ALFREDO BARONIO - ANA VIANCO

The Bank of
Sweden Prize in Economic Sciences
in Memory of Alfred Nobel

Hicks, 1972 Arrow, 1972 Leontief, 1973 Myrdal, 1974 Hayek, 1974 Koopmans, 1975

Kantorovich, 1975 Friedman, 1976 Ohlin, 1977 Meade, 1977 Simon, 1978 Lewis, 1979
(@]
MANUALDE ¢
o
- (@]
[t
0
L
©
2°Parte LD
Schultz, 1979 Klein, 1980

Tobin, 1981 Stigler, 1982 Debreu, 1983 Stone, 1984 Modigliani, 1985 Buchananlr, 1986



Solow, 1987 Allais, 1988 Haavelmo, 1989 Sharpe, 1990 Miller, 1990 Markowitz, 1990

Coase, 1991 Becker, 1992 Fogel, 1993 North, 1993 Harsanyi, 1994 Nash, 1994

Selten, 1994 Lucas Jr., 1995 Mirrlees, 1996 Vickrey, 1996 997 Scholes, 1997

Sen, 1998 Mundell, 1999 Heckman, 2000 McFadden 2000 Akerlof 2001 Spence 2001

5

Stiglitz, 2001 Kahneman, 2002 Smith, 2002 Engle Ill, 2003 Granger, 2003 Kydland, 2004




Prescott, 2004 Aumann, 2005 Schelling, 2005 Phelps, 2006 Hurwicz, 2007 Maskin, 2007

Krugman, 2008 Ostrom, 2009  Williamson, 2009 Diamond, 2010 Mortensen, 2010

Pissarides, 2010 Sargent, 2011 Sims, 2011 2012 MEDAL



The Bank of Sweden Prize in Economic Sciences in Memory of Alfred Nobel

1969 "for having developed and applied dynamic models for the analysis of economic processes". Ragnar
Frisch (1/2 of the prize). Norway. University of Oslo, Oslo, Norway. b. 1895 d. 1973. Jan Tinbergen (D'1/2 of
the prize). The Netherlands. The Netherlands School of Economics, Rotterdam, the Netherlands. b. 1903 d.
1994

1970 "for the scientific work through which he has developed static and dynamic economic theory and actively
contributed to raising the level of analysis in economic science". Paul A. Samuelson. () Complete prize) USA.
Massachusetts Institute of Technology. (MIT). Cambridge, MA, USA. b. 1915

1971 "for his empirically founded interpretation of economic growth which has led to new and deepened insight
into the economic and social structure and process of development". Simon Kuznets. () Complete prize) USA.
Harvard University. Cambridge, MA, USA. b. 1901 (in Russia). d. 1985

1972 “for their pioneering contributions to general economic equilibrium theory and welfare theory". John R.
Hicks. (@1/2 of the prize). United Kingdom. USA. All Souls Collage Oxford, United Kingdom b. 1904 d. 1989.
Kenneth J. Arrow (1/2 of the prize). Harvard University. Cambridge, MA, USA. b. 1921

1973 “for the development of the input-output method and for its application to important economic problems".
Wassily Leontief. USA. Harvard University. Cambridge, MA, USA. b. 1906 (in St. Petersburg, Russia). d. 1999

1974 “for their pioneering work in the theory of money and economic fluctuations and for their penetrating
analysis of the interdependence of economic, social and institutional phenomena". Gunnar Myrdal. (1/2 of the
prize). Sweden. b. 1898 d. 1987. Friedrich August von Hayek. (D1/2 of the prize). United Kingdom. b. 1899 (in
Vienna, Austria) d. 1992

1975"for their contributions to the theory of optimum allocation of resources". Leonid Vitaliyevich Kantorovich (T
1/2 of the prize). USSR. Academy of Sciences. Moscow, USSR. b. 1912 d. 1986. Tjalling C. Koopmans. (D1/2
of the prize) USA. Yale University. New Haven, CT, USA. b. 1910 (in’s Graveland, the Netherlands) d. 1985

1976 "for his achievements in the fields of consumption analysis, monetary history and theory and for his
demonstration of the complexity of stabilization policy" Milton Friedman. (2 Complete prize) USA. University of
Chicago. Chicago, IL, USA. b. 1912

1977 “for their pathbreaking contribution to the theory of international trade and international capital
movements" Bertil Ohlin (*1/2 of the prize). Sweden. Stockholm School of Economics. Stockholm, Sweden. b.
1899 d. 1979. James E. Meade (1/2 of the prize). United Kingdom. University of Cambridge, U. K. b. 1907 d.
1995

1978 “for his pioneering research into the decision-making process within economic organizations". Herbert A.
Simon. () Complete prize) USA. Carnegie Mellon University. Pittsburgh, PA, USA. b. 1916 d. 2001

1979 “for their pioneering research into economic development research with particular consideration of the
problems of developing countries”. Theodore W. Schultz (11/2 of the prize) USA. University of Chicago.
Chicago, IL, USA. b. 1902 d. 1998. Sir Arthur Lewis ({1/2 of the prize). United Kingdom. Princeton University.
Princeton, NJ, USA. b. 1915 (in Saint Lucia) d. 1991

