
1��Ù MicroTSP

§12.1 MicroTSP \�

§12.1.1 {0

MicroTSP ´Äu�.ÅTSP^����Å�¬"TSP�mu©uÊ�c�§Ì�^u

�mS�©Û§y®¤�Oþ²LÆÚ�S©ÛÌ��^��"TSP�k�A��Å�

�"MicroTSP u1981 c3Apple II O�ÅþÚ\§1982 cíÑ1��§Micro TSP 6.5 �1989

cm©Ý�^�½|§Uå�r§¦^��B"

MicroTSP Jø
Oþ²LÆÚýÿó�¥¢^�ÚOEâ§ÙA^+��)ãÖ©

Û!²LïÄ!�Èýÿ!¤^©Û!÷*²Lýÿ!|Çýÿ±9�Æêâ©ÛÚµ

d"MicroTSP �B´Æ!ö�{B"

ÚOóäµ£ãÚO!õ�£8��ÊÏ���¦!\����¦!õ�ª©Ù¢

�(PDL)!ARIMA - Box-Jenkins (�)G!�)!ARMAX (�ARMAØ��(��O)!�'

ã!��5���¦!ü�ã���¦!n�ã���¦���5���5!q�Ø�'£

8(Seemingly Unrelated Regression) - �5���5!Probit ÚLogit �.!�þg£8!VAR

À-�AÚ��©)!G!N�"

ýÿóäµýÿ!ýÿ�§¥!XÚ�OÚVAR �.¦)Ú�[(�5Ú��5)!�ê

²w!�Å�[�{"

êâ+nµêâ?6!�¯Ù§IO�ª©�!�m=��"

p©EÇã/µ�Sêâã«!Ñ:ã!^ã!�ã!��ã!VIÝã«!éêºÝ

ãI!À-�A¼ê"ã/�^MÑÑ�"

Ù§õUµL�ÚÚOÑÑ�±�<½±©�/ª�Ñ!1?n§SÚ÷N^!?6!

w«Ú+nTSP �.Ú§S©�!|±êÆ�?nì"

MicroTSP �Ü©õUdèü°Ä½MicroTSP1·-�¤§Xµ

DATA �^uÑ\!*¿Ú?U�mS�êâ"

GENR �3®kS��Ä:þ§|^�a.�O�úª§)¤��#�S�"

PLOT �3¶4½�<Åþ)¤p©EÇ�ª³ã"

SCAT �)¤p©EÇ�Ñ:ã£�'ã¤"

BAR �)¤p©E���ã"

PIE �)¤p©EÇ�\ã"

PRINT �3¶4þw«S�"

LS ����¦{£õ�£8¤"

AR ��kg£8Ø��������¦{"

TSLS �ü�ã���¦"

NLS ���5£8"

PROBIT§LOGIT ��©aêâï�"

SYS ��O�5½��5�§|"
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382 1��Ù MicroTSP

VAREST§VARSTAT ��OÚ©Û�þg£8�§|"

COVA§IDENT§CROSS§HIST �£ãÚOþµ�'Xê§���§g�'Xê§

p�'Xê±93£O�mS��.��¡�~k^�ªÇ��ã"

AR§MA �3�§��O¥�¹g£8Ú£Ä²þ"

SAR§SMA �3G!CÄ©Û¥�¹g£8Ú£Ä²þ"

PDL �õ�ª©Ù¢�?n"

FORCST, FIT �|^®k�£8�§O�ýÿ�"

SOLVE �¦)éá�.¿O��[�"

CREATE �ïáS�ó�©�"

SAVE ��;ó�©��^�"

LOAD �r^�þ�ó�©�\1�S�"

READ§WRITE �Ö�Lotus �ª(.WKS§WK1§.WR1.�) ©�§Lotus �<�

ª(PRN) ©�§DIF �ª©�ÚÙ¦�ª�©�"

EDIT �ïáÚ?U�.ÚÙ¦©�©�"

F2 �·-£�"

MicroTSP ^�Jø
Ê���øÆS¦^"

§12.1.2 $1

MicroTSP ko«ó��ªµ

• èü�ª"|^XÚJø�o�èü§ÏLõU�F3�F6�¤ö�¶

• 1·-�ª"zÑ\��·-§XÚÎ¯T·-Ù§&E§Ú��Yö�¶

• 1·-�ëêÑ\�ª"^rrö�·-9ëê�gÑ\§J�XÚ�¤¶

• 1?n�ª"̂ r¦^MicroTSP���?6§S½Ù¦�i?n§SïáMicroTSP�

·-©�§øMicroTSP$1"

1�«´#^r~~¦^"�éXÚ'�ÙG�§B�±¦^1�!n«�ª"1?n

�ªÌ�´Bu^rr~5�?nL§C¤��1?n��§�E¦^"31?n��$

1Ïm§̂ r�±�Ù¦¯�§
Ø7©ª�3w«ìc"

¦^·-TSP é^XÚ�§ÑyXÚJ«µ

>

^rQ�±Ñ\��üÕ�·-§��±Ñ\�¹·-9ÙÀJëê�·-ëêL§�

�±ÏLõU�F3-F6 ?\èüö�"Xæ^èüö�§��â¶4e��J«µ

F1¨¥äF2¨·-­yF3¨©�F4¨êâF5¨ÚOF6¨TSP ��

F3¨F6 õU�^uÀJTSP ^���o�Ì�èü"UF3 ÀJ©�èü§

¶4þ�èü�ª�µ
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©�ö�

(1) ó�©�£m©¬{¤

(2) êâ¥©�ö�

(3) w«^�8¹ DIR

(4) UCf8¹ CD

(5) ?6©�©� EDIT

(6) ©�U¶ REN

(7) íØ©�SN DEL

(8) w«©� TYPE

(9) Ö	Ü©� READ

(A) �	Ü©� WRITE

F1 ¥ä(F3-F6 Àèü¤
m©�ÀJèü�1�1"ÀJ�±kü«�ª§Ù�´Ñ\�k'·-éA�êi

½i1¶Ù�´|^��m¡�1I£Ä�ò1I£Ä�k'·-1þ§,�U£��"y

Ñ\1§L«m©¬{L§"

d�òÑyó�©�ö�èüµ

(1) 3S�¥ïáó�©� CREATE

(2) \1ó�©��^� LOAD

(3) �;ó�©��^� SAVE

(4) *¿ó�©���«m EXPAND

(5) US�¶üS SORT

F1 ¥ä(F3-F6 Àèü¤
Ï��ïáó�©�§31�1U£�§,�¶4þ¬ÑyêâªÝJ«µ

êâªÝ

(U) ��mêâ

(A) cÝêâ

(Q) GÝêâ

(M) �Ýêâ

F1 ¥ä¨¥�§S$1

3ùpÑ\A§L«3ó�©�¥Ñ\cÝêâ"

m©�mº//1970

(å�mº//1980

// �´£��SN§ù�¶4þ��G¹I��k'êâ®��#
§
�XÚÊ�


J¯¿�Ñ·-J«Î/¿0L«^r�±Ñ\Ù¦�·-
"

y3�±|^êâ?6õUÑ\êâ
§UF4 ÀJêâ+nèü§Kêâ+n�èü

SN¬w«3¶4þµ
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êâ+n

(1) N���«m SMPL

(2) |^®kS�)¤#S� GENR

(3) êâ?6 DATA

(4) G!N� SEAS

(5) S�?|ö� GROUP

(6) S�¥S��U¶ R

(7) S�¥S��íØ D

(8) ã/ö�

(9) w«êâ�L SHOW

(A) �<êâ�L PRINT

F1 ¥ä(F3¨F6 Àèü¤
Ñ\3 ÀJêâ?6"TSP^���êâ?6§Sm©$1"�^��J«^rÑ\S

�¶�§=�Ñ\s�Ñ\�Cþ¶"��REV w�êâ?6§S�Ñ\S�REV �ÐO

�"u´¶4þw«Ð©FÏ�1970§¿�3e>w«µ

obs REV

1I½ 31970 m>��p�Ý«�S§J«^r3dÑ\��*	�"z�^rU

�g£��§êâ?6§SÑ?U����*	�¿�Ð�É,��*	��O�"

b½^r3REV S�¥Ñ\
Xe*	�µ
1970 697

1971 814

1972 963

1973 1122

1974 1224

1975 1369

1976 1539

1977 1780

1978 2161

1979 2605

1980 2915

1981 X
X L«òÑêâ?6XÚ§d�Ñy·-J«Î"

eÑ\êâkØ§3êâ?6¥�±^·-?1?U§¶4þ�k'uù
·-�)

º`²"~X§U£���§uyffÑ\�*	��Ø§�±Ñ\·-B ¦1I�£�þ

��*	:§±?UffÑ\�*	�"��±^·-Ni ¦1I½ �däL«�*	:

þ§~XÑ\·-N75�§1I½ �S�¥1975c�*	�þ§XJ�?61980c�*	

�§�±Ñ\·-µN80"

êâ?6ö�½Ù¦ö���§TSP Ñ¬3¶4þ�w«�#�G�"y3S�8¹

¥®k
REV"bX3REV S�Ñ\�uyS�¥1976 c�*	��Ø§�±N^êâ?

