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3.1�.b�

1. þ°­Æ¬3��¤õc�K���ÑØO"

2. 2004-2009cm�u)�¯�§=2004-2009cm�«�¯�é²L�ê�K�áu�ÅØ�§Ø

¬é�mS�ýÿE¤��K�"

3. ¤kêâ£5þ°ÚOc�6Úþ°ÚO�¤ý¢/�N
¢S�¹§vk�Ø"

3.2��À�

��.À^���«m�1978-2009c§�32���§¤k�©êâþ5g5þ°ÚOc�6Úþ°

ÚO�[1]"��À��ëêk�cþ°½)�o�(GDP)§�½]�Ý]§l�<
§û¬"Èd�o

d��ê±9�½]�Ý]d��ê£�L2¤"êâ©Û?n¥¤æ^�^�kMatlab§SASÚExcel"

�Ä��cÔd�ê��É§AÀ^û¬"Èd�od��êÚ�½]�Ý]d��ê©Oé)�

o�Ú�½]�Ý]êâ?1?n§¼�þ°½¢S)�o�Ú¢S�½]�Ý]"¢S��O�ú

ª�¢S�=��/�ê*100",
§du@Ï�êâ]�k�§�½]�Ý]d��ê�3êâ"�

£"1978-1994c¤"�â²LÆÄ��n��§�½]�Ý]d��êÚû¬"Èd�od��êpÝ

�'§ÏdÏLïÄ1995-2009cþ°�½]�Ý]d��êÚû¬"Èd��ê�'X§ïá£8�

.±Ö�1978-1994c�"�êâ"

ã 1 d��ê'X

dü�ê�'Xã�w�ü�êm¿Ø�3{ü�5'X§ÏdÀ^�gõ�ªéêâ?1£

8©Û"��½]�Ý]d��ê�y§û¬"Èd�od��ê�x§£8�§�

y = -0.0043x2 − 3.4524x− 574.8439 (0)

d£8�.�O(/�N
ü�êm�'X�Ø���£�N�¤"Ïd^T�.�ýÿ�é1978-

1994c�½]�Ý]�êêâ?1
Ö�£L2¤"

L 1 Cþ`²
x1 c° x4 þ°l�<
£�<¤ x7 �½]�Ý]�ê£[Ü¤

x2 þ°½)�o�£·�¤ x5 û¬"Èd�od��ê x8 þ°½)�¢So�£·�¤

x3 þ°�½]�Ý]£·�¤ x6 �½]�Ý]d��ê x9 �½]�Ý]¢S�
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L 2 �©êâÚ?n

x1 x2 x3 x4 x5 x6 x7 x8 x9

1978 272.81 27.91 698.32 100.0 100.00 272.8 27.91

1979 286.43 35.58 712.59 101.0 102.58 283.6 34.68

1980 311.89 45.43 730.77 107.6 119.40 289.9 38.05

1981 324.76 54.60 750.22 109.2 123.42 297.4 44.24

1982 337.07 71.34 764.03 109.5 124.17 307.8 57.45

1983 351.81 75.94 768.90 109.6 124.42 321.0 61.03

1984 390.85 92.30 769.79 112.0 130.41 349.0 70.78

1985 466.75 118.56 775.53 130.4 174.61 357.9 67.90

1986 490.83 146.93 782.99 139.1 194.48 352.9 75.55

1987 545.46 186.30 788.12 151.4 221.47 360.3 84.12

1988 648.3 245.27 792.13 183.6 285.90 353.1 85.79

1989 696.54 214.76 784.96 214.3 338.97 325.0 63.36

1990 781.66 227.08 787.72 224.6 354.94 348.0 63.98

1991 893.77 258.30 798.13 245.9 385.06 363.5 67.08

1992 1 114.32 357.38 806.91 269.8 414.17 413.0 86.29

1993 1 519.23 653.91 787.25 317.0 457.13 479.3 143.05

1994 1 990.86 1 123.29 786.04 372.4 482.92 534.6 232.60

1995 2 499.43 1 601.79 794.19 420.9 100.0 472.93 593.8 338.69

1996 2 957.55 1 952.05 851.21 441.9 107.0 479.93 669.3 406.74

1997 3 438.79 1 977.59 847.25 436.6 107.5 480.47 787.6 411.60

1998 3 801.09 1 964.83 836.21 415.2 105.8 478.74 915.5 410.41

1999 4 188.73 1 856.72 812.09 404.0 103.8 476.73 1036.8 389.47

2000 4 771.17 1 869.67 828.35 389.5 103.8 476.73 1225.0 392.18

2001 5 210.12 1994.73 745.24 384.0 104.5 477.46 1356.8 417.78

2002 5 741.03 2 187.06 752.26 379.0 104.8 477.77 1514.8 457.76

2003 6 694.23 2 452.11 792.04 375.4 107.4 480.29 1783.2 510.55

2004 8 072.83 3 084.66 813.05 378.8 114.6 487.48 2131.2 632.77

2005 9 247.66 3 542.55 863.32 376.7 115.5 488.40 2455.1 725.34

2006 10 572.24 3 925.09 885.51 377.4 115.6 488.52 2801.7 803.47

2007 12 494.01 4 458.61 909.08 386.5 119.6 492.53 3232.4 905.25

2008 14 069.87 4 829.45 1 053.24 407.1 129.0 501.98 3456.4 962.08

2009 15 046.45 5 273.33 1 064.42 404.8 125.1 498.03 3716.8 1058.84
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3.3�.ïá

