REGRESSION ANALYSIS

OLS. MULTIPLE REGRESSION ANALYSIS:
HOMOGENEITY TESTING. DUMMY (BINARY)
VARIABLES

MOAENb MHOXXECTBEHHOMU JIMHEVUHOM
PEFrPECCUUUN: TECTUPOBAHME OOHOPOOHOCTAM.
OPUKTUBHDLIE MNEPEMEHHBLIE




TEST CHOW: TEST FOR STRUCTURAL STABILITY

The Chow test Is a statistical test of whether the coefficients
In two linear regressions on different data sets are equal

Hcnonb3yercs 11 TeCTUPOBAHUA:
- omHopoxHocTH BeIOOpKH / homogeneity of the sample
- cTpykrypHoro casura / structural break

- HaJIW4usg B BIOOpKE TOYKM pa3pwiBa / presence of a point
of discontinuity

-  JJIA OOCHKHW HAJINYU pawmqnﬁ BO BJIMSAHHNHU DK30I'CHHBIX
nepeMeHHBIX I moaBeIOOpok / to determine whether the
Independent variables have different impacts on different
subsamples




HOMOGENEITY & STRUCTURAL STABILITY
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HOMOGENEITY & STRUCTURAL STABILITY
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TEST CHOW
H, :RSS, = RSS, + RSS, <> RSS, — (RSS, + RSS,) =0
H, :RSS, > RSS, + RSS,

RSS, —(RSS, + RSS,) )/((m+1)
F= 0 _
(RSS, + RSS, )/(n—2(m+1))  “mamam

RSS, +RSS, :(n,—m-1)+(n, —-m—1)=
=(n,+n,)-2m—-2=n-2(m+1)
RSS, —(RSS, +RSS,):(n—-m-1)—(n—2(m+1))=m+1




DUMMY VARIABLES

Dummy variables are discrete variables taking a value of
‘O’ or ‘1’. They are often called ‘on’ ‘off” variables, being

‘on’ when they are 1. o
o Y 1if ...

D =<

0, In another case

Dummy variables can be used either as explanatory
variables or as the dependent variable.

When they act as the dependent variable there are specific
problems with how the regression Is interpreted, however
when they act as explanatory variables they can be
Interpreted in the same way as other variables.




DUMMY VARIABLES

Types of Explanatory Dummy Variable:

Qualitative dummy variables: 1.e. age, Ssex,
education, health etc.;

Dummy Variable for Single Outlier;

Seasonal dummy variables: depends on the nature
of the data, so quarterly data requires three dummy
variables etc.;

Dummy variables that represent a change in policy

for example:

Intercept dummy variables, that pick up a change in the
Intercept of the regression,;

Slope dummy variables, that pick up a change in the slope
of the regression.




DUMMY VARIABLES

Takum  00pa3oM, ((PUKTUBHBIE NEPEMEHHBIE  MOXKHO
KJIacCU(PULIMPOBaTh B 3aBUCHUMOCTH OT IIeJIel, C KOTOPbIMHU
OHH MCIIOJIB3YIOTCS B PErPECCUOHHON MOJEIIH.

Takas xnaccudukanus HAXOAUT CBOE OTpPaXEHHUE U B
TEPMHUHOJIOTUYECKUX 0003HaYEHUIX (DMKTHBHBIX
IIEPEMEHHBIX, 3aJlaHHBIX MPU HSTOM OJHOM W TOHU XKE
MaTeMaTu4ecKon (hopMyIou:
- KA4CCTBEHHBIC IEPEMEHHEBIC (T.€. HE KOJIMYECTBECHHEBIC)
(PMKTUBHBIC TIEPEMECHHBIE

- aJJIUTUBHOTO BBIOpOCA

- CE30HHOCTH

- HW3MCHCHMS JUHUHU YPOBHS Y HAKJIOHA TPEHIA
(DMKTHUBHBIC IIEPEMEHHBIC B3aMOACUCTBHUS
OMHapHBIC IEPEMEHHBIC
TUXOTOMHUYECKHE IEPEMEHHEBIE




QUALITATIVE DUMMY VARIABLES

KauyecTBeHHBbIe (DUKTHUBHbIE IEepPeMEHHbIe OTBCYAIOT 3a
HaJINYME Y OOBEKTA HEKOTOPOTO KAa4Y€CTBA WM ITPU3HAKA.