1980 "for the creation of econometric models and the application to the analysis of economic fluctuations and
economic policies". Lawrence R. Klein. () Complete prize) USA. University of Pennsylvania. Philadelphia, PA,
USA. b. 1920

1981 "for his analysis of financial markets and their relations to expenditure decisions, employment, production
and prices". James Tobin. () Complete prize) USA. Yale University. New Haven, CT, USA. b. 1918 d. 2002

1982 "for his seminal studies of industrial structures, functioning of markets and causes and effects of public
regulation”. George J. Stigler. () Complete prize) USA. University of Chicago. Chicago, IL, USA. b. 1911 d.
1991



1983 "for having incorporated new analytical methods into economic theory and for his rigorous reformulation of
the theory of general equilibrium". Gerard Debreu. (22 Complete prize) USA. University of California. Berkeley,
CA, USA. b. 1921 (in Calais, France) d. 2004

1984 "for having made fundamental contributions to the development of systems of national accounts and
hence greatly improved the basis for empirical economic analysis". Richard Stone. () Complete prize) United
Kingdom. University of Cambridge. Cambridge, U. K. b. 1913 d. 1991

1985 "for his pioneering analyses of saving and of financial markets". Franco Modigliani. (ZJ Complete prize)
USA. Massachusetts Institute of Technology (MIT). Cambridge, MA, USA. b. 1918 (in Rome, Italy) d. 2003

1986 "for his development of the contractual and constitutional bases for the theory of economic and political
decision-making". James M. Buchanan Jr. () Complete prize) USA. Center for Study of Public Choice. Fairfax,
VA, USA. b. 1919

1987 “for his contributions to the theory of economic growth". Robert M. Solow. (22 Complete prize) USA.
Massachusetts Institute of Technology (MIT). Cambridge, MA, USA. b. 1924

1988 "“for his pioneering contributions to the theory of markets and efficient utilization of resources". Maurice
Allais. (2 Complete prize) France. Ecole Nationale Supérieur des Mines de Paris. Paris, France. b. 1911

1989 "for his clarification of the probability theory foundations of econometrics and his analyses of simultaneous
economic structures”. Trygve Haavelmo. () Complete prize) Norway. University of Oslo. Oslo, Norway. b. 1911
d. 1999

1990 "for their pioneering work in the theory of financial economics". Harry M. Markowitz (£1/3 of the prize).
USA. City University of New Cork. New York, NY, USA. b. 1927. Merton H. Millar. (£1/3 of the prize). USA.
University of Chicago. Chicago, IL, USA. b. 1923 d. 2000. William F. Sharpe. (£¥1/3 of the prize). USA. Stanford
University. Stanford, CA, USA. b. 1934

1991 "for his discovery and clarification of the significance of transaction costs and property rights for the
institutional structure and functioning of the economy". Ronald H. Coase. (3 Complete prize) United Kingdom.
University of Chicago. Chicago, IL, USA. b. 1910

1992 "for having extended the domain of microeconomic analysis to a wide range of human behaviour and
interaction, including nonmarket behaviour". Gary S. Becker. (2 Complete prize) USA. University of Chicago.
Chicago, IL, USA. b. 1930

1993 "for having renewed research in economic history by applying economic theory and quantitative methods
in order to explain economic and institutional change". Robert W. Fogel. (D1/2 of the prize). USA. University of
Chicago. Chicago, IL, USA. b. 1926. Douglass C. North (1/2 of the prize). USA. Washington University. St.
Louis, MO, USA. b. 1920

1994 "for their pioneering analysis of equilibria in the theory of non-cooperative games". John C. Harsanyi (£1/3
of the prize). USA. University of California. Berkeley, CA, USA. b. 1920 (in Budapest, Hungary). d. 2000. John
F. Nash Jr. (£1/3 of the prize). USA. Princeton University. Princeton, NJ, USA. b. 1928. Reinhard Selten (£1/3
of the prize). Federal Republic of Germany. Rheinische Friedrich-Wilhelms-Universitat. Bonn, Federal Republic
of Germany. b. 1930

1995 "for having developed and applied the hypothesis of rational expectations, and thereby having transformed
macroeconomic analysis and deepened our understanding of economic policy". Robert E. Lucas Jr. (2
Complete prize) USA. University of Chicago. Chicago, IL, USA. b. 1937



1996 "for their fundamental contributions to the economic theory of incentives under asymmetric information”.
James A. Mirrlees (D'1/2 of the prize) United Kingdom. University of Cambridge. Cambridge, U. K. b. 1936.
William Vickrey (D1/2 of the prize). USA. Columbia University. New York, NY, USA. b. 1914 (in Victoria, BC,
Canada) d. 1996

1997 "for a new method to determine the value of derivatives". Robert C. Merton. (D1/2 of the prize). USA.
Harvard University. Cambridge, MA, USA. b. 1944. Myron S. Acholes (D1/2 of the prize). USA. Long Term
Capital Management. Greenwich, CT, USA. b. 1941 (in Timmins, ON, Canada)

1998 "for his contributions to welfare economics". Amartya Sen. (ZJ Complete prize) India. Trinity College.
Cambridge, United Kingdom. b. 1933