�â2003cþ°­Æ¬��¤õù�¯�§òêâ©�1978-2003Ú2004-2009ùü��ã"Ù¥§

1978-2003c�êâ^uïá�²L�I��mS��.±¼�2004-2009c�ýÿ�§=�[eØ

Þ�þ°­Æ¬ù
�I�nØê�"2004-2009c�êâ^uÚýÿ�?1'é§±ïÄþ°­

Æ¬Þ�¤E¤�K�"�
Bu)�¼ê�.�O�±9�ê�IOz¯K§ë�c<?n�

{[3]§�¢S�/ýÿ�*100�éê�K�å�ê"�¢S�=ýÿ�§=vkK��§ln(¢S�/ýÿ

�*100)=4.60517§d���þïK�å�ê"d	§z��I�ýÿ�Ú¢S��ª³ã�*/Ny


­Æ¬��¤õ��Ê�Ïéþ°²L�K�§üª³�¤�«��þ°­Æ¬éT²L�I�

)�oK�"

3.3.1þ°½)�o��S�.

ã 2 lnGDP�5ª³ ã 3 GDP&lnGDPª³

dã3�w�þ°½)�o�¥Åcþ,ª³"éêâ�éê�§þ,ª³¥²w�5§¿�Ø


êâ�U�3�É��"Ù¥þ,ª³²w©�ü��5�ã§�ê���m�'"��O(ý

ÿ2004-2009cêâ¿üØ{¤�Ïéêâ�Z6§À^1990-2003êâ?1�m����5£8§�

�£8�§Xe

y = 5.5534 + 0.1263x (1)

R2 = 1.00 p : 0.0000

Ù¥R2 = 1.00`²£8�§é���[Ü`Ý�~p§�&Ý�~p§�^5ýÿþ°2004-

2009c�)�o�£L3¤"

òGDP�c¢S�Úýÿ�\Ú¿?n��þ°­Æ¬Ê�Ïéþ°/«)�o��oK�§Ù

K�å�ê�4.686892 > 4.60517£þïK�å�ê¤"ÏL'�þ°)�o��ýÿ�Ú¢S��u

y¢S��cþ�uýÿ�§duýÿ�´üØÞ�­Æ¬K����§Ïdüö�����8(u

þ°­Æ¬���¤õ±9Þ�O�é�½)�o��íÄ�^"ù«K��±��*/3ã¥N

y§ã¥ü^ª³�¤Y«�=�þ°­Æ¬�K�"

d	§d)�o��ýÿ�Ú¢S����Ñþ°­Æ¬3Ê�Ïmé)�o��K�Ó)�

o��'~�7.8%§=þ°­Æ¬�Ê�ó�éþ°)�o���z�7.8%§ù`²
­Æ¬éþ°

²L�ã�K�å"
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L 3 )�o�K�

c° lnGDPýÿ� GDPýÿ� GDP¢S� ¢S�/ýÿ�*100 K�å�ê

2004 7.5742 1947.302 2131.159 109.44163 4.695391

2005 7.7005 2209.452 2455.055 111.11601 4.710575

2006 7.8268 2506.894 2801.654 111.75798 4.716336

2007 7.9531 2844.379 3232.350 113.63992 4.733035

2008 8.0794 3227.296 3456.385 107.09848 4.673749

2009 8.2057 3661.763 3716.751 101.50168 4.620075

cÏoÚ 16397.086 17793.354 108.51534 4.686892

ã 4 GDP'�ã
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3.3.2þ°½l�<
�S�.

�âþ°ÚOc���1978-2003cmþ°½l�<
êâ§ÙCzª³�ã5"l�Ñ:"�â

TêâO���1978-2003cþ°½l�<
O�Çêâ§Ùª³ã�ã5²­§��mS�©Û�Á

="

ã 5 l�<
Czª³ ã 6 l�<
O�Çª³

3ïá�S�.c§kéT�mS��²­5?1u�"g�'ãÚ �'ã�ã7Úã8"

ã 7 l�Çg�'ã ã 8 l�Ç �'ã

l�<
�O�Ç�mS�3g�'ã¥��ö�§3 �'ã¥p���"ü �u�wÍ

£h=1;p=0.001¤§=²­5�Ð�±^AR�."�â²�Ú�'ã¥ö��¹§À^AR(12)�.ýÿ

�mS�§(JXe

A(q) =

1 +
0.08482

q12
− 0.4604

q11
+

0.5539

q10
− 0.5874

q9
− 0.07874

q8
+

0.3417

q7

− 1.249

q6
+

1.416

q5
− 0.8482

q4
+

0.2536

q3
+

0.5843

q2
− 0.5872

q
(2)

(3)

ÙAR�.�Loss function=0.000485271§FPE=0.000933213§`²T�.�±�O(/[Ü��

êâ§Ùýÿ2004-2009c�êâ�L4"

�,2004cl�<
�ýÿ��u¢S�§�3�¡5cm¢S�Ñ���L
ýÿ�§TÏm

­Æ¬éþ°l�<
�oK�å�ê�4.76676 > 4.60517£þïK�å�ê¤§̀ ²þ°­Æ¬g�

�¤õ±5�E
�õ�Ò�Å¬"3ã9¥§ü^ª³�¤�¹�¡È=�*��Ò�k /<
"
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L 4 l�<
K�ýÿ

c° l�O�Çýÿ l�<
ýÿ� l�<
¢S� ¢S�/ýÿ�*100 K�å�ê

2004 0.07132 848.53 813.05 95.8188 4.562459

2005 -0.06685 791.81 863.32 109.0317 4.691639

2006 0.02712 813.28 885.51 108.8810 4.690256

2007 -0.03791 782.45 909.08 116.1840 4.755175

2008 0.02317 800.57 1053.24 131.5606 4.879467

2009 -0.10422 717.14 1064.42 148.4255 5.000083

cÏÚ 4753.78 5588.62 117.5616 4.766962

ã 9 l�<
'�ã
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3.3.3þ°½�½]�Ý]�S�.

