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QUESTIONS

NOTES

Question 1.
1. Obtain formulae for A1

and /32, the least squares
estimators, from the

general result: g =
(X' X)Xy

Least Squares estimator [X] 2 X}5 )

Aim : To create a straight line that minimizes them sum of the squares of the errors(et)

Z, T M S EHRSS, Residual sum of squares)?l X(e)? = X(y; - By - Box)? Ol X7}
EHES HOE =08 UE= B, S R BH

Source : https://www.investopedia.com/terms/l/least-squares-method.asp

Ordinary Least Squares [3='8 2H

2) Cov(x,8)= Zx

Source :

| AXtS I FAF ¥ H(pseudo inverse)E 0|835t0 [ & FoIH

B =pinv(X)y =(X"X)"XTy

Pseudo inverse [+

AAZ2 YA A2 T ERYSH=O|, A2 ARl ot WROAM FA 2t Bzt
A S ol= YEO| Eo Ijf 20t OfH mxndd = HZ X0 TisHA CHS 474K
ZUS UESHE WE X E FO-HEZZ |AF GASO0[2tL oLy, FAIGHE 2 HA|
WEI 2LO[ ZLf

(1) XX*X =X

(2) X*X X*= X*

(3) X XHT =X X*

(4) (X* X)T = X*X
Source :

Transposed matrix [ X| &4 &)

= [aij] € M, AT = [aji]

Cahnivan



https://www.investopedia.com/terms/l/least-squares-method.asp
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Solution.

;
i iy (1o )T 2
XX: X/ (I X): Xli X’X = X1 Xt . = T T
1 X ;& ;xtz
.
1 .- 1 Y Zyt T T u
Xy:(xi XJ AnES :(Zy‘ Zx‘ytj
t=1 t=1
Y, tZﬂ)xtyt
It follows that :
Inverse Matrix [&$H &)
A:[a bj—)Alzi(d _bj(|A|:ad—bc)
c d |A| - a
T ) T
PR R
-1 _ t=1 t=1
PO ]|
_ZXI T
t=1
dajM 28 1-1 2 EojEH,
T ) T T T 2T T T
5 . DX DX 2 . DXED VDX D%
IB:( 1]=— = =1 t=1 __ - | t=1 t=1  t=1
XX T T Xx T T T
£) | |—Z>9 T | XX [¥X] TY XY =2 %D,
t=1 t=1 t=1 t=1 t=1

T , T T T T T T
ORI Y TR DY,
B = t=1  t=l t=1  t=l By = t:lT t:lT t=1

T 2= %)’
t=1 t=1




QUESTIONS NOTES
Question 1. Solution.
2. Obtain formuale for T , T
var($1), var(4) and 1 Z X _Z X
covar(f1, f2) from the (XX)t=—uo| % =
general OLS result: |XX| _ixl T
V(B) = a2(X'X)! =)
T T
. 2 Z th _Z X 2
V (ﬁ) — O-g t=1 t=1 — O-g
XX]| S
Sx T | TR -X)?| -
t=1 t=1
T
052 lZXIZ —X
=77 T t=1
D= —x 1
t=1
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Question 2.

1. Test the hypothesis that
the electricity industry
displays constant returns
to scale against the
alternative that it
displays increasing
returns at the 5%
significance level.

Returns to Scale [TF2 0| Ci3t =2 ()]
AALZRO| O A HBSL=T1 0] CHet

q= f(K,L)= AK“LP¢*
Ing=InA+alnK+gInL+¢lne

q= dU4E, KAHE), L(=S)

Source : https://support.sas.com/rnd/app/ets/examples/cobbdoug/index.html

Significance level [72] =&, 2 1H
A measure of the strength of the evidence that must be present in your sample before you will
reject the Ho and conclude that the effect is statically significant.

H(test) Ol 72 &2 FoHof Stot 72| +=0|2, F o= 25t 77
M (H) 2 7143t Aol Z#RE TES WE /gdS ofo|etrt

Source : https://statisticsbyjim.com/glossary/significance-level/

=X 2| Cost function 2 ?|2| Mitet+2 HIEIOZ O[Sl EH
Cost = eﬂ1 Aﬂz Bﬁacﬁ4 Dﬂs

log(Cost) = 5, + S, log A+ S, logB + S, logC + 5, log D
Vi = B+ BoXy + BoXoi + ByXai + PiXy +E

A: Output, B: Price of Labor, C: Cost of Capital, D: Price of Fuel

Constant return : 2t A7 n b HX| ™ H % ndf HZE ﬁl+ﬁ2 +ﬁ3 +ﬁ4 +ﬁ5 =0

Increasing return : 2t 247k n B HX|™ HE= nHf ECt § HEH

B+ Byt Pyt B+ B >0

Decreasing return : Zt 47 n b HX| ™ H 8= n B 2Ct & 20t

B+ By + s+ B+ s <0

Z 2-1 28= 22| 3|3 2 20| constant return O] ZH=X| AS (test)sl| 2= 2 X2t O|8liEt =
aehM 7 < significance —level = 0.05 0]t output Of CHSH A constant return 218 535
H=E 7t Ho: B, =10| 7|ZtE|H A non-constant return O] EIC}.

QILC}.