Hanpumep, 3aBUCHUMOCTh (haKTOpa €KEMECSIYHOM OILIATHI
Tpyaa Y OT:

KOJlUUeCmBEeHHbIX (haKmopoes

KOJINYECTBA OTPaO0OTAHHBIX 3a Mecsl gHer X1
KOJIMUECTBA JIET cTaka X2

KOJIMYECTRBA JIET, IOTPAYSCHHBIX Ha oOpa3zoBaHue X3

KauecmeeHHbIX PaKkmopos

HaJIMYUA BBICIIETO 0Opa3oBaHus X4

nosia X9

YJICHCTBA B MPO(COI3HBIX OpraHu3anusax X6




QUALITATIVE DUMMY VARIABLES

KayecTBeHHble (GDMKTHBHBIE NMEepPeMEeHHbIE MOI'YT OBbITh
MCII0JIb30BaHbl KaK B CJy4ae MPOCTPAHCTBEHHBIX JTAHHBIX,
TaK W B CIy4a€ BPEMEHHBLIX JAHHBIX; KaK B ClIy4yae
MUKDPOOIKOHOMETPUYECKUX MOMAECIIEU, TaK M B ClIyyae
MaKpPOSIKOHOMETPHUUYECKUX MOEIIEH.

Hampumep, 3aBUCHUMOCTB 3KCIIOpTa Y CTPAHBI OT:
KONIUYecmeeHHbIX (haKkmopos

BBIT X1

OoOMEHHBIN Kypce X2

[T X3

KauecmeeHHbIX (haKxmopos

HaJIM4ue OOIIEH PaHULIbl CO CTPAHOM-IAPTHEPOM X4
HaJIMYME BBIXO/a K MOPCKUM TOPTOBBIM MyTAM XD
BXOJKJICHUE B TOPTOBBIN COIO3 X6




QUALITATIVE DUMMY VARIABLES

KavecTBeHHble (PUKTHBHbIE NepeMeHHble MOT'YyT OBITh
BBCJICHbI KakKk B aJAUTHBHOM ¢dopMe, Tak U B
MYJbTHILIMKATHBHON (opMe, a TaKkKe OJHOBPEMCHHO B
o0enx (opMax, B 3aBUCUMOCTH OT TOTO, HA YTO BIIMSICT
KaueCTBCHHBIN IPHU3HAK B MOJCIN — Ha KOA(POUIMEHT
ypoBHA, T.€. Kod(dumueHnt cBodbomuoro uieHa (level,
Intercept), i ko3 GUIMEHTH yIvia HakaoHa (Slope).

Yt :180+181°Xt+162'Dt+ﬂ3'(Dt'xt)+g’t:ﬁ
t=k: Yt:(ﬂo+ﬂ2)+(ﬂ1+ﬂ3)'xt+g
tzk: Y. =0+0-X +¢&

1, nput=Kk
D =+

0, nput =Kk




QUALITATIVE DUMMY VARIABLES

@duKTHBHBIE IePpeMEeHHbIe 11 MOACIUPOBAHHUS
aIUTHBHBEIX BEIOpocoB (Single outlier), ce3onnoctn
(seasonal), wu3MeHEHMS ypOBHSA IIMHUHM TPCH]A
(Intercept) mm yrima HaknoHa Tpeaaa (u3moma) (Slope)
MCITOJIB3YIOTCH, KaKk  IIpaBHIIO, B clrydae
MOJICITMPOBAaHMS HA OCHOBE BPEMEHHBIX JaHHBIX.