6õU?1?U§ùgØ¦^èü�ª§
��Ñ\DATA ·-§�^��Î¯S�¶�§

Ñ\µREV
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U£��§¶4þòw«REV S��*	�§Ñ\·-µN76 �§1I½ 31976 c�

*	�þ"�\�(�*	��U£��§S�¥1976 c�*	��#�*	��O"Ñ

\ÓiÎ�(åéREV S��?6"

e¡2Ñ\��CþGNP§ùgòêâ?6·-�S�¶�åÑ\§=Ñ\µ

DATA GNP

Ù«m�REV���Ó§^SÑ\e�êâ�µ

992.7,1077.6,1185.9,1326.4,1434.2,1549.2,1718.0,1918.0,2156.1,2413.9, 2627.4

���\X (å"TSP ^��#N^r|^®kS���§ª)¤#�S�"UF4 N

Ñêâ+nèü§,�ÀJ2§=GENR ·-§KTSPJ«µ

�§ª�º// RATIO=REV/GNP

ù�3S�¥)¤
RATIO S�§¿�S�¶Ñy3G�I�¥"

GENR ·-^u=�êâ§^r�±`²�©E,��êúª§O�(J�¤d�§

¥�Ò�>�·i·¶�S�§XJdTS�·¶�S�®²�3§#)¤�*	�ò�

OS�¥�k�*	�§ÄKòïá��#�S�"

GENR ·-��±^uO�IþÚÚO¼ê"

y3·�®²ïá
��#S�RATIO"�
w«§�UF4õU�NÑêâ+nèü§

,�ÀJSHOW ·-"�XÚÎ¯S�¶�£�RATIO§S�¥�êâw«3¶4þ�L

�«Sµ

obs RATIO

1970 0.702125

1971 0.755382

1972 0.812041

1973 0.845899

1974 0.853437

1975 0.883682

1976 0.895809

1977 0.928050

1978 1.002273

1979 1.079167

1980 1.109462
U?¿���£Ð©¶4§?uXÚJ«e"

#S�)¤�§�±?1�«?nX�<ÑÑ!¶4w«§�ã§£8©Û!ýÿ½�

\^�§��"

y3UF4 ¿ÀJSMPL ·-§̂

1971 1980

£�XÚJ¯���«m§KSHOW �ö�ÒØ¦^1970 c�*	�
"

|^TSP ^���±�~�B/ïÄ¢�S�"~X3·-J«Î���Ñ\GENR

·-Ú�§µ

GENR PCHR=100*(RATIO-RATIO(-1))/RATIO(-1)

ùpRATIO´bFÀ,Â\REV�I¬)�o�GNP�'Ç§RATIO(- 1)´RATIO�

¢�S�§¢�Ï�¬"dþ¡�§O��PCHR �RATIO �O�z©'"Ñ\SHOW ·

-�±w«#)¤�S�PCHER"
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UF6 ÀJTSP ��èü§Kw«Ñe�·-èüµ
TSP ��·-

(1) (å¬{/ò£DOS EXIT

(2) $1TSP1?n§S RUN

(3) $1DOS ·- SYSTEM

(4) �<ÅG�ëê��

(5) C�TSP$1�¸ CONFIG

(6) ëêÀJ9éA� OPTION

(7) S�¦^�w FREMEM

(8) �¶¿w«S�8¹&E

F1 ¥ä(F3¨F6 Àèü)
ÀJ1§KTSP J¯µ

�ï�cS�ó�©�íº(Y/N) //Y

KòÑTSP ^��§�£�DOS ·-G�"��^1·-EXIT òÑ"¦^SYSTEM·

-�±6�ò£�DOSXÚ§DOSö�(å�^EXIT�£MicroTSP"

§12.2 MicroTSP êâ©Û

§12.2.1 w«�mS�ã/

XJ^r�O�Å�kã/��§K�±^PLOT§SCAT§BAR ÚPIE·-)¤p©E

Ç�ã/"XJ^r�M�ØU)¤ã/§KØU¦^ù
·-"

UF4 N^êâ+nèü"ÀJ18 �õU§Kw«ã/·-èüµ
(1) ­�ã£ª³ã¤ PLOT

(2) �'ã SCAT

(3) ��ã BAR

(4) �ã PIE

(5) ªÝ��ã HIST(G)

(6) \1ã/©� LGRAPH

(7) �<ã/©� PGRAPH

F1 ¥ä(F3¨F6 Àèü)
PLOT·-w«�mS�ã"î¶´�m��§��êâ:�m±���ë"ÀJPLOT

�§Ñy'~ºëê�½�{èüµ

(A) gÄ�½¨ü'~º

(M) Ãó�½¨ü'~º

(N) IOzã

(D) V'~º¨ãØ��

(X) V'~º¨ã��

(R) IO�IÑ�í�ã

(S) ëê�½ÀJ

F1 ¥ä¨¥�§S$1

Ñ\A gÄ�½'~º"TSP Î¯S�¶§ù�Ñ\µ

RATIO
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,�¬3¶4þw�p©EÇ�­�ã"3*w�ã�§Ñ\X§�£·-�ÉG�"

SCAT ·-)¤ü�S�m��'ã"ùgØ¦^èü°Ä§��Ñ\·-SCAT§TSP

J¯

S�¶Lº// REV GNP

XÚ¬�Ñã/ÀJµ

Ñ:ãÀJ

(S) {üÑ:ã

(C) �Cü:ë�ª

(R) �Ñ£8�

(B) �Cü:ë�¿�Ñ£8�

F1 ¥ä¨¥�§S$1

ÀJS§TSP ò±GNP �X ¶��§REV �Y ¶���Ñü�S��Ñ:�'ã"3w

�ã�§Ñ\X§�£XÚ·-�ÉG�"

TSP U
?1ÊÏ���¦{!ü�ã���¦{!�kg£8Ø�������¦

�O"3¤k�O¥§̂ u�O���:Ñd�c�SMPL (½"

§12.2.2 ÚOþ�O�

COVA·-O�¿�<õ�S��g�þ�!��!���!IO �9§�����

Ý
Ú�'Ý
"~X�±Ñ\·-µ

COVA CONS GNP G R GNP(-1)

XJ�ÑWÀJ§COVAò3O�£ãÚOþ�céz�S�?1\�?n"·-Ñ\

�ª�µ

COVA(W=POP) CONS GNP G R GNP(-1)

e¦^
M ÀJ§COVA�w«þ�§IO�Ú���!���"~Xµ

COVA(M) CONS GNP G R GNP(-1)

IDENT·-O���S��g�'XêÚ �'Xê"Ñ\IDENT·-�§̂ ���¦

�ÑS�¶Ú�O���'Xê�ê8",�«·-Ñ\�ª´3IDENT�¡�)Ò¥�

Ñ�O���'Xê�ê8§,��ÑS�¶"~XÑ\·-µ

IDENT

IDENT(12) IBMPRICE

IDENTO�Ñg£8Xê�IO�"�O�Box-Pierce�Q-u��§=g�'Xê�²

�Ú"Q-u���^u?1g�'Xêþ�"�b�u�§=b½S��xD("3"b�

u�e§XJ¯kvkéS�?1ARIMA©Û§Q-ÚOþÑlχ2-©Ù§gdÝ�g�'X

ê�ê8"XJS�´u�ARIMA �O�í�§KgdÝ�g�'Xê��ê~�¯k�

O��g£8Ú£Ä²þ��ê"���[�&E§�ë�Box ÚPierce (1970) [1]"

CROSS ·-O�ü�S���'Xê"Ñ\CROSS ·-�§̂ ��J«�Ñ�O��

�'Xê�ê8ÚS�¶"��±�IDENT ·-��§3·-¶��)Ò¥�Ñ�O��

�'Xê�ê8§,��ÑS�¶"~XÑ\·-µ

CROSS

CROSS(8) TB3 ASQ

HIST·-O���S��ªÝã"3ªÝã¥w«êâ�ªÇ©Ù"§òS��ê�

��(d���Ú���(½�ê�«m) �©¤�
�«m§,�w«á\z��«m�
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*	�ê8"��Û¹�§TSP òê�«m�©¤10 ��m�«m"�´ÏL3HIST �¡

�)Ò¥`²�«m��ÝUUCXê�Û¹«m©��{"~Xµ

HIST RESID

HIST(2.5) AGE

IO�ªÝãÑÑ´^©�iÎ�ª§¿Ó�w«S��þ�!IO�!�����"

^r�±Ñ\Ë�<ÑÑ(J"ekã/w«ì§�±Ñ\Gw«p©EÇ�ªÝ��ã"

�)G ÀJëê�HIST ·-¬á=3¶4þ±ã/�ªw«ªêã"G ÀJ��±Ú

«m5�ëê�å¦^"evk�Ñ«m5�§TSP��y©30 ��m��«m5w«ã

/"Ñ\~fXeµ

HIST(G)

HIST(G,.05) IQ

§12.2.3 £8©Û

UF5 ÀJÚO$�èü§KäN�SNw«Xeµ
ÚO$�Ú�.�[

(1) £ãÚOÚÚOu�

(2) ü�§�O�{

(3) �O�§?nÚýÿ©Û

(4) XÚ£©�¤�O SYS

(5) �þg£8 VAR

(6) ¦)�.£©�¤ SOLVE

(7) ?6XÚ©�½�.©� EDIT

(8) �ê²w SMOOTH

F1 ¥ä(F3-F6 ÀJèü¤

ÀJ2§Kw«Ñü�§�O�{èüµ

ü�§�O�{

(1) ��kARMA ��ÊÏ���¦{ LS

(2) �kÉ��5?n�ÊÏ���¦{ LS (H)

(3) ��kARMA ��ü�ã���¦{ TSLS

(4) ��5£8 NLS

(5) \����¦{ LS (W)

(6) \�ü�ã���¦{ TSLS (W)

(7) \���5���¦{ NLS (W)