�ò�mS�=z�´u?n�²­S�§ké¢S�½]�Ý]êâ�éê±�Ø���U�

3�É��§2éêâ?n����²­��cO�Çêâ"Ùü �u�wÍ(h=1; pValue=0.035)§

g�'Ú �'ã�ã10Úã11"

ã 10 �½]�Ý]éêO�Çg�'ã ã 11 �½]�Ý]éêO�Ç �'ã

�âg�'ã�ö�5Ú �'ã���5^���AR�.5ýÿ04-09þ°�½]�Ý]�á

Ï1�§ýÿ��L5"AR(1)�.Xe

A(q)y(t) = e(t) (4)

A(q) = 1 − 0.6787
1

q
(5)

Loss function ÚFPE�ê�Ñ��§��AR£1¤U�Ð/[ÜÚýÿT�mS�"

L 5 �½]�Ý]K�

c° �½]�Ý]ýÿ� �½]�Ý]¢S� ¢S�/ýÿ�*100 K�å�ê

2004 510.7 632.772 123.9029 4.8194982

2005 508.1 725.338 142.7549 4.9611294

2006 508.4 803.473 158.0395 5.0628452

2007 511.6 905.246 176.9442 5.1758343

2008 516.3 962.083 186.3419 5.2275831

2009 521.8 1058.838 202.9203 5.3128132

cÏoÚ 3076.9 5088.000 165.4000 5.1080833

�½]�Ý]�ýÿ�Ú¢S�/¤
ã����"ýÿ�ª³�~²�§́ 1978-2003cÝ]�

Ny§Týÿ��U�É�
{¤Ï��K�"
¢S�32004-2009Ïmþ,é×�§ÌÝ�é�§

ØÎÜ{¤êâ�uÐª³§ù�m�`²
32003c�mk�¯�£þ°­Æ¬¤u)
é�½]

�Ý]�)
��K�"d	§ù��ã­Æ¬éþ°�½]�Ý]�oK�å�ê�5.10808§��

puþïK�å�ê§�Ny
þ°­Æ¬���¤õé�½]�Ý]���K�"ýÿ�Ú¢S�

�ª³é'��ã12"

3.3.4)�¼ê�.

d²LÆÄ��n��k)�¼êµ

Y = AKαLβeγX (6)
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ã 12 �½]�Ý]'�ã

lnY = lnA+ α lnK + β lnL+ γX (7)

Ù¥Y�þ°¢S)�o�§L�þ°l�<
§K�þ°�½]�Ý]§A�LEâ?Úé)�o

��K�§XL«­Æ��¤õ��cê§XX=1L«��¤õ�11c=2004c"Ù¥lnY§lnKÚlnL®

dc¡��S�.¦�§X�âýÿc°��±(½§äNêâ�L6"

L 6 K�å�ê®o

c° lnY lnL lnK X

2004 4.695 4.5625 4.8195 1

2005 4.711 4.6916 4.9611 2

2006 4.716 4.6903 5.0629 3

2007 4.733 4.7552 5.1758 4

2008 4.674 4.8795 5.2276 5

2009 4.620 5.0001 5.3128 6

cÏoÚ 4.687 4.7669 5.1081

�âþLêâé)�¼ê?1£8©Û�[ÜÑ¼ê¥Ù¦ëê§¼�)�¼êXe

lnY = 1.79585 + 0.91027 lnK − 0.30927 lnL− 0.07643 X (8)

Ù¥Ü©­�ÚOëêXL7ÚL8¤«£���êâ��N�¤"

L 7 wÍ5u�

Source DF Sum of Squares MeanSquare F Value Pr > F

Model 3 0.0079 0.00263 22 0.0438

Error 2 0.000239 0.0001197

Corrected Total 5 0.00814

dþãÚO(J���.�wÍ£Pr > F = 0.0438¤§[Ü§Ý��Ð£R2 = 0.9706¤"T)�¼

ê�.�^uïÄþ°­Æ¬ÏLé�½]�Ý]§l�<
±9�m�K�
�)�é)�o�
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L 8 £8ÚOëê

Root MSE 0.01094 R-Square 0.9706

Dependent Mean 4.69153 Adj R-Sq 0.9265

Coeff Var 0.23316

�K�"'X§lnK�Xê0.91927`²d­Æ¬��¤õ
����½]�Ý]éêz1%�O\§ò

�Ä)�o�0.91927%�O�"�Ò´`lnKt+1 − lnKt = 1§lnYt+1 − lnYt = 0.91927§=Lt+1/Lt =

e§Yt+1/Yt = e0.91927"
X�Xê-0.07643L²
�mO�Ú­Æ¬K��K�''X"­Æ¬��¤

õ�zL1c§­Æ¬éþ°²L�K�Ò¬~�e0.07643"
ù«K��4~5Æ��3u­Æ¬�

Ï£3�.3¥òäN?Ø¤"T)�¼ê�.�ïáØ=Ú�
n�²L�I�K�å�ê¿ïá


n�²L�IK��S3éX§��±^u8��K�åýÿ"

