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Tema: Demostraciones, parte 1, Series de Tiemp

Resumen: En el presente trabajo se plasman las demostraciones vistas
el periodo escolar Julio-Diciembre del 2021, en donde se explica
detalladamente cdmo se obtienen algunos conceptos utilizados durante el
curso y que son de vital importancia para entender los fendmenos
econdmicos Yy la utilizacion de las series de tiempo en la economia.
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Topic: Demonstrations, part 1, Time Series Techniq

Abstract: In this paper, the demonstrations seen in the July-December 2021 scho
period are reflected, where they explain in detail how some concepts used durin
the course are obtained and that are of vital importance to understand the

economic phenomena and the use of the series time in the economy.
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Demostracion 1

Si xy yson independientes, entonces

Cov (x,y) = E(xy) — E(X)E(y)
=Ex)E(y) —EMX)E(y)

=0
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Demostracion 2

Var (e,) = E(e, — E(ey))?
= E(e; — 0)*

= E(e;)* = 0°




Demostracion 3

Cov (er, ecr;) = El(ec—E(e))(ecs; — E(ers;))]
= E[(e;—0)(er+j — 0]
= E((e.) * (€t+;‘))

= E((e,)E (e+j) =0 %0
=0




Demostracion 4

Cov (e, ery4j)
Stdev (e;) Stdev (eq4 )

Corr (et, etﬂ-) =




Demostracion 5

Var (ax + by) = a = Var (x) + b Var (y) + 2ab Cov(x, y)
sea Z = ax + by

AsiVar (z) = E(z — E(2))?

=E(z?> -2z E(z) + (E(2)%)

=E(z?)—EQzE(2) + (E(2)%)

= E(z%) — 2E(2)E(z) + E(2)E(2)

= E(z?) —E(2)E(2)

= E(2)* — (E(2))°

Sustituyendo z por ax + by tenemos




= E(ax + by)? — (E(ax + by))?

= E(a®x? + 2axby + b?y?) — (E(ax) + E(by))?

= E(a*x?) + E(2axby) + E(b*y?*) — [(E (ax))?

+ 2E(ax)E(by) + (E(by))?]

= E(a?x?) + 2ab E(xy) + E(b%y?) — (E (ax))?

— 2E(ax)E(by) — (E(by))?

= a’E(x?) + 2ab E(xy) + b*E(y?) — a*(E(x))?

— 2ab E(x)E(y) — b%(E(y))?

= a’E(x?) — a®(E(x))? + b%E(y®) — b*(E(¥))? + 2ab E(xy)
— 2ab E(x)E(y)




Demostracion 6

Var (ax + by) = a*Var(x) + b*Var(y) + 2ab Cov (x,y)
Considere que

Var(x) = Cov(x,x) = E(xx) — E(x)E (x)

Entonces

Var(ax + by) = Cov(ax + by,ax + by)

= E(ax + by)(ax + by) — E(ax + by)E (ax + by)

= E(ax + by)? — [(E(ax) + E(by))(E (ax) + E(by))]

= E(a*x? + 2axby + b*y?)

I nsituto de Giencias Econémico Administrativas



= a?E(x?) + 2ab E(xy) + b2 E(y?) — [(E (ax))?

+ 2E(by)E (ax) + (E(by))?

= a?E(x2) + 2ab E(xy) + b2E(y?) — a%[(E (x)]?

— 2abE(x)E(y) — b%[E(y)]

= a?E(x?) — a®[E(x)])? + b*E(y*) — b*[(E(¥)]* + 2abE (xy)
— 2ab E(x)E(y)

= a?{E(x?) — [E(x)]?} + b*{E(y?) — [(E()]?} + 2ab{E (xy)
—E() - EW)}

= a® Var(x) + b? Var(y) + 2ab Cov(x,y)

Si ax y by son independientes, entonces Cov (x,y)=0
= Var(ax + by) = a* Var (x) + b* Var(y)
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