(8) ��5£8£NLS¤�Ð��½ PARAM

(9) 2Âlogistic�. LOGIT

(A) ��VÇ©Ù�. PROBIT

F1 ¥ä(F3-F6 ÀJèü)
y3ÀJ1§=?1���¦�O"XÚòm©e¡�¬{µ

�Ñ\�)ºCþ¶º//REV

XÚJ«µ

)ºCþ·L¥�±�¹AR§SAR§MA§SMA ÚPDL ëê�§

�Ñ\)«Cþ¶Lº//C GNP
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¶4þw«ÚO(J",�TSP J«µ

�w«���Ý
º(P§S§ENTER)

e£�S§K¬3¶4þw«���Ý
"��J¯

w«í��§¢S�Ú[Ü�íº(P, S, ENTER)

£�S§Kw«Ñí�ã(í�ã�iÎ�ª§ØI�ã/��)§XJC�
ã/��§Ñ

\G§K¬��p©EÇ��kí�!¢S�Ú[Ü��í�ã"

��§XÚJ¯µ

­#ÑÑO�(Jº(P, S, ENTER)

U£��§ò(å£8L§§£�·-J«"

"ÊÏ���¦{

O�ÊÏ���¦{§�¦^Ø?1?ÛØ�?n�LS·-"�\LS·-9�|S�

¶§1��S�´�)ºCþ§Ù{�S�Ñ´)ºCþ"�±|^ÊÏ���¦{ïá�

�{ü��¤¼ê§=Ñ\·-µ

LS CONS C GNP

TSP �¦£8�§�?nÙ§)ºCþ��?n~ê�§ù�Nõ£8§S´Ø��

�"3TSP ^��¥§k��AÏ�!ýk)¤�S�§¶i�C"ù�S��±^uLS 9

Ù¦ÚO$�¥§�Ø7�Ñ\Ù¦êâ@�Ñ\TS�§¤±^rØ�rgCïá�S

�·¶�C"

¢�S��±Ñy3LS ½Ù¦ÚO$�¥"��S��¢�S���S�Ó¶§�´

�3S�¶��)Ò¥�Ñ¢�Ï"XµLS CONS C CONS(-1) GNP

�Y´�)ºCþÝ
§X ´)ºCþÝ
"LS ·-O����¦{£8XêÚ�«

k'�ÚOþ"ù
ÚOþ�)Xê�IO�Ú�A�ï¨u��!£8IO�!D-W u

��"XJ£8�§¥�¹~ê�§K�½Xê(R2)!N����½Xê±9oNF¨u�

��òw«Ñ5"TSPJø
A|�ÀJ�ëê,¦^r�±(¹/Ýº@
£8(J3¶

4þw«½�<"Ä�£8(Jw«��§^��òÎ¯´Ä�wXê����Ý
"�

±Ñ\S 3¶4þw«ù�Ý
,½Ñ\P ò§3�<Åþ�<Ñ5,½U£��aLù�À

J"��XÚJ¯µ

�w«í��!¢S�Ú[Ü�íº(P,S,G,ENTER)

£�P ½S ò�<½w«iÎ/ª�í�ã!�)ºCþ�¢S�![Ü�Úí��"

£�G ò±V'~º�ª)¤í�!¢S�Ú[Ü��p©EÇã/§��U£��aL

ù�ÀJ"

3LS ·-¥�±¦^ü�ÀJ5?nÉ��5"H ÀJ�¦TSP ¦^�Ü����Ý


�Oc¡�Ñ�O�IO�Út-u���¦^����Ý
§�ë�[2]"XµLS(H) EDUC

C AGE INCOME FATHER

W ÀJ\þ���Ò����S�¶`²?1\����¦{"e¦^
ù�ÀJ§

K3?1�O�c¤kêâÑ����S��¦"Xµ

LS(W=SCALE) EDUC C AGE INCOME FATHER

#ü�ã���¦{

TSLS·-O�ü�ã���¦�."ü�ã���¦{k���óäCþ{"3TSLS·

-¥§�)ºCþÚ)ºCþULS·-¥Cþ�ü��ª�Ñ��\��@ iÎ§,��
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ÑóäCþ"~X,3�¤�§¥§�±r�?|ÑG!À1ø�þ�g,éêLM!ª³C

þTIME ��	)Cþ§Ïd�^�óäCþ§Ñ\·-Xeµ

TSLS CONS C GNP @ C G TIME LM

~þC o´��Ü·�óäCþ,�Z´óäCþ��¤�Ý
,YÚX©O´�)ºCþÚ)

ºCþÝ
,TSLS�â±e�§O��O�§�Xê:

(X ′Z(Z ′Z)−1Z ′X)−1X ′X(Z ′Z)−1Z ′Y

ù
Xê����Ý
�: XZ(X ′Z(Z ′Z)−1Z ′X)−1

�LS·-�O�L§��,k'ÚOþ��O�"¤k�í�k'�ÚOþ�O�ú

ª�LS·-�O�úª��"ùp�í�´/(�í�0Y-Xb, 
Ø´/1��ãí�0"

3TSLS ·-¥�±¦^WÀJ5?1\�ü�ã���¦{"

5¿µ?1TSLS �O�,=¦�§¥k~ê�§R2��U´K�"

$��S��'

��5£8�.�6Ä�S��'�,dÊÏ���¦{�OÑ�Xê¦+´Ã �,%

´Ã��"�6Ä�Ñy��S��'�§AR(1)·-Jø
��k��O���{§�


¦^S��'���{�O�¤¼ê§Ñ\·-µ

LS CONS C GNP AR(1)

^AR(1)�{?1Ø�S����LS O�L§¦^
D.Cochrane ÚG.H. Orcut [4] JÑ

�ü�ãS��{"ù«�{|^ÊÏ���¦{O�Ñ�í��Orho ��§é�)ºC

þ?1C�§¦�C����O�§�í��Ä�þS�Ø�'§,�¦^C���Cþ

�O£8�§"C��§´µ

xi=xt-rho*xt-1

ù«O�L§��­E?1�rhoÂñ½S�gê��
ýk�½�þ���"��5

`§Cochrane-Orcutt L§ìCu4�q,{, �^����O�§�´ØÓ�"

�¹AR(1)·-�LS·-��ÑÏ~�£8O�(JÚ�ârhoC�CþO��«ÚO

þ9í�Ñ:ã"XJ��AR ��Ø�S�´T��, ÑÑ�í�S�ò´Ø�'�xD

(S�"

éu�¹AR(1)·-�LS·-,^SMPL·-(½���«m�½��yCochrane-OrcuttL

§¦^�¢�*	�´�3�"~X§XJ�)ºCþÚ)ºCþ�1��*	�éA�

*ÿ:þ�1949 c, KSMPL ·-`²���Ï�@�Ul1950cm©"XJ±ó�©��

1����:�å:§�¹AR(1)·-�LS ·-¬Ñ�"

¦^OPTION ·-,�±3�1LS ·-���S�L§"Ï~§S�20 g�,=¦rhoØ

Âñ,�òÊ��1LS·-"ÀJMAXITU
UCéS��gê��"~X§�òS�gê

��O�100§�IÑ\·-µ

OPTION MAXIT 100

LSÏLu�ügS����rho�O���5û½Âñ§Ý"Ï~§����u�u0.005

�, LSÊ�S�¿�<O�(J"�UCÂñ�OIO§AÀJCONVERGE"~X§�Jp

O�°(5§r�OIOU�0.001, AÑ\·-µ

OPTION CONVERGE 0.001

z�gS��, LS Á��ÑÚ�"§Äku�æ^ù�Ú�UÄü$í�²�Ú§X

Jí�²�Úü$§Òæ^§¿u�Âñ§Ý§XJI�§Ò?1e�gS�"XJ¤��
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Ú�ØUü$í�²�Ú§�Ú�����1S�L§"bX�ØUü$í�²�Ú§2r

Ú��©��"XJd�EÃU?§LS ·-Ê�O�§¿�ÑØUUYO��&E"

MAXAZQ ÀJ��LS òÚ��©���gê"Ï~�©üg§�·-

OPTION MAXSZQ 4

òÙO\�4 g"��^OPTION ·-UC
��ëê,Tëê3�g¬{¥��k�"

�±^��OPTION ·-­#½Âõ�ëê§Xµ

OPTION CONVERGE .01 MAXIT 50

%õ�ª©Ù¢�

�O�§¥�±�¹õ�ª©Ù¢�,���§¥�õ�±¹kÊ�PDL�"z��Ï

�TSP é��S�O�õ�ª©Ù¢�Xê,¿�âõ�ª�/ª(½ù
Xê"

PDL��¡�)Ò¥A�Ñ��S�¶§XµLS SHPMNT C PDL(ORDERS)L«SHPMNT

�ORDERSS��©Ù¢�[Ü"Ñ\±þ·-�§TSP�¦�Ñ©Ù¢��Ö¿&E"7

,Jøµ

¢��Ý¨=¢�õ��m±Ï"

õ�ª��ê"

´Är�Xê3¢�©Ù�m©½"àªCu"§½3m©Ú"àÑªCu""^±eê

iL«é�OXê���µ

1¨3©ÙCàªCu"¶

2¨3©Ù�àªCu"¶

3¨3©ÙCàÚ�àÑªCu""

��±3)Ò¥S�¶�¡�Ñù
&E"XJØ�?Û��§�±�Ñù
&E"~

XÑ\·-µ

LS SHPMNT C PDL(ORDERS,8,3)

LS SHPMNT C PDL(ORDERS(-1),12,4,2)

PDL ·-��±^3TSLS ·-¥"XJPDL �¡)Ò¥�Ñ�S�´	)�,A��

óäCþ"�d§�±�ÑPDL(*)§ù¿�X¤k�PDLCþ��óäCþ"~X�±Ñ\

·-µ

TSLS SHPMNT C TBILL MI PDL(ORDERS(-1),12,4,2)

@ FED FED(-1) PDL(*)3PDL�O�L§¥§TSP���)�
¶�PDL1,PDL2,,

�S�"ù
S�^3LS ½TSLS �O¥"XJéPDL �OéÙG,�±òù
S�^�Ù

§8�,~X��TSLS ¥���óäCþ"

§12.2.4 p?ÚOEâ

p?ÚOEâ�)��5���¦{Ú�þg£8�."