3.4(J�©Û

ÏL'�­Æ¬éùn��I�K�å�ê§�±uyþ°­Æ¬���¤õ3cÏé�½]�

Ý]�K���£5.108¤§él�<
�K�g�£4.767¤§é)�o��K��'
ó��£4.687¤§


ù�¢S�¹9nØ©Û½´�Î�"�â²LÆÄ�nØ§�½]�Ý]´ïEÚ	��½]�

�²L¹Ä§�)�½]��#!Uï!*ï!#ï�¹Ä"­Æ¬�Ê��ãÌ�Ò´�7#|,

�ï�±9¢½Ä:����#!UïÚ*ïÐm�§
þ°´��uÐªu�Ú�¢½§ØÓu�

?u¯�uÐ¥�¢½@�I��å/Ý]u�½]�"Ïd­Æ¬�Ê�ó�¬]��5�õ�

�½]�Ý]§Ú¢½�Ä:Y²�'���âw­Æ�K�å")�o�´�N��/«²LG¹

��I§É�ÃõÏ��K�§�)�½]�Ý]§l�<ê�§ÏdÙÉ­Æ�K�Ú�½]�Ý

]ù«üÏ�É­ÆK��'�7, �"=BXd§d)�o��S�.�©Û��
­Æ¬é)

�o�7.8%��zþ§v±`²­ÆÊ�éþ°²L�5�ã�K�å"

4 �.� ÄuÌ¤©©Û�¬Ð=�K��.

�.�ïþ
þ°­Æ¬3Ê�ÏméI¬²L�I�)�K�"
�.�ïþ�´­Æ¬Ï

m¬Æ���K�å"Ïd§·�À�±Y�m!ëÐI�ê!ë\<ê!Fþ<ê!Ó/¡È!Ý]

�A��I?1©Û§̂ Ì¤©©Û{¼�­Æ¬K�å¼ê"�c$¬��.¹ÄØÓ§­Æ¬¹

ÄÏm3ë\<êÚ±Y�m��¡kÕA5§Ïd·�I�À�eZ3­Æ¬�êâ?1©Ûï

á�.§̂ T�.ïþdeZ­Æ¬�K�å��§��þ°­Æ¬K�å���'�IO"

4.1�.b�

1. �½Ý]��dÂÝ]§=­Æ¬���]7Ý\Ú$E¤�§�@���)�¤�Ø��Ä"

2. @�ýÿ���þ°­Æ¬ë�<êêâý¢��"

3. �½­Æ¬�=�K��É�.¥�Ñ�Ð¬g��*Ï�K�§��dù
Ï�¿©K�§Ø

�ÄÙ¦Ï�"

4.2êâ?n

pé�þz3­Æ¬�êâ'�ÑÏ§ù
êâÌ�5
uë�©z[4]-[8]"�Ä�ØÓÀ1m

�®Ç[9]ÚØÓc°m�ÏÀ)ä[10]§Ý]���êâI�ýIOz?n¤2010cÓ�	ïå�{

��"

du2010cþ°­Æ¬E3Þ�¥§�3­Æ¬�ë�<ê�Ã{��"·�$^�mS�©Û

�{§|^®k�19±±\	<êêâýÿÑ4	czz±�\	<ê§l
O�Ñoë�<ê"é
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���19±�ë*<êêâ§��g�©��O�Ç§��mS�©ÛÁ=§üöª³Xã13Úã14"

ã 13 ë*<êª³ã ã 14 O�Çª³ã

ë*<êO�Ç�mS��²­§Ù¥ü �u�wÍ£h=1¶pValue=0.0049¤§g�'ãö�§

 �'ã��£�N�¤"�â²�Ú�'ã�¢�5Úö�5§À^ARMA(2,4)�.?1�mS�

ýÿ§ýÿ�.Xe

A(q)y(t) = C(q)e(t) (9)

A(q) = 1 +
0.6116

q2
− 0.1305

q
(10)

C(q) = 1 +
0.8949

q4
− 0.6689

q3
+

0.817

q2
− 0.8125

q
(11)

Loss function 0.00529295 and FPE 0.00902916

T�.�O(/[Ü
��êâ§¿O����57±�ë*<êO�ÇêâÚë*<ê�X

L9"

L 9 ë*<êýÿ

�m£±¤ 20 21 22 23 24 25 26

ë*<êO�Ç 0.020 0.073 -0.061 -0.040 0.022 0.071 -0.031

ë*<êýÿ�£z<¤ 20278.86 21763.22 20442.70 19619.33 20060.59 21483.77 20817.73

?
�c19±oë*<ê\Ú�þ°­Æ¬ýOoë*<ê�6448�<"êâ�ÜÚÐ?n(J

�L11"

L 10 Cþ`²

X1 X2 X3 X4 X5 X6

±Y�m(U) ëÐI�ê ë�<ê(�) Fþ<ê£�¤ Ó/¡È(=/) Ý]£·{�¤

4.3�.ïá�¦)

éþL¥�6�µd�I?1½5�	§ØJuy�I�m�3���'é5"~X^5ïþÐ

¬¤�5��Ð«¡ÈÚÝ]þþ�ïþ­Æ¬5����Cþ§3L¥k�r��'5"XJ��

^ù
�I?1nÜµ�§¬E¤&E­U§K�µ�(J��*5"Ï
�ÏLÌ¤©©Û{é6�

�I?1ü�§=z¤Ø�'�A�nÜ�I[11]"
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L 11 êâ�ÜL

x1 x2 x3 x4 x5 x6

1958Ù°l� 186 54 5145 27.66 494 6.07

1970�³ 183 75 6422 35.09 865 391.23

1984#c�û 184 26 734 3.99 207 7.34

1992l�|æ 176 112 4181 23.76 1181 155.39

1998pd� 132 160 1000 7.58 172 26.75

2000Çì% 153 172 1810 11.83 395 77.01

2005O� 185 121 2200 11.89 460 35.61

2010þ° 185 242 6448 34.85 1305 42.18

4.3.1êâIOz

duÌ¤©©Û�(JÉþj�K�§I�ò�Cþ�êâIOz±�?1©Û"