1999 "for his analysis of monetary and fiscal policy under different exchange rate regimes and his analysis of
optimum currency areas" Robert A. Mundell. (2 Complete prize) Canada. Columbia University. New York, NY,
USA. b. 1932

2000 "for his development of theory and methods for analyzing selective samples" James J. Heckman. (1/2 of
the prize). USA. University of Chicago. Chicago, IL, USA. b. 1944. And "for his development of theory and
methods for analyzing discrete choice". Daniel L. McFadden (©1/2 of the prize). USA. University of California.
Berkeley, CA, USA. b. 1937

2001 "for their analyses of markets with asymmetric information”. George A. Akerlof (£x1/3 of the prize). USA.
University of California. Berkeley, CA, USA. b. 1940. A. Michael Spence (£1/3 of the prize). USA. Stanford
University. Stanford, CA, USA. b. 1943. Joseph E. Stiglitz. (£21/3 of the prize). USA. Columbia University. New
York, NY, USA. b. 1943

2002 "for having integrated insights from psychological research into economic science, especially concerning
human judgment and decision-making under uncertainty". Daniel Kahneman (©'1/2 of the prize). USA and
Israel. Princeton University. Princeton, NJ, USA. b. 1934 (in Tel Aviv, Israel). And "for having established
laboratory experiments as a tool in empirical economic analysis, especially in the study of alternative market
mechanisms" Vernon L. Smith (D1/2 of the prize) USA. George Mason University. Fairfax, VA, USA. b. 1927

2003 “for methods of analyzing economic time series with time-varying volatility (ARCH)". Robert F. Engle 11l (T
1/2 of the prize). USA. New Cork University. New York, NY, USA. b. 1942. And "for methods of analyzing
economic time series with common trends (cointegration)". Clive W.J. Granger (D1/2 of the prize) United
Kingdom University of California. San Diego, CA, USA. b. 1934

2004 "for their contributions to dynamic macroeconomics: the time consistency of economic policy and the
driving forces behind business cycles". Finn E. Kydland (D'1/2 of the prize). Norway. Carnegie Mellon University.
Pittsburgh, PA, USA; University of California. Santa Barbara, CA, USA. b. 1943. Edward C. Prescott (D1/2 of
the prize). USA. Arizona State University. Tempe, AZ, USA; Federal Reserve Bank of Minneapolis. Minneapolis,
MN, USA. b. 1940

2005 "for having enhanced our understanding of conflict and cooperation through game-theory analysis". Robert
J. Aumann (D11/2 of the prize) Israel and USA. Center for Rationality, Hebrew. University of Jerusalem.
Jerusalem, Israel. b. 1930 (in Frankfurt-on-the-Main, Germany). Thomas C. Schelling (D'1/2 of the prize). USA.
Department of Economics and School of Public Policy, University of Maryland. College Park, MD, USA. b. 1921



2006 "for his analysis of intertemporal tradeoffs in macroeconomic policy". Edmund S. Phelps, () Complete
prize) USA. Columbia University, New York, NY, USA. b. 1933.

2007 "for having laid the foundations of mechanism design theory". Leonid Hurwicz. (81/3 of the prize.USA.
University of Minnesota. Minneapolis, MN, USA. b. 1917. (In Moscow, Russia).Eric S. Maskin. 81/3 of the prize.
USA. Institute for Advanced Study Princeton, NJ, USA. b. 1950. Roger B. Myerson. ®1/3 of the prize. USA.
University of Chicago Chicago, IL, USA. b. 1951

2008 "for his analysis of trade patterns and location of economic activity". Paul Krugman. (2 Complete prize)
Princeton University. Princeton, NJ, USA. b. 1953.

2009 “"for her analysis of economic governance, especially the commons" Elinor Ostrom (D1/2 of the prize)
Indiana University Bloomington, IN, USA; Arizona State University Tempe, AZ, USA b. 1933; "for his analysis of
economic governance, especially the boundaries of the firm" Oliver E. Williamson (/2 of the prize), University
of California Berkeley, CA, USA, b. 1932

2010 "for their analysis of markets with search frictions". Peter A. Diamond (31/3 of the prize. Massachusetts
Institute of Technology (MIT), Cambridge, MA, USA. b.1940 (in New York, NY, USA). Dale T. Mortensen 31/3
of the prize. North-western University, Evanston, IL, USA, Aarhus University, Aarhus, Denmark. b. 1939 (in
Enterprise, OR, USA). Christopher A. Pissarides 81/3 of the prize. London School of Economics and Political
Science, London, United Kingdom. b. 1948 (in Nicosia, Cyprus)

2011 “for their empirical research on cause and effect in the macroeconomy” Thomas J. Sargent (D1/2 of the
prize), New York University, New York, NY, USA. b.1943 (in Pasadena, CA, USA). Christopher A. Sims ((P1/2 of
the prize), Princeton University, Princeton, NJ, USA. b.1942 (in Washington, DC, USA)