"��5���¦{

��5�.kü«µ�«´'uCþ´��5�¶,�«´'uëê´�5�§�,�

�±´'u�öþ´��5�"e���§'uCþ´��5�§�'uëê´��5�§

KU
^LS½TSLS�{5�O"~X§ek�.µ

Y=D+A*LOG(L)+B*LOG(K) 'uCþL ÚK ´��5�,�'uëê´�5�,ù��

±ÏLïá#�Cþ5¦^ÊÏ���¦{:

GENR LOGL=LOG(L)

GENR LOGK=LOG(K)
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LS Y C LOGL LOGK

�´ù«�{�·^u�§�Xê´�5�|Ü"��§�Xê´��5��¹�§X

�§:

Y=D*(L^A)*(K^B)+F*DUM

ÒÃ{ïá#�S�,�^LS��O"ù�·�Ò�±¦^��5���¦{·-NLS"

NLS ¦^AÏ��{5L«�§l
¦ÙU
PX=
ëê´��O�"ù
ëê�

g��C(1),C(2),,�Oþã�§�NLS ·-�µ

NLS Y=C(1)*(L^C(2))*(K^C(3))+C(4)*DUM

3¦^NLS·-c,7L�TSPJø��Oëê�Ð©�"PARAM ·-Ò´�d���"~

X§e¡�PARAM ·-Ò�þãNLS·-Jø
�|�^�Ð�:

PARAM 1 213 2 .7 3 .3 4 0

ù
·-��C(1)=213,C(2)=0.7,,"�NLS·-�O�¤�,�OÑ�Xê��33C(1)!C(2),

¥"XJù
ê��±^�eg�O�Ð©�§ÒØ7¦^#�PARAM ·-­�Ð�, X

J¦^
#�PARAM ·-, ==I�`²�?U�ëê�Ð�"

��^PARAM ·-��
ëêÐ�,Ò�±^NLS ·-?1�O"NLS �OL§Xeµ

z�gS�§ÏLéÙ¥��ëê��þ�UC5O�k'ëê� �§¿�w�§Cz


õ�",�ò�)ºCþ�ù
 ��£8"37��§�
;���5¯K§�¦^­

�£8§�NLS ��ª(JØ�¹­�£8"£8�Ñ��éëêOy?1?U�ê��

þ"NLSµdù
Oy?U�ëê´Äü$
í�²�Ú"XJí�²�Úü$
§Òéë

ê?1?U¿m©#��ÓS�"ÄKÒéOy?Uþ?1©�"��5`§3?1�½g

ê�©���é�§¬k¤Uõ"ù«L§��?1e�§��?U�êþ�ëê���

'�~���"

ÏL?UMAXIT!CONVERGE ÚMAXSQZ �ëê��±��S�L§"

k�NLS $�31�gS�ÒØUUõí�²�Ú,ù�S�L§Ò¬Ê�"3�õê

�¹¥§ù«�}�Ï3uëê�Ð©���ØÐ"~X§3þ¡��§¥§XJC(1) �Ð

���0, K�§�C(2) ÚC(3) k'� ��ò´0,ù�S�L§ÒÃ{m©
"

,��¡§éuNõ1�éÐ�¯K§Ø+½Â
�o��Ð�§Âñ×�"Ïd}Á

°ÀÐ�Ð©�´vk7��"��uy
�|U
��Âñ�Ð©�§ÒA�±�3"

NLS 3Áãéëê?U�ö�¥���^rJ«&E"�éOy?Uþ?1©�
U

C
Ú��,3¶4þw«��*Ò"3z�g¤õ/S���§òw«ëê�Úí�²�

Ú"

3��
Âñ��§NLS ò�Ñ�LS �Ó�&E"�,ü«�{�nØ�´Cq�§

�¤kIO�ÚO(JÚu���)º´�Ó�"

e¡�~f´^NLS �OCES )�¼ê�ëêµ

PARAM 1 1 2 .1 3 .5 4 -1

NLS Q=C(1)*(C(3)*LÙC(4)+(1-C(3))*KÙC(4))ÙC(2)

3NLS ¥��±¦^W ½WEIGHT ÀJ5�¤\���5£8"

#2ÂlogisticÚprobit�.

2ÂlogisticÚprobit�.ïÄ�A��©a�êâ"VÇ�N�«¯�u)��U5§

^0!1�m���ê5L«"¤±`²L�ª���3ù����S"2ÂlogisticÚprobit�

./ª�µ
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prob[y = 0] = 1/(1 + exp(b0 + b1x1 + b2x2 + ...)) 9

prob[y = 0] = 1− p(b0 + b1x1 + b2x2 + ...)

ùpVÇp(x)´äk��©Ù§"þ�, ���1 ��ÅCþ�©Ù¼ê"

ùü«L�ªÑ¦�VÇ��6u*	Cþx1, x2, ... ù
Cþ©O¦±Xêb1, b2,�O

�.�8I´éÑ�Ð�Xê�"�,�A½Cþ�Xê����§¿�XCþ���p§

éAXy=0 �VÇ��§�é{`§Cþ���p§éAuy=1 �VÇ��"

2ÂlogisticÚprobitÏ~´^��q,{�O"������L§I�S��{§�d

uùü«¼ê�5�éÐ§¤±3�õê�¹e¦^²w�{"

¦^LOGIT ·-?12Âlogistic�O§LOGIT �¦�Ñ�ACþ¶Ú£8Cþ§£8

Cþ¥��¹~ê�"5¿·-/ª�LS·-���Ó"�´�)ºCþ���U´0½1"

e�)ºCþ�
Ù§�*	�§3�O�éA���:���K"·-Ñ\~fµ

LOGIT OWNVCR C SIZE INCOME URBAN CABLE

éuprobit�.§¦^PROBIT·-§Ù/ª�LOGIT�Ó§~Xµ

PROBIT DEMOWIN C GROWTH WAR INFL

LOGITÚPROBIT·-z�gS��ÑJø
éêq,¼ê��§�O(J�)£8Xê!

IO�!t-u��ÚwÍ5Y²"Xê�)º7L�ULOGIT ÚPROBIT ¼ê/ª5?1"

d	§3(J¥��¹�)ºCþ¥0 Ú1 *	��ÚOê"

$XÚ�O

XÚ�O´��O�����éá�§|"3TSP ¥¦^SYS ·-5�¤"SYS ·-

éá¤k�§kü�Ì��`:µÄk§ØÓ�§�í�²~´p�'é�§SYS·-#N

¦^ù«p�'55Uõ�O�k�5¶Ùg§^r�U��½���§�Xê�XÚ¥

Ù§��½õ��§�Xê´�Ó½�'�"ù==3éá�O¤k�§�â´�U�"

XÚ�O�kd3�":§XJ�Ø/`²
��XÚ¥����§§3ü�§�O

¥§==T�§ØU�(/�O§
3XÚ�O¥§¤k��§ÑØU��(/�O",	§

XÚ�O�{é¤�m§
�3TSP ¥=U�O70 ½�u70 �Xê��§|"�3ü�§

�O¥§z��§Ñ�±^�70 �Xê"TSP¥, SYS ·-U
�O�¹�5½��5�§

��§|"¦^�Eâkµ

(0) ÊÏ���¦{

(W) \����¦{�3�§S�~ê��

(H) S�\����¦{

(S) q�Ø�'£8

(I) S�q�Ø�'£8

(2) ü�ã���¦{

(J) \�ü�ã���¦{

(3) n�ã���¦{

(T) S�n�ã���¦{

3$1SYS ·-�,e�½
0 ½2 ÀJ(ÊÏ���¦{½ü�ã���¦{), K(J

3�5�§�¹e�LS ½TSLS �O�(J´���Ó�"���~	Ñy3é�
�§

�Xê?1
����¹e"��5�§d?��NLS�{�O"ù«?��NLS'NLS�

\E,
�I�����mâU��Âñ"

�½
W!H!J ½K ÀJ?1�\��OØ
éz��§�IO���ê�O�\�

	§�0½2ÀJ´�Ó�"XJØÓ��§kØÓ���§�ØÓ�§�í�´Ø�'�§
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Kù«?�^u?n���§�É��5"XJvk���§Xê��§ù
Eâò�Ñ

�0 �2 ÀJ����O(J",
��3���§���§§��Ñ�Ð�(J"

q�Ø�'£8(SUR)Ún�ã���¦{(3SLS)´ÊÏ���¦{(OLS)Úü�ã�

��¦{(TSLS) �éAXÚ�{"dSUR ½3SLS ?1��OL§´:Äk^ü�§�OE

â�O�¦, OLS ^uSUR, TSLS ^u3SLS"|^1�gS���§XêO�Ñí�Úí�

���Ý
"31�gS��¦^�§í��m����é1�g�O�Xê?1?U"