�~¥?1Ì¤©©Û��I�k6�§�k8�µdé�£83­Æ¬�ØÓ�¤"é1i�µdé

��1j��I���Aij"kò��I�IOzXeµ

x̃ij =
(
xij −

−
xj

)
/sj , (i = 1, 2, ..., 8; j = 1, 2, ..., 6)j = 1, 2, ..., 6) (12)

Ù¥
−
xij = 1

8

∑8
i=1 xij, sj = 1

7

∑8
i=1

(
xij −

−
xj

)
2, (j = 1, 2, ..., 6) �1j��I���þ�Ú��IO�

¡x̃i =
(
xi −

−
xi

)
/si, (i = 1, 2, ..., 6)�IOz�ICþ"

−
x
T

=(173.00,120.25,3492.50,19.58,634.87,92.69) (13)

sT=(19.8853,70.1727,2355.6915,12.3215,431.8688,129.9707) (14)

�ICþIOz�XL12µ

L 12 IOz�êâ�ÜL

x1 x2 x3 x4 x5 x6

1958Ù°l� 0.6536 -0.9441 0.6729 0.5987 -0.3262 -0.5691

1970�³ 0.5028 -0.6449 1.1929 1.1757 0.5329 2.2962

1984#c�û 0.553 -1.3432 -1.1233 -1.2392 -0.9907 -0.5596

1992l�|æ 0.1508 -0.1176 0.2804 0.2955 1.2646 0.5417

1998pd� -2.0613 0.5665 -1.015 -0.9607 -1.0718 -0.4153

2000Çì% -1.0055 0.7375 -0.6851 -0.6304 -0.5554 -0.0413

2005O� 0.6033 0.0107 -0.5263 -0.6256 -0.4049 -0.3494

2010þ° 0.6033 1.7351 1.2035 1.1571 1.5517 -0.3005

4.3.2O��'XêÝ


�'XêÝ


R= (rij)m×m rij =

∑8
k=1 x̃ki.x̃kj
n− 1

, (i,j=1,2,...,6) (15)

Ù¥§rii = 1, rij = rji, rij´1i��IÚ1j��I��'Xê"

13



��'XêÝ
Xeµ

1. −0.365483 0.543746 0.489264 0.451134 0.156685

−0.365483 1. 0.159866 0.193812 0.402499 −0.154575

0.543746 0.159866 1. 0.997593 0.809041 0.525046

0.489264 0.193812 0.997593 1. 0.815472 0.544479

0.451134 0.402499 0.809041 0.815472 1. 0.412514

0.156685 −0.154575 0.525046 0.544479 0.412514 1.



4.3.3Ì¤©�ÀJ9nÜ�z�

´¦�R�A��ÚIO��A��þ§¿dd¦���Ì¤©�&E�zÇ§Xeª

bj =
λj∑6
k=1 λk

(j = 1, 2, ..., 6) (17)

A��9�zÇ�L13"�±wÑ§cn�A���\O�zÇ®�94%§Ì¤©©Û�JéÐ"

L 13 Ì¤©ëê

SÒ A�� �zÇ \O�zÇ

1 3.4242 57.0698 57.0698

2 1.3839 23.0644 80.1342

3 0.831 13.8504 93.9846

4 0.2499 4.1651 98.1497

5 0.1108 1.8474 99.9971

6 0.0002 0.0029 100

À�ùn�Ì¤©?1nÜµd"ÙéA�A��þ�L14"��n�Ì¤©©O�

L 14 A��þ

x̃1 x̃2 x̃3 x̃4 x̃5 x̃6

y1 0.321109 0.087055 0.524998 0.523519 0.481414 0.328415

y2 -0.49186 0.817399 0.016105 0.054065 0.229687 -0.18438

y3 0.557034 0.113034 0.033079 -0.0168 0.142427 -0.80949


y1 = 0.3211x̃1 + 0.0871x̃2 + 0.5250x̃3 + 0.5235x̃4 + 0.4814x̃5 + 0.3284x̃6

y2 = −0.4919x̃1 + 0.8173x̃2 + 0.0161x̃3 + 0.0541x̃4 + 0.2997x̃5 − 0.1843x̃6

y3 = 0.5570x̃1 + 0.1130x̃2 + 0.0330x̃3 − 0.0168x̃4 + 0.1424x̃5 − 0.8095x̃6

(18)

lÌ¤©Xê�±wÑ§1�Ì¤©Ì��N
�o��I£ë�<ê!Fþ<ê!Ó/¡ÈÚ

Ý]¤�&E§Ny
­Æ¬�oN5�§1�Ì¤©Ì��N
ëÐIêþ§1nÌ¤©Ì��N


Ð¬±Y�m"

ò�g­Æ¬6��I�IOzêâ©O�\Ì¤©L�ª§�±���g­Æ¬�Ì¤©�

£L15¤"±n�Ì¤©��zÇ��­§�EÌ¤©nÜµd�.µ

Z = 0.5706y1 + 0.2306y2 + 0.1385y3 (19)

òz3­Æ¬�Ì¤©��\þª§�±��nÜµd�Úü¶XL16"