Capitulo 15. El modelo lineal general

15.1. INTRODUGCCION ......coveverrirereresrereesessesssssssessessesessessessessssessessesessessossessasessessessssessossesssessessesesses 584
15.2. ESPECIFICACION DEL IMIODELO .....cuveeviuriuerenisessessessssssssessesessessessessessssssssessessensessesssensssssssans 589
SUPUESTOS DEL IMODELO LINEAL GENERAL vvvvveeeeeeeeeeeuurrrereeeeeeeeseeeeesssssseeesseessesassssssssseseseseesssssssssssseeseseeeses 591
15.3. ESTIMACION POR MiNIMOS CUADRADOS ORDINARIOS (MCO) «.cevevireereenerrersesseseeseeseesesssesaes 595
15.4 PROPIEDADES DE LOS ESTIMADORES MiNIMO CUADRATICOS ORDINARIOS. ......coovrereereereervenens 609
ESTIMADOR LINEAL ..uutvveeeetteeeeeeseeeeeetseeeesissseeeeassssseaassseessssesesssssessesasssssesssssssessssssseesssssesesssssssesnssensnes 610
ESTIMADOR INSESGADO ... ..uuuurrrreeeeeeeeeeaiiussreeeeeeeeeeeeaaaisusssesseeeeeeseemasassssssssseessesemassssssessssseseeeenmssssssssssseeeees 610
ESTIMADOR OPTIMO . .uuvteeeiutreeeeetreeeeeisseeeesisseeesassseeseaassseessssssssesasssssesasssssessssssssesasssssesasssssessnsssseensnsssnese 611
VARIANZA DEL ESTIMADOR ....vvveeeitreeeeeereeeeeeisseeeeeasseseesssssesessssssessasssssssssssessssssssssssssesesssssssssssssssessssseseeens 616
15.5. NORMALIDAD DE LA PERTURBACION ALEATORIA ....c.ceueeueevetireesesseeeseesessesesssssessessessosssssssnssses 622
CASOS ESPECIALES ...vvveeeeeurvreeesusreeessssseeesaiusssessasssesssssssessssssssssssssssssssssssesssssssessssssssssnssssessssssesessssssseen eees 629
15.6. CRITERIO DE MAXIMA VEROSIMILITUD ...c.vvvirerreererseeseeseeeessessesessessossasssessessesseseessssnssnesssases 634
CONDICIONES DE SEGUNDO ORDEN .....uuuurvreeeeeeeeeeeeaaussssseseeseeseesaeesssssssssssesessmmmsssssssssssesssesessssssssssseeesesesennns 637
ANALISIS DEL SESGO ..uvvereeeurreeeerisreeeeeeiseeeeeassseeseeissesssasssessesassssessassssessesssssesssssseesssssssesesssssseessssessesssseesenses 639

EL VALOR DE LA FUNCION DE VEROSIMILITUD eeeeuvveeeeeureeeeeereeeeesnrreeeeesseeeeessssseeesssesesssssseesssssssssessssesssnnseseens 641
CASOS DE ESTUDIO, PREGUNTAS Y PROBLEMAS......ccuuiiiiiitiiiciiniennnieensecnssesssssnsssssssssnnssssssssnnssssssaes 643
CASO 15.1: CORRELACION DE IMUESTRAS .eeeeeuvveeeeeutreeeeessseeeeseseeesessssseesssssseesssssssssssssssessssssssssssssssessssssessanns 643
CASO 15.2: ESTIMACION DE PARAMETROS ..eveeeeeeeeeeeeaurrrreeeeeeeeaeeeeeaessssssssesaeeseeaasassssssssssesaseesasssssssssssseseeenans 643
CAS0 15.3: CONSUMO DE CERVEZA Y MORTALIDAD INFANTIL vvveeeuvvreeeerreeeeeesreeeeesnseeesssssesesssssseesnssseesssssneeenes 644
CASO 15.4: PRIMEROS PASOS EN EVIEWS ...ccuvvveeeeeiireeeeiitteeeeeeteeeeeevveeeeeaseeesesseeeeenasseeesassseesesssessesssssneesnnes 645

WA Yor g1 1o Lo To [0 ad o) e LU =2 Y Lo KOO 653

Bibliografia 654



II

CAPITULO 16. Inferencia estadistica en el modelo de regresion lineal

16.1. EL COEFICIENTE DE DETERMINACION ......cceeueevererrereeresesnesessessesessessessessssessessesessessesssessensessasens 662
16.2. INFERENCIA .....uuueieeeieeeeeeeeeeeeeeeeeeeeeeeeeesessssssssssssssssssssssssssssssssssessssssssasssssssssnsnsssssssssssssssnsssssssnssns 668
PRUEBA DE HIPOTESIS DE NORMALIDAD ....uuvvvvrreeeeeeeeeeaensrsseeeeeeeeeeeeeesssssseeseseeesesssssssssssssesseemasssssssssssseeseeennnes 675
PRUEBAS DE SIGNIFICATIVIDAD INDIVIDUAL Y CONJUNTA DE LOS COEFICIENTES DE REGRESION ....eecevuvvereeereeeeeeneeeaens 677
CASOS PARTICULARES «vvvvvverreeeeeseeuussserereseeeeesaasassssssssseseessesaassssssssssssesessasasssssssssssssssesesssssssssseseeesesemssssssees 683
16.3. EL MODELO EN FORMA DE DESVIACIONES ....ccuuueeeereeeeeseessersesrensenseeesesesssssnnssssssssssssssssssssssssssssns 693
16.4. PREDICCION EN EL MODELO LINEAL .....cveveeeenerereereseseseesessessesessessessesssessessesessessessssessensessasens 706
CASOS DE ESTUDIO, PREGUNTAS Y PROBLEIMIAS......ccttuciiiiiiinnnniiiiiennsiceiiennesscsisssssssssssssnsssssssssnsssses 710
2
CAs0 16.1: CALCULO DE R e 710
CAS0 16.2: MODELO DE INVERSION DE EMPRESAS ESPANOLAS ENTRE 1959-1971 ...eeviiviriieeeirieee et e 711
CASO 16.3: MODELO DE INVERSION PARA ARGENTINA ©.vvvveeeeeeeeeeeiururrreeeeeeeeseeesisssssesseseseeesaassssssssssesseeesennnnnes 715