XJÀJ
S½3¿�XÚ¥��§Ñ´�5�, K�OL§3ügS���Ò�¤
"

XJÀJ
I ½T,½öXÚ¥�¹��5�§, K31�gS���­#O�í�Ú���

Ý
"�OL§­Ee���Âñ��"ù«EâÒ´��&E4�q,{(FIML)"

SYS�Ñ\´��XÚ©�(©��ª),ù�©��±^TSP�EDIT·-½Ù§�©�

?6^��)"XÚ©�¥�¹��O��Ü�§"Ø
�§§XÚ©�¥��U�¹óä

CþLÚëêÐ�(=3��5�.¥´I��)"��U�¹�
½Â�§"½Â�§¿Ø

^3�OL§¥�ò=��ÑÑ©�¥±Bu^?�Ú��.�["

~X§�±ïá���.©�MODEL1.SYS ¦��¹eãSN:

INST LG RD2 AGYG XG XGXY TT4 DCPYP LDCYP LRSL DEP /(-1) S(-1)

PARAM 1 .5 2 .5 3 1.5

GG=C(1)+C(2)+/ÙC(3)+(1-C(2))*LGÙC(3)

/=(1-C(2))/C(3)+C(4)*GG+C(5)*TT4+C(6)*TT4(-1)+C(7)*LOG(DCPYP)+C(8)*/(-1)

S=C(20)+C(10)*(GG+TT4)+C(11)*RDZ+C(12)*DEV+C(13)*S(-1)+[AR(1)=C(14)]

3©��1�1¥Ñy�INST �é�ÑLG§RD2§,§DEP ´óäCþ"XJvké

z��§©O�ÑóäCþL§Kéu2SLS§\�2SLS,3SLS½S�3LST§INST�é´7L

�"XJÀJ
OLS!\�LS!SUR ½S�SUR, INST �é´ØI��,d�e`²
INST

�é§K�O�òÙ�Ñ"3z�XÚ©�¥�U�¹��INST �é"

INST �é�XÚ©�¥�¤k�§`²�Ó�óäCþL"�´§TSP Ø�¦¤k�

�§Ñ¦^�Ó�óäCþL"�
`²,��§A½�óäCþL§�I3�§¤�Ñ

��/@0ÎÒ§,��ÑóäCþL"~Xµ

CONS=C(1)+C(2)*GNP @ C GNP(-1) CONS(-1) M1

?1�O�§�§�¡�Ñ�A½óäCþ`kuINST�é¥�Ñ�óäCþ"

PARAM�é�1���§`²ëêÐ�: C(1)=0.5,C(2)=0.5,C(3)=1.5"duÙ§��§

'uëê´�5�§¤±vk7�`²ëêÐ�"XJ���§'uëê´�5�§KPARAM

�é´Ã��"XJéu����5�§vk`²PARAM�é§KTSPÒ¦^Xê�þ�

�c���ëêÐ�§
Ø+ù
�c�´�o"�3XÚ©�¥�¹,��PARAM�é

�§K�¡Ñy��é`k^uSYS·-¥"

SYS¦^�NLSÓ���{Lã�§"Xê�g��C(1)!C(2),vk7�ëY/¦^

XêSÒ"�����´XêSÒØU�u80, ~XC(81)´�{�, ¿�o�Xê�êØU

�L70 �"

�§Q�±´Xê��5��±´Cþ��5½�öþ��5§�§Xê�å�±Ï

LXê$�5¢y"~X§kn�XêÑy3n��§¥§§��Ú�1 §K�±ù��

½µC(1)31���§¥§C(2)31���§¥§,�`²(1-C(1) -C(2)) ��1n��§�

Xê"

��g£8Ø�����±ÏL3�§�¡��)l¥`²AR(1)=C(~ê)5�¤"5

¿3�)l¥Ø�¹k��"~Xµ
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CONS=C(1)+C(2)*GNP+[AR(1)=C(3)]

ÏL3¤k��§¥�Ñ�Ó�g£8XêSÒ�±�½XÚ¥��Ü�§,��±�z�

��§`²A½�g£8XêSÒ"SYS ·-ØU�O£Ä²þØ��Úpu���g£

8Ø����"

XÚ©�¥�±�¹5º1"5º1±/@0iÎmÞ"~Xµ

@ ù´5º1

�¤k�TSP ·-��,3^SYS ·-?1�O�c§7L^SMPL ·-`²¤¦^�

��«m"�´SYS¿ØI�é¤k�§`²�Óê8���:"XJ3SMPL `²��

�«m¥��Ü©k��½õ��§¥�S�Ñy"�§�3SYS ·-¥¦^
MD ÀJ§

KSYS ¬�(/�O�§XÚ"

��^EDIT ïá
XÚ©�¿^SMPL(½
�O^���«m,Ò�¦^SYS ·-�

Ð
O�"���SYS ·-�ª�:

SYS(m,MD)XÚ©�¶�.©�¶

Ù¥��ëê�¿ÂXe:

m ´¤¦^��O�{,Ù��±�0!W!H!S!2!J!K!3 ½T"

MD ÀJw�TSP,=¦Ñy
"�,�OL§EUYe�"XJ�¦TSP uy"���

:�=�ÑJ«&E,�^��ÏÒ�OMD"

XÚ©�¶:3þ¡£ãL"´�¹�§!óäCþLÚëêÐ��©��¶i"

�.©�¶µ�^SYS ·-�O��XÚ©��,e�r�OÑ5��.ÑÑ���©

�¥±B^SOLVE ·-�¦),K�3SYS ·-¥�Ñ�.©�¶"�.©�¶´�À�§

e�Ñ
ù�¶i§KØ¬)¤�.©�"

~X§�
^S�n�ã���¦{�OMODEL1.SYSXÚ©�¿)¤MODEL1. DML�

.©�§�IÑ\µ

SYS(T) MODEL1.SYS MODEL1.MDL

,�«�{´dTSPJ«XÛÑ\"e3ÚOö�èü¥ÀJSYS½��Ñ\SYS§KTSP

J«µ

�Ñ\XÚ©�¶?

£�MODEL1.SYS"e�r�O(JÑÑ���©�¥§K�£�µ

MODEL1.SYS MODEL1.MDL

ù�MODEL1.MDL ¥ò�¹�OÑ��.",�TSP J¯µ

(0) ÊÏ���¦{

(W) \����¦{�3�§S�~ê��

(H) S�\����¦{

(S) q�Ø�'£8

(I) S�q�Ø�'£8

(2) ü�ã���¦{

(J) \�ü�ã���¦{

(3) n�ã���¦{

(T) S�n�ã���¦{

duMODEL1 ¥�¹'uëê��5��§,¤±ÀJS ÚI ´���§ÀJ3 ÚT �´��

�"�
dn�ã���¦{?1�O§�ÀJT"

3XÚ©��O�¤�§�±ÏLÑ\µ
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L10.1 1749�1924c��çfc²þê(176�êâ)
80.9 83.4 47.7 47.8 30.7 12.2 9.6 10.2 32.4 47.6

54.0 62.9 85.9 61.2 45.1 36.4 20.9 11.4 37.8 69.8

106.1 100.8 81.6 66.5 34.8 30.8 7.0 19.8 92.5 154.4

125.9 84.8 68.1 38.5 22.8 10.2 24.1 82.9 132.0 130.9

118.1 89.9 66.6 60.0 46.9 41.0 21.3 16.0 6.4 4.1

6.8 14.5 34.0 45.0 43.1 47.5 42.2 28.1 10.1 8.1

2.5 0.0 1.4 5.0 12.2 13.9 35.4 45.8 41.1 30.4

23.9 15.7 6.6 4.0 1.8 8.5 16.6 36.3 49.7 62.5

67.0 71.0 47.8 27.5 8.5 13.2 56.9 121.5 138.3 103.2

85.8 63.2 36.8 24.2 10.7 15.0 40.1 61.5 98.5 124.3

95.9 66.5 64.5 54.2 39.0 20.8 6.7 4.3 22.8 54.8

93.8 95.7 77.2 59.1 44.0 47.0 30.5 16.3 7.3 37.3

73.9 139.1 111.2 101.7 66.3 44.7 17.1 11.3 12.3 3.4

6.0 32.3 54.3 59.7 63.7 63.5 52.2 25.4 13.1 6.8

6.3 7.1 35.6 73.0 84.9 78.0 64.0 41.8 26.2 26.7

12.1 9.5 2.7 5.0 24.4 42.0 63.5 53.8 62.0 48.5

43.9 18.6 5.7 3.6 1.4 9.6 47.4 57.1 103.9 80.6

63.6 37.6 26.1 14.2 5.8 16.7

SOLVE MODEL1.MDL

5$1Ä��.(Jø��.®�;3MODEL1.MDL ¥)"

§12.3 ^~���§S

§12.3.1 ^~

=~12.1>�mS��.©Û¥§��çfêâ´'�²;�~f§yé§?1©Ûµ

�þãêâ�u©�S.TXT§Ö�êâ�MicroTSP·-�µ

>creat a 1749 1924

>read(s) s.txt sunspot

�âPanditÚÇpµ�ï�üÑ§Äk[ÜARMA(2,1)ÚARMA(4,3)�.µ

>ls sunspot c ma(1) ar(1) ar(2)

(J�µ

LS // Dependent Variable is SUNSPOT

Date: 12-14-1993 / Time: 14:33

SMPL range: 1751 - 1924

Number of observations: 174

Convergence achieved after 4 iterations
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VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.