14



L 15 �g­Æ¬Ì¤©

y1 y2 y3

1958Ù°l� 0.4633 -0.9986 0.7627

1970�³ 2.428 -0.9875 -1.5562

1984#c�û -1.9091 -1.5637 0.5293

1992l�|æ 1.1364 0.0543 -0.1356

1998pd� -2.3608 1.2548 -0.845

2000Çì% -1.2701 0.9467 -0.4714

2005O� -0.7593 -0.3427 0.6276

2010þ° 2.2716 1.6366 1.0886

L 16 �3­Æ¬oµd

oµd ü¶

2010þ° 1.8246 1

1970�³ 0.9424 2

1992l�|æ 0.6423 3

1958Ù°l� 0.1398 4

2005O� -0.4255 5

2000Çì% -0.5718 6

1998pd� -1.1749 7

1984#c�û -1.3769 8

ã 15 �.�(J
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�L§�matlab�èXe

clc,clear

load data.mat %J��©êâ

data=zscore(data); %êâIOz

r=corrcoef(data); %O��'XêÝ


[x,eig,z]=pcacov(r); %Ì¤©©Û

f=repmat(sign(sum(x)),size(x,1),1);

x=x.*f;

df=data*x(:,1:3)

tf=df*z(1:3)/100;

[stf,ind]=sort(tf,’descend’)

4.4(Ø�k�5©Û

ÏLþã©Û�±wÑ§2010þ°­Æ¬�=�K�ånÜµd��1.8246§3À����¥�

�§Ì�Ly3Ùn�Ì¤©��3A3­Æ¬¥Ñ?u+k/ "1970c�³­Æ¬Ú1992cl�

|æ­Æ¬�kã��K�å§cÙ´�³­Æ¬31�Ì¤©�µ©ü¶1�§̀ ²Ù5�ã�§

l
�)
�����K�å"�Ä��³Úl�|æü3­Æ¬©OíÄ
F�'Ü²L�ÚÜ

�ßHÜ/«�uÐ±9ü3­Æ¬¼��2�Ðµ§��.¥éùü3­Æ¬�µd�Ð¬��

2�µd���",	§1984#c�û­Æ¬|�Øå§Ñy
î­�º�§́ ú@�K�å�f�

�g­Æ¬"ù�:���.¥1984­Æ¬�$µ©���"

��.ÏLÐ¬g�ÐAÏm�êâ¼�
�*�K�åµd§�Jø
���þzIO"

5 �.n ÄuLogistic��YK��.

�.�Ú�.�©OÏLØÓ�ªïÄ
­Æ¬Ê�ÏmÚm¬ÏmK�å�ØÓ/ª9�^

��§
�.nKX­©Û¿ýÿ
­Æ¬(å�K�å�Ì�Ly/ª9�^��"�éucü�

�ã
ó§­Æ¬�ª¬Ï(å����ã�mS§­Æ¬�K�ådé²LÚï����K�§=

C�éu�¬©z!xNzØ!¬¯@£�m�K�[12]"�éù��«K�å��^�ª§�.nÀ

��ã�mS��ä�'©Ùoê£ÄuGoogle|¢Ú�¤�Ì�IO§ïá
Logistic£8�.§é

þ°­Æ¬��YK�?1
©Û"

�X&E���ØäuÐ§�ä®²¤�©zDÂ�­��å»§Ïd­Æ¬¬Ï(å��K�

�±^�äé­Æ¬��A5£ã"Google���8���|¢Jøû§z�z�Øä8��äþ�

�«&E§¿=z�|¢|¢(J^8"ÏLGoogleØÓ�m8��Ó�ÌK�©Ù�ê�±'�O

(/�A�ä�oNª³"Ïd§�
L«­Æ¬(å�­Æ¬é©zÚng�K�§À�Google-

Timeline{¤|¢¥ØÓ�m��'©Ù�ê��µd�I"

5.1�.b�

1. GoogleJø�|¢(J�k�
��/�Lý¢&Eþ"

2. z^ré|¢þ�Ñ��z�Ó§z^rDÂ&E�Uå�Ó"

3. é­Æ¬!c$¬�”A�¯�”§Äu&E��YK�5Æ�Ó"

4. �.¥Jø�|¢'�iÄ�ºX
­Æ¬£c$¬¤�'|¢"
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5.2�.�ïá

duz^rDÂ&E�Uå�Ó§�&E3^rm�DÂ�Ç�r§ïá�©�§[13]Xe

dy

dx
= pry (20)

Ù¥p�z^rJø�|¢gê"

�&EDÂ�C�Ú§XÚé|¢þ�O�wyÑ²w�{³�^§�æ^ó§��KÚ\¿�

�qyµ
dy
dt = p(r − qy)y§=dy

dx = k(K − y)y

TÐ�¯K�)�

y =
a

1 + be−cx (21)

�;.�Logistic�."