AN

b=
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Covariance matri =

Clole =& d Y=Lt EX WN(feature pairs)S2| H&SO0| LotLt HUETH F 2+

H=TF HOLEEE 24 Hol=71E & 5= UL
1

> =1xX

n

Source :

_ (:éz -1 _ (ﬁz -1) - (0.720-1) =-16.0327...
‘ SE(8) N, +0.305¢

ol +=FEEHCH 2o 2 Ho 0| 7| ZHEICE = constant return O| OFL|C},
t

(AAE s 0 =t*,, (140) =-1.655& ot%| o|s & C} RAHSLICt)
Z, decreasing returns O| 211 & 4= QICH,
2. We would expect the st dES AT EH,
cost function to be _ _ CNT _
homogeneous of degree (X)=Cov(X)=E(X —p) (X~ )
one in prices. What does E -1
this imply for the 1
coefficients of the cost . E, -1
function? Test the _+ _ _ _ _ _ _
hypothesis that the cost " By — 1 (El to B—up Bympg Bi-p ’u5)
function is E,—u
homogeneous of degree E _
one (i.e. produce just as 5~ Hs
much input invested) V.
against the alternative !
that it is not at the 5% V, V,
significance level
g =|Vis Vu VY,
Vl4 V24 V34 V4
VlS V25 V35 V45 V5
3.148

-0.437¢? 0.305¢°

=| -0.141 -0.455¢° 0.0847

0.591 0.323¢e°  0.0237 0.115

0.715e 0.315¢° -0.0109 -0.663e 0.0101

il
7

Prices Qf 2t =l A
. o
— = O

=l =0l B: Price of Labor, C: Cost of Capital, D: Price of Fuel Off 2t} A{,
sitgtetes 7H 5

3| & DX} BhC}




Homogeneous of degree 0 [S X&)
A property of an equation the exists if independent variables are increased by a
constant value, then the dependent variable is increased by the value raised to the

power of 0.

Source : https://ko.wikipedia.org/wiki/%EB%8F%99%EC%B0%A8%ED%95%A8%EC%88%98

B+ bt - ]
|T|_ 3T P Ps 1‘_ (0.436+0.220+0.427-1) — _0.7575.. <1977

SE(B+ Bt B5)  \N, 4V, +V, + 20V, +Vi +V,e)

o gAlek t

=™, 50640y =1.977

(24
(n75,5)

0|22, Ho = 7|2 E|X| &=L} = constant returns O] 2k2 g 4= QUL
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Question 2.

1. Construct 80% prediction
intervals for the
dependent variable y for
observations 12 and 13.

Out-of-sample prediction(forecast) [7| 2t 2| MZ 0 =)

- in-sample: 7|2t W MER, X7 D74 =0 2 MEfO) O] 8 &

[ B | [=R}

=
g5E7t0 0| &4

- out-of-sample: 7|2t @ MEZ, 0=

Prediction interval [0|=T7ZH
An estimate of an interval in which afuture obsercation will fall with acertain probability.
O 5 7740| 95%0| B, Aj B X|7} Of Q| otofl &4t Z40|2kT 95% SHAISHTHE

g ~iid,N(0,5°,) ol®, het| ol =ztoll Chet 95% o &2t

= hEtA| 01|§—E—E(forecast distribution) E&=®X}EX 70| T,
of Al A€ol BbX|gt yZt0| 531.48 0|11, EEHXIIL 6.210|H
E17+2 [531.48-1.96%6.21, 531.48+1.96*6.21]=[519.3, 543.6] O|C}.
=

yt+h|t +1.285,

Sourcel : https://statisticsbyjim.com/glossary/prediction-intervals/

Source? : https://otexts.com/fookr/prediction-intervals.html

11 MW 7FR| o] EZH0|

L= —1 HA
LS

=Hol2=,

1012 B 2 13 HA 2= 2 observation) Ol CHEH 0| S 7H 80%S

12 W 313 A 2520 Cist 80w Oz L2t:  [§—1.286, ¥ +1.285]
Y1 u 7
yy=YTY =[y, Yul| =Zﬁf—§
t=
yll
Hol0f 2o|sh A,
(yi _Y) = ()7, _Y)+ei
= Haeh(ssT) = 2| MEeH(SSR) + THAL Ml & 2HSSE) 0|22,

Z(yi _Y)Z =Z(yi _Y)2+Zei

11 11
SSE= 62 = (¥~ )’
i=1 i=1




AT 28 0f A
,lell + %, & $¥2 BB Che 2t

EAXS I FAF S H(pseudo inverse)E 0|83t0 [ 2 FotH

B =pinv(X)y =(X"X)"XTy

X
XTX:[XM Xlij T 21 :(leiz anxzi]
Xp0 0 Xy X, X leixzi Z‘,Xzi2
i 2i

(x4 XX ) (21
XX, XpX, 1 2
y iy ’
(5 ) ) | 2% (59
Xy v Xy )| X, 1
21 2i yi ngiyt 2y1
oon-g2el’ 340 3
2:2-11(-1 2) 3{-1 2

_ﬂl_T,lT_EZ—lz_l
SRR PR N
0

~h=LE =

y=Bx+5%=x(8=L5=0)
12 R y | 809% 072t

y = X1 =
6% = ! — —(—+11>< 25) =30.81481
n-—

& =5.551109 =5.55
[)-1.286,§+1.286]=[-2.11,12.11]

13 B1R y of 80% o =2+

\J = X1 = 3
6% = L
n-2
=3.355482 =3.36
[]—1.286, §+1.285] = [1.30,7.30]

= Ye? :_Z( _%(g+1l><9):11.25926




2. Construct 80% prediction
intervals for the expected
value of y12 and y13

12 HIHE 13 ¥R y 2| expected value = 4

521
n-2

0 =4.451383=4.45

[y-1.285,9y+1.286]=[-1.70,8.30]

ef==%(§+1lx16)=1981481

3. We would expect the
cost function to be
homogeneous of degree
one in prices. What does
this imply for the
coefficients of the cost
function? Test the
hypothesis that the cost
function is
homogeneous of degree
one (i.e. produce just as
much input invested)
against the alternative
that it is not at the 5%
significance level

CtZL}. (Differ)

(B yreyayty 12 -1)(2) (1
Sk F g

~B=1p,=0

F2=00 3g wop