C 44.480818 3.9717037 11.199430 0.000

MA(1) -0.1614766 0.1171300 -1.3786103 0.168

AR(1) 1.4284049 0.0884517 16.148989 0.000

AR(2) -0.7245218 0.0793022 -9.1362137 0.000

R-squared 0.804150 Mean of dependent var 44.33736

Adjusted R-squared 0.800694 S.D. of dependent var 34.73446

S.E. of regression 15.50675 Sum of squared resid 40878.08

Durbin-Watson stat 1.979609 F-statistic 232.6706

Log likelihood -721.8539

¿ls sunspot c ma(1) ma(2) ma(3) ar(1) ar(2) ar(3) ar(4)

(J�µ

LS // Dependent Variable is SUNSPOT

Date: 12-14-1993 / Time: 14:35

SMPL range: 1753 - 1924

Number of observations: 172

Convergence achieved after 10 iterations

VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.

C 44.671449 1.5564850 28.700212 0.000

MA(1) 0.9301516 0.8837230 1.0525375 0.293

MA(2) 0.3950168 0.5927001 0.6664700 0.505

MA(3) -0.1018366 0.1219219 -0.8352611 0.404

AR(1) 0.3676083 0.8801520 0.4176646 0.676

AR(2) 0.2755596 0.7192365 0.3831280 0.702

AR(3) -0.0348496 0.4872030 -0.0715299 0.943

AR(4) -0.3663540 0.4745024 -0.7720804 0.440

R-squared 0.812607 Mean of dependent var 44.29767

Adjusted R-squared 0.804608 S.D. of dependent var 34.93502

S.E. of regression 15.44237 Sum of squared resid 39108.53

Durbin-Watson stat 1.999424 F-statistic 101.5951

Log likelihood -710.7452

duARMA(2,1)ÚARMA(4,3)�í�²�Ú(Sum of squared resid) ©O�SSRI=40878.08

ÚSSRII=39108.53§�F ÚOþ�µ

F=[(40878.08-39108.53)/4]/[39108.5/(176-8)]< F0.95(4,∞)=2.37

L²ÃI[Ü'ARMA(2,1)�p���."5¿�3ARMA(2,1)¥§MA(1) �ëê �"�

Ù�&«m�¹0§�Fe¡�ÄAR(2)�."

>ls sunspot c ar(1) ar(2)

(J�µ

LS // Dependent Variable is SUNSPOT
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Date: 12-14-1993 / Time: 14:37

SMPL range: 1751 - 1924

Number of observations: 174

Convergence achieved after 1 iterations

VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.

C 44.393596 3.7546702 11.823567 0.000

AR(1) 1.3361112 0.0580720 23.007858 0.000

AR(2) -0.6501527 0.0581050 -11.189270 0.000

R-squared 0.801962 Mean of dependent var 44.33736

Adjusted R-squared 0.799646 S.D. of dependent var 34.73446

S.E. of regression 15.54746 Sum of squared resid 41334.70

Durbin-Watson stat 2.121557 F-statistic 346.2362

Log likelihood -722.8203

'�AR(2)�ARMA(2,1)§ÙFÚOþ��µ

F=[(41334.78-40878.08)/1]/[40878.08/(176-4)]< F0.95(1,∞)=3.84

Ïd§lþ¡F��AR(2)é��çf¹Äêâ´Ü·�"

=~12.2>��5£8^~(�Æ;�?5A^£8©Û6§­�<¬Ñ��)µ

��5£8�§�µY = α + (0.49− α) exp[−β(x− 8)]§*ÿêâ(X,Y)�µ

10 .48

20 .42

30 .40

40 .39

�êâ�u©�NL.DAT§TSP ©Û§SNL.PRM�µ

create (u) 4

read(o) nl.dat x y

nls y=c(1)+(0.49-c(1))*exp(-c(2)*(x-8))

param 1 0 2 1

option output c:nl.out

pon

3TSP�”¿”J«Îe�\RUN NL.PRM ·-§²ÊgS�§(Jµ

C(1) 0.403279 C(2) 0.509604 SSR 0.00252374

C(1) 0.406802 C(2) 0.161704 SSR 0.00055278

C(1) 0.397746 C(2) 0.102024 SSR 0.00025669

C(1) 0.389350 C(2) 0.096182 SSR 7.7215E-05

C(1) 0.384984 C(2) 0.086886 SSR 5.2099E-05

C(1) 0.382316 C(2) 0.082154 SSR 4.6129E-05

C(1) 0.381111 C(2) 0.080126 SSR 4.5305E-05

C(1) 0.380774 C(2) 0.079565 SSR 4.5257E-05

C(1) 0.380730 C(2) 0.079492 SSR 4.5257E-05

Convergence achieved after 9 iterations
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====================================================================

COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.

====================================================================

C(1) 0.3807300 0.0085770 44.389472 0.001

C(2) 0.0794917 0.0162171 4.9017227 0.039

====================================================================

R-squared 0.990717 Mean of dependent var 0.422500

Adjusted R-squared 0.986075 S.D. of dependent var 0.040311

S.E. of regression 0.004757 Sum of squared resid 4.53E-05

Durbin-Watson stat 1.958976 F-statistic 213.4379

Log likelihood 17.10316

====================================================================

=α = C(1) = 0.3807, β = C(2) = 0.07949"

=~12.3>õ�§XÚ�O"E^14Ù ¬�¤Úd��~f§XÚ�§�µ

Y= C(10) + C(11) X1 + C(12) X2

Y= C(20) + C(21) X1 + C(23) X3 + C(24) X4

�©êâ(Y,X1,X2,X3,X4)�µ

98.485 100.323 87.4 98 1

......

106.232 113.49 127.1 93 20

�êâ�u©�ECO.DAT¥§TSP §SECO.PRM�µ

create a 1 20

read(o) eco.dat y x1 x2 x3 x4

option output e:eco.out

pon

sys(o) ecomd.sys

�.ECOMD.SYS�µ

inst x1 x2 x3 x4

y=c(10)+c(11)*x1+c(12)*x2

y=c(20)+c(21)*x1+c(23)*x3+c(24)*x4

3TSP” > ”J«Îe$1·-RUN ECO.PRM§�¤ëê�O"5¿µ

1. éÊÏ���¦Ø7�½óäCþ"

2. éüÚ���¦ÚnÚ���¦§§S¥�½óäCþ�µX1,X2,X3,X4"

3. 3þã§S¥3æ^ÊÏ���¦!üÚ���¦ÚnÚ���¦�O�§�éµSYS(*)

ECOMD.SYS ¥�(Ò(*)A©O��0,2,3"

ÑÑ(JXeLµ

====================================================================

OLS COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.
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====================================================================

C(10) 99.839109 7.4941890 13.322203 0.000

C(11) -0.3160949 0.0903416 -3.4988839 0.003

C(12) 0.3350539 0.0452963 7.3969450 0.000

====================================================================

C(20) 58.276931 11.461841 5.0844304 0.000

C(21) 0.1603437 0.0948678 1.6901806 0.110

C(23) 0.2481402 0.0461884 5.3723480 0.000

C(24) 0.2483209 0.0975180 2.5464119 0.022

====================================================================

====================================================================

2LS COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.

====================================================================

C(10) 99.839083 7.4941789 13.322218 0.000

C(11) -0.3160940 0.0903415 -3.4988790 0.003

C(12) 0.3350533 0.0452963 7.3969295 0.000

====================================================================

C(20) 58.276726 11.461841 5.0844123 0.000

C(21) 0.1603444 0.0948677 1.6901901 0.110

C(23) 0.2481415 0.0461884 5.3723729 0.000

C(24) 0.2483215 0.0975180 2.5464184 0.022

====================================================================

====================================================================

3LS COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.

====================================================================

C(10) 99.215728 6.9048101 14.369074 0.000

C(11) -0.2703525 0.0812652 -3.3267929 0.004

C(12) 0.2945319 0.0385021 7.6497632 0.000

====================================================================

C(20) 62.364841 9.9066193 6.2952697 0.000

C(21) 0.1459674 0.0844489 1.7284697 0.103

C(23) 0.2117410 0.0356311 5.9425863 0.000

C(24) 0.3308977 0.0606537 5.4555216 0.000

====================================================================

�.ÑÑR-²�!N�R-²�!£8IOØ!Durbin-Watson ÚOþ!ÏCþ�þ��IO

�§þ�Ø�Ú!F-ÚOþ§d?lÑ"

§12.3.2 ��§S

MicroTSP 6.5 XÚÓ�N\
��ü«§S§éT^��Ýºék�Ï§y0�Xe"
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n1����§S§´�ýÿHoliday Inns hotel �Â\§ü«êâ?n!£8Úýÿ"

1�Ú´ïá��ó�©�§§��uO�Å�RAM¥§ù�±dCREATE·-�¤"¦^

T·-�§XÚJ¯êâ�ªÝ§�m�«m§y3´1970 �1981�cÝêâ"��±��

¦^·-µ

CREATE A 70 81

e�Ú¦^êâ?6ì5¹\êâ"S�¶�õl�iÎ§¦^DATA·-½3êâö�è

üeÀJ?\êâ?6"MicroTSPJ«�?6�S�¶§,�¹\êâµ

697

814

963

1122

1224

1369

1569

b�AT¹\�êâ´1539§·��±^·-.B�£�r§?�§UY¹\µ

1780

2161

2605

2915

����*	´1980 �§Ïd§·��¤
êâ¹\§¦^·-XòÑ"y3�±wÑREV

Ñy3G�I�
"