BIBLIOGRAFIA 716

CAPITULO 17. Extensiones al modelo de regresion lineal

17.1 INTRODUCCION .......eereeueereerersersessessessessessessssssssesssssssessssssensessessessssssssessssessessessessessen 718
17.2. VARIABLES FICTICIAS Y CAMBIO ESTRUCTURAL ......covererrererrersesensesessesesesesessesssssnsns 719
17.3 CONTRASTE DE CHOW ......coveeueeuereessessessessessssessesssssesessssssessessesssssesssssessssessessessessesses 730
17.4. MULTICOLINEALIDAD .....ccveeverererersesesesesessessssessesessesessessesessesssessssessesensesessessssensens 731
DETECCION DE LA MULTICOLINEALIDAD ....uuvvvvvvereeeeeeeeeenureeeeeeeseessesassssssssseeesessemssssesesseeessesmmsssssnnes 734
CONSECUENCIAS DE LA MULTICOLINEALIDAD ... . tevtvvtreneeerressnneseeesesssnanesessssssnneeesssssssnesesssssssnnseesssees 735

SOLUCION PARA MODELOS CON MULTICOLINEALIDAD ..vvvveeeurrreeserraeeessnseessssssseesssssseesssssesessssseesnns 737




II1

17.5. ERROR DE ESPECIFICACION ..cceeueeiereeieeererseeresseessssesesseesossesssseesessessossssssssssessesssnssens 753
OMISION DE VARIABLES RELEVANTES «..coeiiiiiiiiiiiiieeiieeieeeseeeseessesssssssssssnssnsssansnssnssseesseessesesessssennens 754
INCLUSION DE VARIABLES IRRELEVANTES. .. uuuvvrererereeeeeeessrreeeeseseessmssssssssssseeessssemsssssseesseesessnmsssssnnes 756
PRUEBAS DE ERRORES DE ESPECIFICACION. «.uvvvvvrrereeeeeeeeirrrrereeeseeseesasssssesseeeessesemssssssessseesesemnsssssnnns 758
LINEALIDAD DEL IMODELO .vvvvvvutruusennnnnnieeesseeseeeseeeeeeeseesssessessssssssssssssssssssssssssssnssnssssseessseseseeseesaens 759

CASOS DE ESTUDIO, PREGUNTAS Y PROBLEIVIAS ......c.ccccteutteirencracrencenncencransescransessrasesnnsanses 761
PROBLEMA 17.1: COMPONENTES PRINCIPALES .....ceevtievirvereerereerressrensssnssensseeesseseseseessseesssesenes 761
CASO 17.1: DETERMINANTES DEL CONSUMO....ceiieererreeerreerrrenrsnnessssssssnnnnessaeesssessessessssessseeneens 762
CASO 17.2: REGRESION EN COMPONENTES PRINCIPALES ..vvvvvvvuernnnsnsnniiieessseesseeeereeeeesesnnesesseeeeeeseees 765

BIBLIOGRAFIA ... oo teieeiieiieeiieieeeeteteetteectnetascenseescsassssssassasssasesssssssssssssssnssesssnsssnssnssanssansanes 776

