavian Airlines Systenm SAS SK DC~10,DC=8

28 Singapore Airlines Limited SIA S5Q B~TOT7,B~-T37
B=-T747

29 Swigs Air SWR SR DC-8,DC-10

30 Thai Airways Co.,Ltd. TAC TH Avro=T48

5l Thai Airways International Ltd. Thai TG DC=8,DC~10

52 Trans Mediteranean Airlines TMA TL B~T707

5% Union De Transports Airlines UTA il DC~-8,DC~10

34 Burma Airways Corporation UBA UBR F=28,1-27

35 Finn Air - RY DC=-8

36 Lot=Polish Airlines Lot LO IL-62




Appendix C=2

Non Scheduled Flights

Bangkok International Airport (1977)

No, Airline Callsign | Flight
& Balair - BB
2 Condor ~ DF
5 Cargolux - cv
4 British Caledonian - BR
5 Luxair - LX
6 Martin’s Air Charter - MP
7 Philippine Aero Transport - PN

Seaboard World Airways - obB
9 Trans Meridian Aircargo TMAC KK

10 Tradewinds - IK

1L Trans International Airways TIA TV

12 German Cargo - GE

13 Philippine Sterling Airlines - -

14 World Airways - -
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Appendix D-1

Simple Linear Regression

I. The Normal BEquations for Simple Regression

In simple regression there are two variables : the variable to be
forecasted ( y ) called the dependéht variable and the variable on which

the forecast is based ( x ) called the independent variable . The terms

sdependent and independent indicate that the variable " y " depends on

the variable " x " but that variable " x " is independent. of variable
"y ", Simple linear regression can be used with both time series data

and crossectional data as long as there is only one independent variable,
The forecasting equation for simple linear regression is :
y! = a + bx

It is unlikely that this equation will exactly fit the sample da-~
ta , certain errors or deviationms will appear . These errors can be re=-
presented by the variable " u " , which assumes the values W os Uy o

Uz esevooss W where " n " is the number of observations in the sample ,

-

The equation above can now be rewritten in terms of the ac-
tual values of " y " given in the sample ( y ) rather than in terms of

the forecast values ( y') :

a+ bx 4+ u

y

with the condition that the average ( mean ) value of " u " is zero ,

and where



~{
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- y! = - e
¥y = 3 3 e sy
- ' = = - -
g T2 ks By > 8% ey
- ' = = - e
Yn = In Yn ¥y = & = PRy
That is , " u " is a measure of the deviations of the predicted values

( y') from the values observed in the sample ( y ) .

The problem now is 4o find the values of " a " and " b " which

will minimize the sum of the squared deviations defined by the variable

Let the variable " D " represent the sum of the squared devia-

tions , that is 3

D = u2 + u2 + u2 + + u2
- 1 2 3 ® o 90000 n
2 2
= - 0 e - - \ L
( ¥ bxl) 3 £ Vo = a = bx,)" + euens

2
i ¥ UGN bxn)

It can be demonstrated that " D " is minimized if " a " and " b "

are calculated as :

2
T X +L YV =% Xe 3% XY
» » T 2
i X L (Z X)
b = Net XY =L XFY

n.ixz -~ (i X)Q
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As stated in the text the same least squares method described in
the previous page can be used to determine the coefficients for an ex-
ponential trend curve if the dependent variable is first converted to
logarithms , Techniques can be applied which make it possible to deter-
mine the shape of a modified exponential , a logistics or a Gonpertz

curve which fits the data .

I,y The boeffi&leh% of Dé%érﬁiﬁa%ibh

For an understanding of the coefficient of determination the fol=-

lowing relationship is useful
(y=-%) = (yg=9)+(y=~-7)

where " y " is the sample value , " ¥ " is the average value of thc de=
pendent variables in the sample 4 and " y' " is the value of the depen=

dent variable predicted by the least squares line ,

The ( y - ¥ ) shows the total error ( total deviation ) because
it is the error between the actual sample value of " y " and the arith-
matic mean " 5 " which is the estimator of " y " when no regression line

is used .,

The ( y'- ¥ ) is called the explained error because it repre-
sents the amount of error removed when the regression line is fitted to

the points ,

Finally 4 the ( y =~ y‘) is the unexplained error because it is

the error that still remains after the regression line has been fitted
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Thus each point can be decomposed into :

total error = unexplained error + explained error

The graph below shows each one of these error components .