�N·�ATrS�REV ��^�þ§�I��FETCHed N\"

> STORE REV

�3êâ¥©�¥�)`²§�±¦^LABEL ·-�\½NÑ"

> LABEL REV Total room revenue, in millions of dollars

�LABELØ�Ù§ëê�§yk�&EÒ¬Ñy3¶4þ§Xµ

> LABEL REV

�?1ÚO©Û§�I��
Ù§S��êâ§y¦^FETCH·-"k^DIR·-èA

�e©�µ

> DIR

¤kêâ©�Ñ^*Ð¶.DB§Ïd���¦^DIR *.DB·-5èA"(Üþ¡�LABEL

·-�±wÑz�©��£ã"XéGNP.DB§¦^·-µ

> LABEL GNP

> FETCH GNP OCCUP

y3�Ñ^�þ�Ué©ÛHoliday Inns êâk^�S��¶i"
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REV Total room revenue, in millions of dollars

OCCUP Occupancy rate - percent of rooms occupied on the average night

RRATE Room rate - average revenue per occupied room per night

ROOMS Number of rooms in the Holiday Inns system

GNP U.S. Gross National Product in current dollars

PGNP Implicit price deflator for GNP

UNEMP U.S. Unemployment rate

CPR Interest rate on prime commercial paper
��Ù§�S�µ

> FETCH RRATE ROOMS GNP PGNP UNEMP CPR

y3�±èA·��êâ
§ÄkAw�êâ���"¦^SMPL ·-�½µ

> SMPL 70 80 ¦^SHOW ·-��êâ��L"

> SHOW REV OCCUP RRATE ROOMS GNP UNEMP

MicroTSP �#N^r±ã/�ªèAêâ§31��ü«§S¥`²"

Ï~§êâ3?1ÚO©Û�c�?1=�§GENRÒ´ù��·-"X�)S�RATIO§

�±¦^·-µ

> GENR RATIO=REV/GNP

MicroTSP ?nêâ¢��é�B"Äk§UC*	���µ

> SMPL 71 80

�)��S�§¦§�uRATIO Cz�z©'§¦^·-µ

> GENR PCHR=100*(RATIO-RATIO(-1))/RATIO(-1)

GENR ·-��^uÄ��[§±9éêâS��\LÈ"��{ü�^~´�)�

�ª³Cþ§���0 in 1970, 1 in 1971, 2 in 1972,...., 11 in 1981"

> SMPL 70 70

> GENR TREND=0

> SMPL 71 81

> GENR TREND=TREND(-1)+1

¯¢þ§MicroTSP ¥k���B��{§�)��l1970 ���"m©�ª³Cþ§¦^

·-µ

> GENR TREND=@TREND(70)

> SHOW RATIO PCHR TREND

y3�±éþãêâ?1�
ÚO©Û
§MicroTSP r�­��(Jk�Ñ5§,�

Î¯^r´ÄI�����[§´3�<Å(P)�´3¶4(S)§½öaL�(Enter)"

Äk�±èAêâ��
£ãÚOþµþ�!IO�!���"���!���Ú�'"

> SMPL 71 80

> COVA REV OCCUP GNP UNEMP

3¶4��e�1§MicroTSP ¬Î¯·�´Ä­ECOVA �ÑÑ"

êâ�u���§·��±�)'uREV�ýÿ�§§�EREV'u~ê(C) !þc�

I¬Â\GNP(-1)ÚÂ\REV(-1)"CdXÚ�½§���¬"{ü����¦£8·-´LS§

�ª´µ

> LS REV C GNP(-1) REV(-1)
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MicroTSPUY�Ñ�
J«§�”S”Ú”P”�A§J«”G”L«p©EÇã/w«"MicroTSP

�r���¦�(J�33S�¥§ù
(J�^uýÿ"¦^·-SHOWEQ ·-�±è

AS���."

> SHOWEQ

y��²ýÿ���§X==´1981c��¹µ

> SMPL 81 81

K�±¦^·-FORCST§§���ëê^u�Ñýÿ�S�REVF§REVF319 81c±

c��Ò´REV��"

> FORCST REVF

���±ÚA�eµ

> SMPL 70 81

> SHOW REV REVF

> SMPL 71 80

�Ñó�©�§¦^XÚJø�SAVE·-§±�^LOADÒ�±N\
"

> SAVE HOLIDAY

nMicroTSPkNõ·-^u�)p©Eã/§y3Ò^þ¡)¤�ó�©�HOLIDAY"

> LOAD HOLIDAY

duREVÚGNP´�'é�§ù�'X�±ÏLã/5Ny"MicroTSP |±A«ã/

�ªµ�ã!Ñ:ã!^ã!�ã±9^ãÚ�ã�·Ü"ã/�±3êâ+nèü(F4)e

ÀJ§PLOT·-éA�´�ã§MicroTSP��ãJø
ºÝÀJ§�·��±^�§gÄ

ÀJ"

> PLOT(A) REV GNP

¶4e���
ÀJ§ÀJT (Type)#N3¶4þ�ÑIÒ§̂ P (Print)K�<ã/§S

(Save) KÑ��MicroTSP ã/©�§O(Options) K#N^rUCã/§Xã/�°Ý!>

.!i.!ºÝ�"

Ó��êâ�±^^ãÚÑ:ãL�"

> BAR REV GNP

> SCAT REV GNP

n1nÜ©?�Úü«MicroTSP �S©Û"b�^réuBox-Jenkins ©Û!ü�ã�

��¦{!õ�©Ù¢�´ÙG�"^MicroTSP�E��ð��È�¹�{ü�.§Cþ

´µ

TBQ 3-month Treasury bill rate

ASQ automobile sales in millions at annual rates

¦^CREATE �)��G!.�ó�©�"^AO�PÒ§X1958. 1 L«1958 c1�

GÝ�êâ"

> CREATE Q 58.1 78.4

> FETCH TBQ ASQ

> GENR TIME=@TREND(58.1)

Äk�)��ASQ�üCþ�Box-Jenkins�.§rASQ����ARMAL§"�Bu�

(ï�§Äkw�eASQ��'ãÚ �'ã§dIDENT·-5�¤"XèA16�G!�g

�'� g�'§�\·-µ

> IDENT(16) ASQ
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l�'ã�±ß�, ASQ ´��ARMA(2,0) L§"LS ·-ò�Où�ARMA �.§d

uASQäk��þ�§�½C��~ê�§�ùpØ´	)Cþ§
´AR() ÚMA()��§

é1960.3 �1978.4 êâ[Ü�.§·��\µ

> SMPL 60.3 78.4

> LS ASQ C AR(1) AR(2)

y3�±w�e�.�#E(í�)��'ã§´Ä��3g�'§MicroTSP ¦^C

þRESID �Ñ#C�O�í�"

> IDENT(16) RESID

3¢�4 Ú8 ?Ek�
�'§J«G!���3§y¦^MA(4) ÚMA(8) �µ

> LS ASQ C AR(1) AR(2) MA(4) MA(8)

�,�±UY¦^üCþ�ARMA �.§�·���|Ç¬é�È�k�½�K�"

�±éASQ'uTBQ�O��{ü�5£8�.§,
�.òkS��'§�´ARMAXE

â¦·��±¦^2Â���¦{�O"

> LS ASQ C TIME TBQ TBQ(-1) TBQ(-4) AR(1) AR(2) MA(4)

w5TBQ �(kÃuýÿð���È�¹"5¿�TBQk��vký����Xê§


¢��TBQK´KÒ"��±¦^SHOWEQ ·-w«�.��O�¹"

�.�Xê��^uGENR�O�§Xµ

GENR ASHAT = C(1)+C(2)*TBQ+C(3)*TBQ(-1)+C(4)*TBQ(-4)

�½|Ç)º�È�­�5§·��±3ASQ�§¥�)�õ�TBQ¢��§��U¬

k��5�¯K"?nù�¯K��«�{´��TBQXê3õ�ªþ§ù^�
Polynomial

Distributed LagsEâ"¦^ù�Eâ�§MicroTSPïá��5S�PDL1,PDL2,... ^u�O"

yéuASQ§¦TBQ �l�¢���un�õ�ª§¦^·-µ

> LS ASQ C TIME PDL(TBQ,8,3) AR(1) AR(2) MA(4)

w5(J¿vkUõõ�§¤±E,£��5��."TBQ�XêE,´��§ù�U

duASQ�TBQ'é�(J"p�ð�I¦�Ué|Ç�\Øå§y6��ÑARMAØ�§

Á�eASQ�ü�ã���¦�§§ù�±d �ÎÒ@Ú�£8ÏfÚóäCþ5�¤"

> TSLS ASQ C TIME TBQ TBQ(-1) TBQ(-4) @ C TIME TBQ(-1) TBQ(-2) TBQ(-3) TBQ(-

4) ASQ(-1)

�~?�
simultaneityéTBQXê�UCK�é�"

n1o���§S0��
�p?�Eâ§=��5�.!probit Ú�©alogit �."

