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Simultaneous Equations Overview

Representing economic relationships using multiple equations

Endogeneity problem if estimate equations on their own

Identification of a equation requires at least as many excluded
IVs as endogenous variables
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Simultaneous Equations Practice
Chapter 16 Problem 1

If –1 ”= 0, –2 ”= 0, and –1 ”= –2, find reduced form for y1 and y2

y1 = –1y2 + —1z1 + u1 (1)

y1 = –2y2 + —2z2 + u2 (2)

Is y2 correlated with u1 and u2?
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Simultaneous Equations Practice
Chapter 16 Problem 3

In Problem 3 of Chapter 3, we estimated an equation to test for a
tradeo� between minutes per week spent sleeping (sleep) and
minutes per week spent working (tot wrk) for a random sample of
individuals. We also included education and age in the equation.
Because sleep and tot wrk are jointly chosen by each individual, is
the estimated tradeo� between sleeping and working subject to a
“simultaneity bias" criticism? Explain.
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Simultaneous Equations Practice
Chapter 16 Problem 4

Assume education and price are exogenous. Which equations are
identified?

log(earnings) = —0 + —1alcohol + —2educ + u1 (1)

alcohol = “0 + “1log(earnings) + “2educ + “3log(price) + u2 (2)
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Simultaneous Equations Practice

Which equations are identified?

y1 = –0 + –1y2 + –2y3 + –3z1 + –4z2 + u1 (1)

y2 = —0 + —1y1 + —2z2 + u2 (2)

y3 = “0 + “1z1 + “2z3 + u3 (3)
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Simultaneous Equations Practice
Which equations are identified?

y1 = –11y2 + –12y3 + –13z1 + u1 (1)

y2 = –21y1 + –22z2 + –23z3 + u2 (2)

y3 = –31y2 + –32y4 + –33z1 + –34z2 + –35z4 + –36z6 + u3 (3)

y4 = –41y3 + –42z1 + u4 (4)
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