y

=

- oad S o Hr i - -

Therefore

(y-7v ) S=g-vy)+(y ~-7)
for each of the sample observations , or

Z ( yIWRNNSAMUNINGIRY T ( y' -7 )

for the entire sample . Squaring ecach expression to eliminate the nega-

tive signs gives
o =l %l 2 - 12
f(y-3) =(y-y)+z2(y -7 )

The expression L( y - ¥ )2 igs called the total sum of squares
and the equation above shows it can be partitioned into thel ( y - y')2
which is called the unexplained sum of squares , and the T( y' - § )2

which is called the explained sum of squares .
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Since the relationship of concern here is that between the ex-
plained sum of squares and the total sum of squares , both sides of the

o N e
previous equation can be divided through by ¥ (y -v )° giving =«

. . EI(y-3yP E(y-3)°
- \2 s - \2
t(y-7) t(y~-7)

The sample coefficient of determiration ( r2) is defined as

N

2 N A vt -
=y -

N

i
y

explained sum of sqguares
total sum of squares

The square root of this expression { ¥hak 48 "2 ™ ) is called
the sample correlation coefficient and has the same sign as that of the

regression coefficient " b "

The r2 shows the relative reduction in the total sum of squares

( total error ) when a regression line is fitted . For example , when
r? = 0,07 , it means that there has been a 70% reduction in the total
sum of squares ( total error ) by fitting the regression line . Thus ,

r2 shows the amount of improvement brought by fitting the regression

line .

For purpose of calculating the sample correlation coefficient ,

it ig easier to use

. - __nzxy - (zx)(s y)

Vot - (2 021t - (£ 9)°)
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The sample coefficient of determination ( r2) is obtained by

ginply squaring the previous result .
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Appendix D=2

A Method for determining the Coefficients for a Modified

Exponential Curve and a Gompertz Curve

The procedure for using the modified exponential curve is ini-
tially to calculate the first differences of the dependent variable
from the sample data and then find the ratios of these first differen-
ces to see if they show a tendency to be constant . If , in addition ,
the freehand curve drawn to approximate the sample data tends to ap-
proach an.upper or Iower‘limit , it is desirable to try to fit a mo-

dified exponential curve .,

T+ will be recalled from the text that the equation for a modi-
fied exponential trend is 'y = k + ab> and that the ratio of the

first differences for this equation are given by :

yz"yl yB-y2

etcs and are equal to " b "

To find the values for "k " , " a "™ and " b " the method of
selected points cam be used . From the freehand curve fitted to the
scatter diagram , three points should be selected ( Pl ’ P2 and P3 ¥
If the number of years between P1 P P2 , and P3 are " t " years ;

respectively , the formulas for the coefficients are

B -
P2 - Pl

a = P2-P1 [ k = Pl"g‘
t



Appendix D=3

Multiple Regression

I. The Normal Bguations for Multiple Regression

In simple linear regression there is one dependent variable and
one independent wvariable . Theylinear function has two determining con-
stants , " a " and " b " , because only two points are required to com=-
pletely determine a straight line . However , it is easy to see that
in many situations there is more than one factor ( independent varia-
ble ) that affects a certain outcome ( dependent variable ¥ « A1L3 of
the econometric models presented in the text use more than one indepen-

dent variable and the following description illustrates how to fit the

models with more than one independent variable .