Capitulo 18. MINIMOS CUADRADOS GENERALIZADOS

18.1. EL ANALISIS GRAFICO DE LOS RESIDUODS. ...ccuteveereerterresseesesssessesseessessessesssessesssessessessesssssssessessens 778
18.2. HETEROCEDASTICIDAD ......ceerruueeeeereeereeeeeresssnnnnsesssesssessssssssssnnsassssssssssssssssssnnnsasssssesssssssssssnnnnnans 779
CONTRASTE DE GOLDFELD Y QUANDT (1965) ..couvrieeiiiirieeeeiireeeeeeiteeeeeetteeeeeetreeeeeestneeeesesseeeesnnnsaseesnnsseeeeenns 781
CONTRASTE DE BREUSCH Y PAGAN (1979) «vvieveieereeeitieeereeeeteeeeteeeareesreeentreestsesessseesnbaeessseesssesesssesssesensnes 784
CONTRASTE DE WHITE (1980) ... uvvieeeiiireeeeeiteeeeeectteeeeeeetreeeeeetreeeeeassseeessasseeeseessseeeesessesesesssresesenssssessenes 785
18.3. AUTOCORRELACION ......cveueerererrenrereesessenesneseesessessessessssessessossesssessessossesssessessossessssssensessessanes 788
CONTRASTE DE AUTOCORRELACION DE DURBIN=WATSON (1951) ..vviiireiieirieietie e creeeeree e snree e enneeeneas 792
18.4. ESTIMACION POR MINIMOS CUADRADOS GENERALIZADOS ....c.uvevveeuererseeereeseessessesesssseseessessens 795
18.5. ESTIMACION BAJO HETEROCEDASTICIDAD ......eeeueeuteeeereeersseeseeesssessessesssssseessessessessessssssesnsesens 802
MINIMOS CUADRADOS GENERALIZADOS PONDERADOS. ... .veeeeureeerreressererseeessseeessesessesesssseessssesssesessesesssessaseesnnns 804
ESTIMADOR DE WHITE «vvveeuveeeiteeeireeeeteeeeseseesseesseeessseesssesessesessessnsssessessssssessssesssssssssessssesessssssnsssessessnsens 811
18.6. ESTIMACION BAJO AUTOCORRELACION ......c.covvvemreereereneensaesnssessesesesnssessssessssssessssesssssssssssensssens 813
MINIMOS CUADRADOS GENERALIZADOS FACTIBLES. ...uvvteivveeiseeeesresessesesssessasessessessssessssssssssesessssssssesssssessasessnnes 816
IMIETODO DE DURBIN ..etitiiiiiiiieuuttttttteeeeeesesesssassusasssessseesesssssasassssssssssesesssssssssssssssssseseeseessessessssssssssssseeeess 818

METODO DE COCHRANE-ORCUTT..eeeeeuutreeeeerrreeeasansreeessanssesessssssessasssesssssssssesssnssssessssssssessssssssessnsssssssnsnssees 819




v

CASOS DE ESTUDIO, PREGUNTAS Y PROBLEMAS.........cccocttiirutrinnninsntinntenssnneissesssnessssssssssesssssesssneeas 820
PROBLEMA 18.1: HETEROCEDASTICIDAD EN SERIES DE DATOS DE CORTE TRANSVERSAL .....veiviiuvenieieniiireenieiesieinens 820
PROBLEMA 18.2: CONTRASTES SOBRE LA PERTURBACION ALEATORIA ....c.veiviimieniiieiiiiieenieienns it esseneessesassas s ensens 820
PROBLEMA 18.3: ESPECIFICACION Y ESTIMACION DE MODELOS LINEALES ......vveuviieiiiiniinieiesieiie s siesns v 821

BIBLIOGRAFIA ...ttt tse et ssne s sae s s sas s a s s s e s s st e a s s e an e s s ae s s s n e s e san e s s ae s s snasasnnneas 821

Capitulo 19. MINIMOS CUADRADOS NO LINEALES

19.1 PRUEBA DE LINEALIDAD DEL MODELQD ....cuceuitteiieuirecenieenirenerneseeseescrascrsssessssscsssssnssssssssssssssnsennnes 824
19.2. ESPECIFICACION DE MODELOS NO LINEALES .....c.uveeruteeeeesserestresesesseesssssssssssssssssssesssssssssssssssssssens 825
19.3. ESTIMACION POR IMCNL..c..vceueiueieueeeeeeeesesseesssessssssssessessssssessssssessassessssssssssssssssesssssessssnssssassasnes 830
19.4. EVALUACION DE ECUACIONES DE REGRESION NO LINEAL.......coovereeererrersreereeseesseeseeessseeseessessens 836
19.5. TEST DE HIPOTESIS PARA RESTRICCIONES LINEALES ......cooveeveereeriveeressessseeseeseesssssessesssesseessessens 837
TEST DE WALD ... uteeeteeieetee ettt e stteeeeteeeetteeeteeeeabesebessebeeesasessaseeesabe s e beeesaseeeseesantesensesesasesssessansesens sentesenn 838
TEST DE RAZON DE VEROSIMILITUD. .. .vvteeeeetvreeeeestrreeeeasseeeessissseeessassesesssssssessssssssessssssssssssssssssssssssssessssssssens 839
TEST DE MULTIPLICADOR DE LAGRANGE.....cceiiiiiieeitutrtttteeeeesesessssssnnssssssassesesssessasassssssssssseseeessssssnssssssssnseeeens 840
TEST F (APROXIMADO)..c.uvveeeuveeeureeateeassseessseesseeasssessssessssessssessasssssssessssssesssessnsessssssssssssesssessnsssessessnsees 841
19.6. PRONOSTICO CON REGRESION NO LINEAL .....c.ceveereereereneersaesssessesesesssessssesssssessssessssessssssessssens 845
CASOS DE ESTUDIO, PREGUNTAS Y PROBLEMAS........corcrnereeeteiereccessesnnnnsseessesesessssssssssnnnsssssssesesssssnns 849
PROBLEMA 19,6  ooeeiiiiiiieeeieei e eeeete e e ettt e e e et e e e e eab e eesabasessasaaeesaaaaaseessssans e rasanneerssanssessssnnseeessnnnsnnens 849
PROBLEMA 19,2 .oeeiiiiiiieeeeieei e ettt e ettt e e e et aae e e e e eab e e e sa b s ee s e saa s e s s saaaeessasans e sassaneeerssanssessssnneesssnnnnnnees 851
PROBLEMA 19.3 oottt ettt ettt e e e ettt e e e e et e e e s et s e e s e saa e eesaaanaeeseaaans e sassaneessssanssersssnnsesesenssnnnens 854
EJERCICIOS ... ettt ettt e ettt e e e ee e e e s aaae e e e s e s b e e s sasb e e s s asaas e sessaneerssannsesessanessessrnnnnees 856