Heo0xoauMocTh BBeACHUS (DUMKTUBHBIX IEPEMEHHBIX
TaKOTO poaa BbIJIBUTACTCS Ha OCHOBE
IIPEABAPUTEIILHOTO aHaJIM3a MUCXOTHBIX
CTaTUCTUYECKUX HAaHHBIX, HO ITIaBHBIM 0O0pa3oM Ha
OCHOGE AHAU3A CIYYAUHBIX OMKIOHEHUU MOOCIU.




DUMMY VARIABLES: SINGLE OUTLIER
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DUMMY VARIABLES: INTERCEPT AND SLOPE
OF TREND, SEASONAL

[Ipy yyere B MoOmenM H3MEHECHMS JIMHUM YPOBHS TpEHIA B
JAHHBIX, BO3MOXHO BBECTH B MOJACIb IepemMeHHyro Tl B
aIJINTUBHOM (popMe.

[Ipu yuere B MOAEIIM U3710Ma TPEHA, BOSMOXHO JIMOO BBECTH B
MOJICIIN MEPEeMEHHYI0 || B MyJIBTUIUIMKAaTUBHOW (hOpME, JIMOO
NEepeMEeHHY10 1S B alIMTUBHON (hOpME.

MopenupoBaHue CE30HHOCTA C MOMOIIBI) COOTBETCTBYIOLIUX
nepemMeHHbIx Q kBapTanbHOM WM M MOMECSYHOM CE30HHOCTH
BO3MOXHO KaK B QJIMTUBHOM, TaK U B MYJIBTUILUIMKATUBHOM

dopme.

1, nput >k t, nput >k (1, npu Q =i
Tl =+ TS =+ Q. =+
0, nput <k 0, nput <k 0, npu Q #1




“DUMMY VARIABLE TRAP”

KayeCcTBeHHBIM NPHU3HAK MOXET HUMETh He MeHee O08yX
aJIBTEPHATUBHBIX 3HAYCHUM.

Dummy Variable Trap wmm JloBymka (HKTHBHBIX
IEPEMEHHBIX - CUTYyallMs, KOIJIa B MOJIEIb IS ONHCAHUS
Ka4€CTBEHHOTO ITPU3HAKA BBOJAUTCS KOJIMYECTBO (DMKTHBHBIX
MEPEMEHHBIX, ~ PABHOE  KONMYECTBY — AJIBTEPHATHBHBIX
3HaYeHWW. B TakoMm cliydae cyMma TakuX (QUKTHBHBIX
MepeMeHHBIX gaeT uncio 1 (emuHMLy), (aKTHUECKH
KOHCTAHTY, KOTOPOH B MOJCNM YyXE COOTBETCTBYET
KOA(PUIIMEHT CBOOOJHOrO 4ji€Ha. IJTO IPUBOAUT K
HAPYICHUIO TpeOyeMbIX CBOMCTB MOJYy4YaeMbIX OLIEHOK
KOA(Q(PULIIEHTOB.




DUMMY VARIABLES AND TEST CHOW

Although the Chow test is usually used to test for a
structural break, an alternative test involving the dummy
variables can also be used.

Use the F-test for nested models from lecture 5 ().

It involves running two regressions, one with the dummy
variables (unrestricted or full model) and collecting the
RSS.

The other regression excludes the dummy variables
(restricted model) and collect this RSS.

Use the F-test formula to produce the F-statistic and
compare with the critical values, the null hypothesis being
that the regression is structurally stable.