5.3�.��15�y

Äub�3§c$¬��YK�Å��@��­Æ¬�Ó"
��Ä��®c$¬®(åüc§l

êâ�±wÑ|¢þ�O�®ªu²­§l
�±¼������|¢þ­�§�Ñ�����15

�y"

·�|¢'�c/�®OR¥I+c���$Ä¬0§�mã���2007c1�-2010c3�§¿éê

â?1
��5£8£�èÚêâ�N¹¤"�Ñ�(JXeµdã16�±wÑ§�®c$¬¢S�

ã 16 �®c$�ÏK�åLogistic£8

þ©Ùþ�Logistic�.£8þÄ�¬Ü§ý�õêêâ:á395%�&«m¥§�±éÐ�£ã�®

c$¬�Ï©zK�å�ê"Ïd§d�.�±^5ïÄ­Æ¬�ÏK�"

5.4�.�A^

3ò±þ�.A^uþ°­Æ¬��YK�©Û�c§Äk�¼�þ°­Æ¬|¢'�i�ÚO

&E"�
À��k��|¢'�c§·�3Googleþ?1
Á�ÚÚO§(J�L17"dL17�±

wÑ§/þ°OR¥I­.ÆA¬0ù�|'�c�±�Ð/ºXùg­Æ¬��þ�'©Ù§¤±À

Jù�|'�c3google.com.hk?1{¤|¢"Ón3google.com¦^/Shanghai or China expo0|
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L 17 '�c|¢(J

¥©google.com.hk

'�c oþ(^) �5

þ°+­Æ 143000 Ã

¥I+­Æ 106000 Ã

þ°+­.ÆA¬ 227000 �¹
/þ°+­Æ¬0�(J

¥I+­.ÆA¬ 179000 �¹
/¥I+­Æ¬0�(J

þ°OR¥I+­.ÆA¬ 267000 �¹þã¤k(J

¢�'�=©©Ù"�
�yLogistic�.ïá�O(5§ò�mªÝ���09c01�-10c08�§¿U

�m^Sò�°���1-20"

L 18 {¤|¢(J

�Oê 1 2 3 4 5 6 7 8 9 10

¥©(Jê 1430 3270 6440 10590 14610 18090 22400 25520 30200 35010

=©(Jê 201 455 838 1201 1610 1996 2434 2758 3233 3761

�Oê 11 12 13 14 15 16 17 18 19 20

¥©(Jê 40400 45810 54460 59910 73010 100110 125610 136310 149410 161610

=©(Jê 4418 4996 6006 6856 8456 12196 16996 18826 21046 22826

y^Logistic�.ýÿþ°­Æ¬�YK��ê"½Ây�­Æ¬,����YK�å�ê§dÙ

3Google-Timeline¥,��m:�|¢(JoêL«"K�â5.2¥í��Logistic�.§y��Oêx�

'X�±L«�µ

y =
a

1 + be−cx
(22)

Ù¥a�~ê§L«d�äXÚ¥'�c\O|¢þþ�3Matlab¥éLX¥�êâ?1��5£

8(�è�N¹µlogistic.m)§�±���.�ëê£8�"

�é¥©(Jµ


â = 340200

b̂ = 84.7791

ĉ = 0.2205

�é=©(Jµ


â = 51468

b̂ = 172.7752

ĉ = 0.2504

(23)

d£8(J��§¢S�Ä�þÑá3£8�95%��&«m¥§̀ ²^Logistic�.�±éÐ/

£ã­Æ¬3¬��K�åCzª³"eã�¥©©Ùê�£8­�§=©©Ùê�£8­��¥©

�Ä���£�N¹¤"

5.5�.(J©Û

ÏLéþã�.(J�©ÛÌ��±��±e(Øµ

1�§þ°­Æ¬é©z�K�åÄ��±^Logistic�.5£ã"¬Ïª�¥�Ï�§ÙK�å

�ê�O��Ý�¬ÅìP~"­Æ¬�ÏK�å�Ì��^´3©z�¡§dd��­Æ¬�K�

åoþ3¬Æ¥�Ï9¬Æ(å���ã�mE¬k¤O�§�O�¬Åìª�§ÎÜLogistic£8

­�"

1�§ÏLé¥©|¢^8êÚ=©|¢^8ê£8(J�'��±wÑ§�gþ°­Æ¬�K

�åÌ��´�^u¥IIS§é=�I[�K���"'�©Oé¥©|¢Ú=©|¢(J���

£8ëê�±uy§̂a = 340200§̂a = 51468§K â
â = 6.6"¤±�±���dgþ°­Æ¬�K�åc
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ã 17 ¥©|¢(JþLogistic£8 ã 18 ¥©|¢(JþLogistic£8�&«m

Ù´¬�é©z�d�*�K�å�¡§éIS�K�å´é=�I[K�å�6�§�|¢þ�.

��340200§=�þ°­Æ¬��YK�å�ê"

1n§ÏL'�þ°­Æ¬��®c$¬�£8(J§�±l©zK��ý¡'�üöK�å�

��"̂a = 340200 §̂a = 555050"�±wÑ§üö�'�e§�´c$¬�K�å��§�´Ï�üö

Ñ´�.�IS!¯§¤±K�å¿vk����É"

1o§b�y���0.99a�§|¢þÄ����.�§y�FÝ�ªCu0"3(22)ª¥¦�x=40.98§

=��41���§±|¢þ�IO��YK�å~f�0"

6 �.�µd�U?

6.1`:µã

�©3�m�Ýeïá
n��.§©OlØÓ�Ýþzïþ
þ°­Æ¬�K�å"

�.�X­ïÄ
­Æ¬cÏ�²L�A§��Ùé)�o�!l�<
Ú�½]�Ý]�K�

å�ê©O�5.108,4.767,4.867"Ù¥§­Æ¬é)�o���zÇ�7.8%§̀ ²­Æ¬éþ°²Lu

ÐkXã��íÄ�^§cÙ3�½]�Ý]�¡"

�.�X­ïÄ
þ°­Æ¬�=�K�å§��K�å�ê�1.8246§̀ ²þ°­Æ¬��u

�CA3­Æ¬"

�.nX­ïÄ
­Æ¬��YK�å§�K�å�ê�340200§̀ ²þ°­Æ¬��YK�f

u�®c$¬§¿�K�å¤S.­�§341��Ä��ò"

6.2�.�U?