3Oþ²LÆ¥kü«��5§=Cþ½ÙXê���5§Cþ��5
ëê��5K�

dLS ½TSLS�O§X�.µ

Y = a + b*LOG(L) + c*LOG(K)

'uL ÚK ´��5�§�Ùëê´�5�§�±ÄkMïCþ§,�^ÊÏ����

¦"

> GENR LOGL = LOG(L)

> GENR LOGK = LOG(K)

> LS Y C LOGL LOGK

ù«�{Ø·uëê´��5��¹§XCES production function �.µ

Q = a + b ∗ LOG(c ∗ Lˆd + (1− c) ∗Kˆd)

Q,L, ÚK, ´éêlog output, labor and capital"a,b,c Úd ´Xê"
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ù�A¦^��5���¦·-NLS§§¦^AÏ��{§ÙëêP�C(1), C(2),��"

�éþã�.kµ

> NLSQ = C(1) + C(2) ∗ LOG(C(3) ∗ LˆC(4) + (1− C(3)) ∗KˆC(4))

¦^NLS �c§AJøëê�Ð�§ù�±dPARAM�¤§�~Ò´µ

> PARAM 1 .5 2 -1 3 .5 4 -1

(JC(1) �.5, C(2) �-1, ��"

ywd·-�^{§Äk�)��undatedó�©�"

> CREATE U 30

rS���ó�©�µ

> FETCH Q L K

Ùg�OCES ¼ê"

> PARAM 1 .5 2 -1 3 .5 4 -1

> NLS Q=C(1)+ C(2)*LOG(C(3)*L^C(4)+(1-C(3))*K^C(4))

Ó�5�O��§MicroTSP�r�§�uS�§�±¦^SHOWEQ·-èA"¦^STOREQ

·-K�±r�§�u^�"¦^FORCST ½FIT �±?1ýÿ"

y3=�probit Úlogit �.§�
<3ó�Ôö¥¤õ�Ä§Éc#!�å!©z�K

�§logit Úprobit �./ª´µ

Prob[PASS = 0] = 1/(1 + exp(a + b*AGE + c*IQ + d*EDUC))

Prob[PASS = 0] = 1 - P(a + b*AGE + c*IQ + d*EDUC)

E,�)�ó�©�§�S�¿�Oµ

> CREATE U 38

> YFETCH PASS AGE EDUC IQ

> LOGIT PASS C AGE EDUC IQ

> PROBIT PASS C AGE EDUC IQ

> SHOWEQ

UY�¦^FORCST, FIT, ½SOLVE"

n����~f´�	portfolio of Wells Fargo Bank ¿�Ñü�ã���¦ÚXÚ�O

«~"êâ´1963�1983cmWells Fargo �cÝêâ±9�IÚ\²/«3ù�Ïm�²L

�¹"S�´µ

SECU Wells Fargo’s holdings of securities, in millions of dollars

LOAN Their holdings of loans

RSECU Percentage return earned by Wells Fargo on securities

RLOAN Percentage return on loans

SALES Retail sales in California, in millions of dollars

RCP6M Interest rate on 6-month commercial paper, percent

CONTR Value of construction contracts in California,millions of dollars

TREND Time trend, starting with a 1 in 1963
)¤ó�©�µPORT ´Õ1�Üportfolio���§SPREAD´percentage spread between

the interest earned on loans and the 6-month commercial paper rate"
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duRLOANS�©u1964, MicroTSPØUO�SPREAD31963c��§ÏdD�NA(not

available)"

LOARAT ´portfolio held in loans�'~"

LOASAL ´Wells Fargo’s �±��È�'"

CONSAL ´ï��"È�'"

> CREATE A 63 83

> FETCH SECU LOAN RSECU RLOAN SALES RCP6M CONTR TREND

> GENR PORT=LOAN+SECU

> GENR SPREAD=RLOAN-RCP6M

> GENR LOARAT=LOAN/PORT

> GENR LOASAL=LOAN/SALES

> GENR CONSAL=CONTR/SALES

©Û�8�´
)Õ1l�±¼|�'~±9^�±�±�portfolio'~"AT�Äµ

�±�Jø��±|Ç¤��'§�¦��	ï�!§Õ1A¦�±|Ç�éuÙ§�¡

�\p<§�±I¦��±|Ç¤K�'"Ïd·�©Û�8�´�O�±�ø¦�§§±

©Ñùü«K�"

éø���½|§·�éLOARAT ï�( fraction of Wells Fargo’s portfolio held in loans)§

b�Wells Fargo 3����±O\�O\�±
3Ù§securities�ép�~��±"Ï


^LOARAT é���±RLOAN !Ù§securities RSECU 9LOARAT¢�1£8"RSECU,

LOARAT(-1), LOASAL( - 1) CONSAL, PORT, SALES, ÚTREND ��óäCþ"

TSLS ·-´µ

> SMPL 64 83

> TSLS LOARAT C RLOAN RSECU LOARAT(-1) @

C RSECU LOARAT(-1) LOASAL(-1) CONSAL PORT SALES TREND

�O�ø��§A��Ñ"

> STOREQ SUPPLY

ywI¦�§"¦^�±Ç!RLOANÚÙ§�
Ì��Ç��é�B§T�´SPREAD"

·�b�p��±I¦
up�"È§ï�O\�±|ÇÚÙ§secur- itiesm��. ÏdSPREAD

�mà´LOASAL,�±é"È�'!LOASAL�¢�!ï��"È�'CONSAL±9TREND"

óäCþ´LOASAL(-1) , CONSAL, and TREND plus RSECU, SALES, and PORT.

TSLS ·-´µ

TSLS SPREAD TREND LOASAL LOASAL(1) CONSAL(-1) RSECU

LOARAT(-1) LOASAL(-1) CONSAL PORT SALES TREND

> STOREQ DEMAND

y3A=�����.þ5§1���§w�Õ1XÛ�â�±Úsecurities|Ç�Ñû

½§1���§w�ATXÛ4��k�õ�	ïå§��Ò´rüö(Üå5"MicroTSP

¥§�¦?6���.©�§Ù�)�.��§ÚÙ§k'&E"§kn«�é§=ASSIGN(w

�MicroTSP ¦)�S��uØÓ�¶) !I£þ(identity)!�O�§§�~�µ

ASSIGN LOARAT PLORAT LOAN PLOAN SPREAD PSPRED

ASSIGN RLOAN PRLOAN LOASAL PLOASA
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LOAN = LOARAT*PORT

RLOAN = SPREAD + RCP6M

LOASAL = LOAN/SALES

LOARAT = .2463962 +2.786724E-02*RLOAN -2.735787E-02*RSECU

+.6360336*LOARAT(-1)

SPREAD = -4.277588 +.1052442*TREND -112.2502*LOASAL

+103.5918*LOASAL(-1) +20.45162*CONSAL

�±¦^MicroTSP�EDIT ?��.µ

> EDIT LOAN

EDIT kNõ:·-§¦^.F ·-���O��§"

.F SUPPLY

.F DEMAND

¦^.L ·-èA�.§¦^.X òÑ?6"

¦^TYPE LOAN·-�±y¢�.(®�Ñ"

y^�©	)Cþ����Ä:)"

> SMPL 76 83

> SOLVE LOAN

> GENR PSECU = PORT - PLOAN

> SHOW LOAN PLOAN SECU PSECU RLOAN PRLOAN

e�Ú´^�.�[�±½|§wï�´Ä31976�1983�p10%"

> GENR CONSAL = 1.1*CONSAL

·��±^EDIT ?6���LOAN aq��.SIMLN§��rcMPU¤S =�"¯¢

þ^�®²¯kO�Ð
§��èA�e"

> TYPE SIMLN

> SOLVE SIMLN

> GENR SSECU = PORT - SLOAN

> SHOW PLOAN SLOAN PSECU SSECU PRLOAN SRLOAN

E,rCONSAL ¡EL5§¿�w3�±½|UCø��K�"

> GENR CONSAL = CONSAL/1.1

> GENR PORT = PORT*1.1

> SOLVE SIMLN

> GENR SSECU = PORT - SLOAN

> SHOW PLOAN SLOAN PSECU SSECU PRLOAN SRLOAN

> GENR PORT = PORT/1.1

þã��§Svkü«±eõUµ
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SYS XÚ�O§�)n�ã���¦Úq�Ø�'£8

VAREST �þg£8�O"

VARSTAT lVAR �.¼�À-�A¼ê9��©)"

SAVE and LOAD �Ñó�©�"

EXPAND UCó�©����"

LGRAPH and PGRAPH N\��<^�ã/"

READ and WRITE �Ù§§S�êâ��(�)Lotus 123 ó�L9

PRN ©�§WordStar ©�, DIF ©�) 9Ö��

.O�Å
5�êâ"

HIST ��ã"

CROSS �)p�'ã(cross correlograms)."

SMA and SAR 3ARMAÚARMAX�.Ú\G!(multiplicative)

£Ä²þ9g£8Ø��"

SMOOTH �ê²w(single, double,

Holt-Winters additive & multiplicative)

SEAS G!N�"

STOREQ and FETEQ �Ñ�O��§"

SORT Uì��½õ�'�iéó�©�üS"

CONV UC�mS��ªÝ§XoG]��c°]�"

PON,POFF & TRACE �<Å��"

RUN 1?n�ª$1MicroTSP§S"

REN and DEL ^�ó�©��¶ÚíØ"

R and D 3ó�©�¥�S��¶ÚíØ"

RND and NRND �)�Åê(GENR & models)"

OPTION �½MicroTSPÀ�§�)ÑÑ2½�!¶4ÚõU����"

Ù§�AÚ§Xµ

• ÚOÑÑÚêâL��=¤^�©�½�<"

• 1?nö�§#N^r^å�D4Ö�MicroTSP§S§l
#N÷ö�"

• ù
§S�±�)FOR..NEXTÌ�"

• 3SHOW ÚPRINT ¥¦^^rJø��ªÑÑêâL"

• 3PLOT ·-¥½ÂÑÑ�ª"

• EDIT �±?6§S��.©�"

• SOLVE �±?näkARMA Ø���."
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