The statistical technigue of extending simple linear regression
so that it considers more than one independent variable is called mul=-

tiple linear regression . The equation will take the form 3

(1) 3' = 2+ Dbyx + boXy + DXy + eeeens + DX,

for " n " independent variables .,

If it is assumed , for simplicity , that there are two indepen=-

dent variables , the estimating equation can take the form of s

|

1
(2) y' = a+ bixy + byX,

(3) ¥ a + blxl + b2x2 + 1

]

where " y " is the predicted value of the dependent variable , " y "

is its sample value and " u " is the error term , the problem then is
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to find the values of " a " , " bl" and " b2“ which nininize the sun of

squares around a three-dimensional plane ,

The normal equations obtained from equation(2) and (3) are :

(4) na +bEx + bEx, = Iy
2
(5) axx +Dyzx +Db,2xx, = Tx¥
2 ,
(6) ax Xy + DT XX, + BEX, = ExX¥

Since there are three equations and three unknowns ( a , b, and b, 3 4
these equations can be solved sinultaneously for the values of the un-

knowns

Generalizing the above procedure for " m " indepemdent variables s

a bl ’ bz $ ssece bm 2 the noxmal equations are :

na + bl}: X+ b22x2 + seeee + bn}_zxm i Ty
a:xl + 'blz xi - b27_ X-lx2 + seese + 'bnz nx o= X Y

.‘C.O.....C"O.......‘.O‘..'.

2
X, + DI X X + BT X X, + seeee bEx, = Ixy

Various procedures have been devised to simplify the calculatiom
of the coefficients of a multiple regression equation . Those who do not
have access to a computer should find the following simplification of

the computational procedures a big help ,
Since the'sum of the deviations around the mean is zero :

Fl2X) =« Txenk ' w $x-5% = 0
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the normal equations of (4) , (5) and (6) can be simplified by shiftinc

the origin of each of the three normal equations to ¥ , Xy and §2 reg-
pectively . Then the term ¥ X0 TX, and ¥ y Dbecome zero , because

T ( By = xl) s By Zi 2y = iz) = 0 ,a8nd I( -7 ) = Q.
If the following relationships are made
X1 = Xy = Xy, X = X, = X, and Y = y -y

the normal equations for equation (4) y (5) and (6) become

. "
(7) by T X +1bJT XX L XY

NS ”
(8) b, z X1X2 HIIZ X z X, ¥

N NN

The above shows the general theoritical considerations which are

involved in multiple linear regression . To calculateiﬁX% u - X1X2 etc,

in the normal equations (7) and (8) above s the computational formuleas
L2 - = \2 - B = \2
LX) = i = Xl) —¢ 2§l - n( xl)
and
3 XX, = £ ( X - il)( X, -_iz) = Exx, - n( il)( ig)

will be used .

IT, The Coefficient of Multiple Determination

After having found the regression equation one would like to

known the closeness of fit of the regression plane to the actual sample



observations . The coefficient of multiple determination is used to in-

dicate the closeness of fit of the regression plane .

This coefficient makes use of the same fundamental identity as
that used for the coefficient of determination in the simple linear re-

gression case described in Appendix D-1 namely ,

- 2 2 - \2
T (y-3) = Z(y-y)"+ z(y'-7)
o
Total variation = TUnexplagined variation + Explained variation

The coefficient of multiple determination (Rz) is simply the ra= .

tio of the explained variation to the total variation

Vi Bl 3' - F )°
T(y-7)°

For case of computation , the short cut method explained in Sec-

tion I can be used .

2 ]; b T Xp¥ + byT XY

La
The square root of R2 is called the coefficient of multiple
correlation ( B ) , a term that was used frequently in the past but less

used today .
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ITII. The Partial Correlation Coefficients

The partial correlation coefficient shows the relationship bet-
ween two variables holding all other variables constant . In order to
make the notation simple , for the example used in Section I ,

let 3 = X >'d = X, and x = X3 so that the notations can be

5 Al - 2 2

written as subscripts of X . For example , it might be of interest to
know the correlation between y and Xy 9 leaving X, constant ( written

in new notation as rxlx2.x3 or simply 1‘12.3 ) « Alternatively , the
correlation between y and X, keeping xXq constant ( rl3 5 ) can be

found as well as the correlation of x; and x, keeping y cons‘bant(r23 l)’

This section will illustrate the calculation of Ty o 3 but the procedure

can easily be generalized to any partial correlation

Ty = rlB.r25

ALORY 22 )( 2 - 25y )

12,3 w

where in general terms

g ERSIT

2 2
Az 22 (5 52 )

L. L
1d

is the total correlation coefficient between X and Xj .
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