BIBLIOGRAFTA .....veeeeereenetetesessessetessessesessessessessessosessssessessssssenssssssssssensessssssssestesesssssessnsenesssenes 857



Capitulo 20. REGRESORES ESTOCASTICOS

20.1. INtrOAUCCION. ... ieueieeeereeeeeieeerteeereeeereneerenssereansersnsesenssesenssessnnssnnnes 860
CONSECUENCIAS SOBRE LA ESTIMACION IMCO .....uvveieeciiieeeeeiteeeeeeiteeeeseureeeessasaaeesesssseeesssssaseesnnnsasessnsseseennns 862
DISTRIBUCION CONDICIONADA ... vvveeeeutreeeesasreseesaausseeesassssesssssssssssssssssssssssssssssssssssssssssssssessnsssssesssssssesnsssenes 866
CASO A. VARIABLE EXPLICATIVA ENDOGENA CON RETARDO ......uuvveeeeeurrereeeerrereeessreeeeeessseseesssssessesssseeesessssseeenns 868
CASOQ B. VARIABLE EXPLICATIVA NO OBSERVABLE ...vveeeeeuvveeeeeitrreeeeessreeeeeessseeeeessssessssssseessssssseesssssessesnsseseesnns 869
CASOQ C. VARIABLES EXPLICATIVAS ENDOGENAS ....vvveeesurreeeesissreeesassreeessssssseessssssessssssesessssssseesssssssesnssseseennns 870

20.2 MODELO DE REGRESION LINEAL CON REGRESORES ESTOCASTICOS ....vcovereurereerervernennesessesennenee 871
REGRESORES INDEPENDIENTES DE LA PERTURBACION ....eeeeiuuveeeeeetureeeeessreeeseisseesesessseseesesssssesssssssesssssssesssnsssees 872
INCORRELACION CONTEMPORANEA ....uvvvvrreeeeeeeeeeeeeaaiesssssesseeeeeeeeeeseesaassssssssesesseseessensssssssssssssseesseseesennnnnssssnns 874
CORRELACION CONTEMPORANEA . ....cttteeeeeeeeeeiutsrrreeeeeeeeeeeeeesaasssssssseeseeeaeeeesemsaassssssssssssesseessesssssssssssssseseees 875

20.3. METODO DE VARIABLES INSTRUMENTALES ....c.ceoveueererereressesresessesessessessessessesessessessessssessessones 876

20.4 CONTRASTE DE HAUSIMAN .....cceettiitieeeeeeennennnsssssssseseeseeeseeeeeeessssssssssssssssssssssssssssssssssssnsasnssssssssssns 882

CASOS DE ESTUDIO, PREGUNTAS Y PROBLEMAS........ccccettttrertirereeeeenmennsnsssssssssessessesesnsssssssnnannsnsssssnsnns 884
CASO 20.1. MODELO KEYNESIANO SIMPLE ...uuuvvvvvrreeeeeseesessssessussesesssssssesssasssssssssssssssssessssessssssssssssseseesesseenens 884
CASO 20.2 MODELO SIMPLE DE MERCADO......uuuuvrrrereeeeeesessssesssssessessssssesssassssssssssssssesessssesssssssssssseseeessssenns 893
PREGUNTAS. 1. e eeuvteeeeeetteeeeeeetteeeeeeateeeeeebaeeeseaasaeeeesasaeeeeeeasseeeeeasssaeseeassseseesasseeeessasseeeesasseeeseasans sensneesesnnes 894
PROBLEMA 20.1. MIODELO CON ERRORES DE IMEDIDA .....uuvuurrrrereeeeeeeeeeeeeeensnsseeeeeeeseseseesasssssssssssssseseeeeeessnnnnnnns 896
PROBLEMA 20.2. MODELO CON ENDOGENA RETARDADA .....uvvvrereeeeeeeeeeeeeeeesssssseeseeseseesesesasssssssssssseseeeeeeeennnnnnns 898
PROBLEMA 20.3 CALCULO DEL ESTIMADOR DE VARIABLE INSTRUMENTAL (V1) .euvvveeeeeirieeeecireeeeeeireeeeeeireeeeeeennns 899

