
1 Linear Algebra

Let x denote a vector and x ̅ denote a matrix
Unless explicit their norms are given by
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Matrix multiplication involves projecting rows onto columns
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Example of A not having full rank
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To find the null spare we solve Ax ̅ 0
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Transformation squishes 1R space into a range given by rank A
Therefore the rank in thiscase rankA L is a measure of how
muchspace get squished

What if we apply A to i

1 1 4 1
913,6

g 1112

NCAI

The problem is that moving in the direction of NCA
alsosatisfies the same equation
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The problem of finding a solution for Ax is that
it is not a bijective mapping

That is from we don't have enough information about which is in the orange line
was the one that got transformed

Matrix A is positive semidefinite if
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If matrix A is symmetric andpositivedefinite eg A X'x then

A Q AQT where QQ I ie Q is orthonormal

Si Xnxk tiene full rank rank c entonces rank XTX k tambien
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2 Probability and Asymptotic

The sequence of vectors Xn an means that

0 an grows faster thanXn

The sequence of vectors Xn 0 an means that M 400
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The sequence of random vectors Xn opan means that
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Algebra of little i iii
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Let XnJ X for some random vector X and An p a for
some constant a Then
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Continuous Mapping Theorem let Xn be a sequence of random
vectors in IRd such that Xn X Also let go Rd IR be
a continuous function on a set C such that P XECi3 1 almost everywhere
Then
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Slutsky's Theorem let Xn J X and An p a for some constant a Then
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WeakLawof Large Numbers iid let 2x3 be a sequence of iid random
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Central Limit Theorem iid Let xibi be an iid sequence of random variables
Suppose Var Xi is finite and bounded away from zero Then

Ii Xi Ex J N 0,1
Varexi

For the case of iid random rectors we require VorXi 011
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3 Objetivo 1 del Corso

Vamos a mostrar que para un conjunto de estimadores que vienen de un
problem de minimization maximization
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se puede obtener la signiente representation
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Tymptoticlinerrepresentation Adema's i se le conoce como
influence function

a N O E ii

Eiemplo Qn101 1 14 xi.to i lY xo n14 x0 OLS

Nos de como resultado Xix Xi di

TEE
Toradiente

de
on10

Es decir la primera y segunde derivada de Qn10 nos da la information
Suficiente para entender la distribution asintotica del estimador

Deben entender bien como derivar con respecto a un vector



4 Diferenciation

La devivada representa une linedization
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ReglasdeDiferenciacion
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derivar un vector pero
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usando la propiedad
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5 Aplicaciones en OLS y GMM

En OLS tenemos
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Adema's podemos perturbar nuevamente para obtener et Hessiano

Paso 1 Tenemos previamente do do

Ahora vamos a diferencior esto
Paso2
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Paso 3 to expresamo como un vectorcolumna come to hemotvenidohaciendo
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En GMM de variables Instrumentales tenemos
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Aplicando las reglas que tenemos primero
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Combinamos 1 y 2 para obtener
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Para obtener ee Hessiano

Paso 1 Tenemos previamente do do
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