�©��.¿��Ä­Æ¬�K¡K�§~X­Æ¬E¤�ã�ØåÚNÄå©�Øþ��¬

¯K¬ØÓ§Ý/-�­Æ¬��¡K�"éu­Æ¬K¡K����duêâ�"yvk3�©

¥¢y§�±3�YïÄ¥�¤"

�.�!ndu¯�g��^���§U
¼��êâ��"XJU¼��õêâ§?1Ì¤©

©ÛÚLogistic��5[Ü�U���p��&Ý"
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N¹

�è
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autocorr(g(1:26))

parcorr(g(1:26))

th=ar(g(1:26),12);

p=predict(th,g,6);

)�o����5£8

x=x’;y=y’;

x=[ones(26,1),x];

b,bint,r,rint,stats

=regress(y,x);

b,bint,stats,rcoplot(r,rint)

ü �u�

[h,pValue,stat,cValue,reg] = adftest(y(1:26))

th=ar(y(1:26),12);

p=predict(th,y,6);

�gõ�ª[Ü

[p,s]=polyfit(x,y,2);

f = polyval(p,x);

table = [x y f y-f]

Logistic£8

clc;clear;clf;

load datac.mat

x=data(1,:);

y=data(2,:);

P=@(beta,x)beta(1)./(1+beta(2)*exp(-beta(3)*x));

beta,r,j,COVB,MSE

=nlinfit(x,y,P,[200000 1 0.05]);

betaci=nlparci(beta,r,’jacobian’,j);%beta£8�95%�&«m

betaa=[beta’,betaci] [yhat,delta]=nlpredci(P,x,beta,r,’jacobian’,j);%¼ê£8�995%�&«

m

nlintool(x,y,P,beta);

x0=1:0.02:40;y0=P(beta,x0);

x1=21:40;y1=P(beta,x1);

plot(x0,y0);
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hold on;

plot(x,y,’+’);

plot(x1,y1,’o’);

)�¼ê�.¥£8©Û

SAS

Data economy; input Y L K X @@;

datalines;

4.695391324 4.562459357 4.819498178 1

4.710574829 4.69163869 4.961129385 2

4.716335606 4.690255777 5.062845228 3

4.733034847 4.755175307 5.175834288 4

4.673748796 4.879467372 5.227583128 5

4.62007536 5.000083459 5.312813173 6

;

proc reg;

model Y= K L X;

run;

ã¡�L�

ã 19 ACFë*<êO�Ç
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ã 20 PCFë*<êO�Ç

ã 21 =�|¢(JêLogistic£8
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ã 22 =�|¢(JêLogistic£8�&«m

L 19 �½]�Ý]�ê[Ü©Û

û¬"Èd �½]�Ý] ýÿ�½]�Ý] Ø�

420.9 100 110.7451 -10.7451

441.9 107 104.7471 2.2529

436.6 107.5 106.6214 0.8786

415.2 105.8 111.7138 -5.9138

404 103.8 112.7972 -8.9972

389.5 103.8 112.5853 -8.7853

384 104.5 112.0283 -7.5283

379 104.8 111.2946 -6.4946

375.4 107.4 110.6321 -3.2321

378.8 114.6 111.2607 3.3393

376.7 115.5 110.8843 4.6157

377.4 115.6 111.014 4.586

386.5 119.6 112.314 7.286

407.1 129 112.6061 16.3939

404.8 125.1 112.7559 12.3441
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L 20 [Ü1978-1994êâ(IOz�oêâ)

c° �½]�Ý]�ê lnzt lnzt O�Ç

1978 100 3.328985 0

1979 102.5806 3.546305 0.065281

1980 119.4016 3.63885 0.026096

1981 123.4226 3.78959 0.041425

1982 124.174 4.050943 0.068966

1983 124.4243 4.111416 0.014928

1984 130.4059 4.259563 0.036033

1985 174.6063 4.218056 -0.00974

1986 194.484 4.324777 0.025301

1987 221.4678 4.432251 0.024851

1988 285.9006 4.451886 0.00443

1989 338.9658 4.148792 -0.06808

1990 354.9399 4.158524 0.002346

1991 385.0576 4.205899 0.011392

1992 414.1715 4.45769 0.059866

1993 457.1291 4.963174 0.113396

1994 482.9243 5.449327 0.097952

1995 472.93 5.8251 0.068958

1996 479.93 6.008165 0.031427

1997 480.465 6.02005 0.001978

1998 478.7444 6.017164 -0.00048

1999 476.73 5.964787 -0.0087

2000 476.734 5.971729 0.001164

2001 477.4606 6.034953 0.010587

2002 477.7742 6.126345 0.015144

2003 480.2904 6.235483 0.017815

2004 487.4836 6.45011 0.03442

2005 488.4 6.586637 0.021167

2006 488.5155 6.688944 0.015532

2007 492.53 6.808207 0.01783

2008 501.9784 6.869101 0.008944

2009 498.03 6.964927 0.01395

L 21 )�¼ê�.¥£8©Û�ëêÚOêâ

Variable DF ParameterEstimate Standard Error t Value Pr ¿ —t—

Intercept 1 1.79585 1.48302 1.21 0.3496

K 1 0.91027 0.21847 4.17 0.0531

L 1 -0.30927 0.14867 -2.08 0.173

X 1 -0.07643 0.029 -2.64 0.1189
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