Bibliografia 901



VI

Capitulo 21. SISTEMAS DE RELACIONES LINEALES SIMULTANEAS

21.1. ESPECIFICACION DE MODELOS MULTIECUACIONALES.........cccevererreresessessessessessesaens 904
21.2. CONSISTENCIA E INDEPENDENCIA DE HIPOTESIS ......covveeeeeeeeressesseesessessessessessessens 908
21.3 IDENTIFICACION .....cuveueereeeeeeerseseeseesessseseesesssssseseesssssesesseeseessssessessessessessessessessessans 919
21.4 ANALISIS ESTATICO COMPARATIVO .....coceeerereresesiessessessessssssssessessessessessessassessassans 925
TEOREMA DE LA FUNCION IMPLICITA. ..c.uttteeuteeetteesitee ettt e steeeseteesseeeseeesaseeemeeasabeessmseesabeeasnseesasens 926
21.5 PRUEBA DE SIMULTANEIDAD .......cuuutiiiiiiiiiiinnnneniisiisisssssssssssssssssssssssssssssssssssssses 935
CASOS DE ESTUDIO, PREGUNTAS Y PROBLEMAS..........ccuuuuuennnnnnnennnennnennnennsenssesssssssssssssssses 939
CASO 21.1: LAS RELACIONES MACROECONOMICAS DE LA RESPONSABILIDAD SOCIAL CORPORATIVA. ........ 939
CASO 21.2: MODELO MACROECONOMICO ....cuviveeurentesueestensesseensensesueesessesseensessesssensessesssensessesnnn 945
CASO 21.3: MODELO DE MERCADO .....evveeiiiittreseutiteessitneeesssrtresenraeesssnseeessnsesesasnsseessannseeessnnnes 946

BIBLIOGRAFIA .....cveuiereeenestsessetssestssesseessessssessesessastssessesessessesessssssssssssssssssssessssessesassesens 953



VII

Capitulo 22. ESTIMACION Y SIMULACION DE SISTEMAS

MULTIECUACIONALES
22.1 SUPUESTOS EN LA ESTIMACION DE MULTIPLE ECUACIONES ...cuveevueeeneeeeessereeeessssssssssesssessessnes 956
22.2 ESTIMACION DE MODELOS LINEALES DE ECUACIONES MULTIPLES .....uceevteeereeeereeessessseseeessessnes 958
TECNICAS DE INFORMACION LIMITADA ..vvttteeeeeeeeeeeiuusssseeeeesesesessesaanssssssassssessesasasassssssssssssseeessesssnmsssssssnseseees 959
MiNIMO CUAAIAAO DIFCEO ....vcceueveeeeeeeeeeeeeeee ettt e eeettee e ettt ae e e e e e e e stseseeessseaeessssseseessssssasesanes 959
Minimos cUQAIrAAOS INAIFECLOS. .........ccueeeeeeeeeeeeeeeeeee et eeeee e et e e eeeae e e esiaseaeeessaseeeeesaeeseeeans 959
Métodos de variables iNStrUMENTAIES...............oooeeueeeeeeeeeeeeeeeeeeeeeeeeeeeteeeeeeteee e e e ereeesesaeeaeeeaes 959
Minimos cuadrados bietdpiCOS O €N 2 ELAPGS. .........eeeeeeeveeeeeeiieeeeeeeiieeeeeiiseeeeeesiseeeeessiserseesiseeeeeins 960
IMOACIOS FECUISIVOS ..ot eeete et et e ettt e e e ettt e e eestaeeeeeaaseeeeenaseeseessssessessssessenssnes 960
Mdxima verosimilitud con informacion liMitada.............c.eeeeeceeeeeciiiieeeiiiieeeecceeeeeeccaeeeeeiireaeeens 961
TECNICAS DE INFORMACION COMPLETA ©.veeeiuvreeeeseisreeeessarseeesasssssessanssssessssssssessssssssesssssssssssssssssessssssssesssssnseees 961
Mdxima verosimilitud con informacion COMPIEta .............ueeeeeevveeeeciieeeeeiiee e et eecieeeeesiraee e 961
Minimos cUQAradoS €N tr€S LAPAS. ..........cceeueeeeeeeeeeeeeeeieeeeeeeieieeeeeeteeeeeeeaeeeeeesseeeeessaseeseesisseaeesians 962
Métodos robustos a la heterocedasticidad, WHIt€ Y HAC...........eeeeeeeeeeeeeeeeeeeeeeieeeeiieeeeeeiveeeens 962
22.3 EVALUACION DE LA ESTIMACION ......voviiereenererreeesesressessesessessessessesessessessessosssessessessessssessossoses 966
22.4 SIMULACION DE SISTEMAS MULTIECUACIONALES .....oeeueieutreeeeseeesseessessssessssessssssssssssssessssesssssnes 973
CASOS DE ESTUDIO, PREGUNTAS Y PROBLEIVIAS. ......cuuctteertencrenncerenerensessessessnsessnssssnssssensssanssssansesanns 982
CAS0 22.1: MODELO KEYNESIANO DE DETERMINACION DE LOS INGRESOS. ...uvvvereeerrreeeenurreeessssseeesssssseeessssseeenns 982
CAS0 22.2: MODELO KEYNESIANO DE DETERMINACION DE LOS INGRESOS. ....uvvvereeerrreeeeeureeeessssreeeessssneeessnsseneenns 984

BIBLIOGRAFIA «...uveueuerereriassnssssesesssssssssssssessssssssssssssssssssssssssssssesesssssssssssssessssssssssssssssssessssssssssssssssssssnes 984