EXAMPLE: DUMMY

Y=Salary, euro

X1=Work hours,

X2=sex, woman

per week per week or man

1 60,5 27 1 man
2 62,5 32 0) woman
3 64,5 34 0 woman
4 57,5 26 1 man
5 56,5 24 1 man
6 68,0 32 1 man
7 62,5 32 0) woman
8 67,0 34 1 man
9 60,0 32 0 woman
10 58,0 28 1 man




EXAMPLE: DUMMY
Y =21,805 +1,248- X, +3868-X,+&  R?=0,853
(S) (6,495) (0,198)  (1,359)
(t) (3357) (6,301) (2,847)
(P) (0,012) (0,000)  (0,025)

Y =34,026 +0919-X, +¢  R?*=0,684
(S) (6,697) (0,221)
(t) (5,081) (4,158)
(P) (0,001) (0,003)




EXAMPLE: DUMMY
Y =21,805 +1,248- X, +3868-X,+&  R?=0,853
(S) (6,495) (0,198)  (1,359)
(t) (3357) (6,301) (2,847)
(P) (0,012) (0,000)  (0,025)

Y =34,026 +0919-X, +¢  R?*=0,684
(S) (6,697) (0,221)
(t) (5,081) (4,158)
(P) (0,001) (0,003)




EXAMPLE: DUMMY
— 0,853 RZ _ 0,684

2
FQ REDUCED

FULL

H,:R?=R?>,R2—R2=0 or H,:f, =0

H,:R?>R? R?—R?>0

~ (R-RIk _
F—(l_Ri)/(n—m_]_) Ofknm—1(k m |)

_ (0853-0684)/1 _
(1-0,853)/(10-2-1)

=8,048 ~ F

o k;n—-m-1

—F

0,05;1;7

— 5,591 or P = 0’0252




EXAMPLE: DUMMY
Y =21805 +1,248- X, +3868-X,+&¢  R*=0,853
(S) (6,495) (0198)  (1,359)
(t) (3357) (6301)  (2,847)
(P) (0,012) (0,000)  (0,025)

Y =16,333 +1,417- X, +9,541- X, -0175-(X,X,)+& R?*=0,854
(S) (34,594) (1,064) (35155) (1,086)
t) (0,472) (1,331) (0,271) (-0,161)
(P) (0,654) (0,231) (0,795) (0,877)




EXAMPLE: DUMMY
— 0,854 RZ _ 0’853

2
FQ REDUCED

FULL

H,:R?=R?>,R2—R2=0 or H,:f, =0

H,:R?>R? R?—R?>0

~ (R-RIk _
F—(l_Ri)/(n—m_]_) Ofknm—1(k m |)

_ (0,854-0853)/1
(1-0,854)/(10-2-1)

~0,048~ F

ak;n—-m-1

—F

0,05;1;7




EXAMPLE: TEST CHOW

Y=Salary, euro

X1=Work hours,

X2=sex, woman

per week per week or man

1 62,5 32 0) woman
2 64,5 34 0) woman
3 62,5 32 0 woman
4 60,0 32 0 woman
5 58,0 28 1 man
6 57,5 26 1 man
7 56,5 24 1 man
8 68,0 32 1 man
9 67,0 34 1 man
10 60,5 27 1 man




EXAMPLE : TEST CHOW
Y =34,026 +0,919- X, +¢ R* =0,684

(P) (0,001) (0,003) RSS, = 44,1665

Only WOMAN n =4

1

Y =16,333 +1417-X, +¢  R?=0,591

(P) (0,608) (0,231) RSS, = 4,1667

Only MAN n =6

1

Y =25874 +1241- X, +¢ R*=0,872

(P) (0,019) (0,007) RSS, =16,2133




TEST CHOW
H, :RSS, = RSS, + RSS, <> RSS, — (RSS, + RSS,) =0
H, :RSS, > RSS, + RSS,

- _ (RSS; —(RSS, +RSS,))/(m+1) _
(RSS, + RSS, )/(n—2(m+1))  “mamam

- _ (441665 (41667 +16,2133))/(1+1) _
(4,1667 +16,2133)/(10 — 2(1+1))

=3501~ F ~F ., .=51430r P =0,098

;m+1;n—2(m+1) 0,05;2;6




