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Multiple Regression Analysis : Further
Issues

1 Data scaling on OLS statistics

When we change the unit of measurment of a variable, the value of estimators would
chance accordingly. For example

\bweght = b'0 + b'1cigs+ b'2famin c;

where
bwght = child birth weight, in grams.
cigs = number of cigarettes smoked by the mother while pregnant, per day.
famin c = annual family income, in thousands of dollars.

↳ ingram

• what if we use bwght in kilograms ? ?
1 kg = 1000g

bwe~ght.gg = ทุอ§ = ok +กุ่เ-กิภื๋สื้eเ
•/ µ geh bwght_ g ะ bwght × 28.35

bพ์ห้tkg = ดิo +คำ cigs + ดิ< fqminc gen bwght _ kg = bwghngnooo } 9""9M hewvqriqble

• whatif we use taminc in USD 1 insteqd Ot เออ 0 USD )

Thevqlue ofthis vqriqble isbweghtg = กุ้ อ +กิ , cigs + ภิ zfamincusb ฒ๊
en goingtobe เอออ times Iarger
1000 thanfaminc

= fo +pำ cigs + อิzfamincusp
t

อิ
<
= In
1000

in other words อิz = impactot า USD4 in income gen fqminc _ US d = faminc × เออ อ

กิ z ะ impact of เออ0 USD 0 in income

• What if we use bweght in kg & income in THB

Thisvqlve isgoingto bebweghtkg =¥
อ

+ รุ่น_ cigs + okt9miทำµB
←

3อ
.
อออ times lqrgerthah

} 0,000
-

fqmin C lqss Ume 30 THB =

1 USD1
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2 More on functional forms

! Logarithmic Functional Form

log(y) = '0 + '1 log(x1) + '2x2 + u

! Models with Quadratics

Example : E§ects of Pullution on Housing Prices

log(price) = '0 + '1 log(nox) + '2 log(dist) + '3rooms+ '4room
2 + '5stratio+ u

กอ = # → dlnx _-9¥ f
"""YMแทง naturallogineconometrics

f งY = Yr Yz งง × เ
= ×แ

- × า2

p , = dlooyti =

# "
_

=

#"cn =

" ° ¥ "1cm
=

°

กn
dloglxh ษุ่ dx, ¥ ง×

, เออ #M % ง ×
เ

Innwiththelogyand logxformat, thecoefficient isgoingtobethe elasticity ( ×
, elasticityofy )

( price) ldemandl

pz = หุ°# = =

↳ if we wanttheuppertermtobe % change , then

100 pz =
100 }41,3
Xz

100Pa = ไติ๋mn → เออ pz = % siny giventhat ×2 increases by 1 unit
.

→ Squqres

capture increqsingldecreasing mqrginaletfectslslope oftherelationshipbetween X & Yis
notconstant

Decreasing returnsCOVID -19 exqmplf e-

e- Y =p อ + p , Xtpz ×
2
+ u

Y (# otcqses) Profitl 17) Y =potp , X +pz ×
2

+ yH =P เ +2}2 µ 1 9 Y
Y Y I µ =P เ +2pzt|ปn_

× µµ

"" " "" t.ee h i. ,
qa Unitcqt

K = ( P - MC) qrne Assume mc = 10

Demqnd :P = 100 -q
17 = ( เออ - q - เอา q
FOC 217 f

Piispositive

Tq
= 0=90-2q

lpzisnegqtive
same result
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where
price = housing price
nox = level of pollution
dist = distance from downtown
rooms = number of rooms
stratio = average student per teacher ratio
The estimation result is given by

Consider the e§ect of "room"

What wold be the % change in price when the number of room increases from 5 to 6?

In the US ormahy countries , students canapplyto
schoolsinthearea withouthavingtotakeanytest.
So

, the Iowerstratio , the bettertheschoo I.

loglprice)
logln 0 X ) รำ

P 2
P3
P 4
P5

•5-
ltl > 1.96 forall vqriablfs ↳ 911 < อ . 05

↳ Allvariables are signiticant ←ป

9 1091 """
__ =p } +2pyr00ms = -0.553+2 (อ . 06 2) t00ms
drooms

logiprice) 9+ how mqny rooms does 1 qdditional room hasg positivl impqct
on loglpric e) ? ?

0 = -0.553 + 2 (อ . 062) .roOMJf- ¥"หั๋ rimsormm
, ↳ round up to 5 r00ms or morfrooms
4.4

dloglpric e)
nnn

= -0.553 +210.062) r 00MJ
dr 00ms

100 tn
price

dprice
e-

= 100/-0.553 + 2 ( อ . 06 2) (5) ) = 100/0.06 7) = 6.)- Yo increqsfdrooms

whatabout Yos in price when # r00ms increqsesfrom 5 to + ?

% s pricl = 100 (-0.553+210.062) (6) ) = 19.1 Yo

totql t.sin price when # roomstfrom 5 tot is 6.tt 19.1 = 25.8 %



78 7. Multiple Regression Analysis : Further Issues

3 Models with Interaction Terms

Consider

price = '0 + '1sqrft+ '2bdrms+ '3sqrft" bdrms+ '4bthrms+ u

where
price = housing price
sqrft = house size (square feet)
bdrms = number of bedrooms
bthrms = number of bathrooms

→ ห ÷ dwhehthe impqctof one vqriqble dependsonthe
Vqlvelleve 1) ofanothervariqble

X 3
-

X เ Xz X
, Xz ×

4

housl
priceญั๋Smallhovsldprice

ฬู๊ =P< tpssqrft bedrooms

→ itpz>0 themanadditional bedr00M
woudsepricemoreforalqrgerhouse
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4 More on the Goodness-of-Fit and Selection of Regressors

! Adding more regressors ALWAYS improve Öt

Using adjusted R-squared to choose between non-nested models (one model is not a
subset of another).
Consider Model 1

\salary
=

830:63

(223:90)

+0:0163sales

(0:0089)

+19:63roe

(11:08)

n = 209; R2 = 0:029; 2R2 = 0:020

Consider Model 2

\log(salary)
=

4:36

(0:29)

+0:2751 log(sales)

(0:033)

+0:0179roe

(0:004)

n = 209; R2 = 0:282; 2R2 = 0:275

→ R
2 qlwqys increqse

→ BA we lose thedegree otfreedom ( d. f. = treedatqpoint usedtoestimqte
the parametery

-มา datqpoint issqcrificedeverytime weestimate qpqrqmeter .

น Using R2 would hot pvhish " having +ออ manyregressors
"

→ weuseadjusted _ R
2
or กิ้ whenwewantto punishaddingtoomanyregressors

N = 1- ง¥ = เ _SSNnrtSSTlyqdj.IR2
= | .SK/ln-k-1)__yzfwehqvemorek,d.f.=n-k-1b)S5l/(n-1) SSR/µ _µแ *

, adj . RZ b
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Multiple Regression Analysis with
Qualitative Information:

1 Outline

! Describing qualitative information

! Using a single dummy independent variable

! Using dummy variables for multiple categories

! Interactions involving dummy variables

! A binary dependent variable (Y variable): The linear probability model

2 Describing Qualitative Information

! "Female" and "Married" are qualitative variable.

! We arbitarily assign a dummy variable to decribe them.

famale =

"
1 if female
0 otherwise (or if male)

married =

"
1 if married
0 otherwise (of if single)


