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ILi1an Jgekuun

dukTHBHBIC (JaMMHU) IIEPEMEHHBIC
Tect Hoy
MojaeipoBaHuEe CE30HHOCTH C

IIOMOILBIO JaMMH IIEPEMEHHBIX



| DUKTUBHBbIE (JaAMMM) MePeMEHHbIE

OnpenencHue

J1J1s1 ucCciieqOBaHUA BIIMSAHUSA KAUECTBEHHBIX
NPU3HAKOB B MOJEIb MOKHO BBOJIUTH OMHAPHBIE
(1aMMHM) MEpPEMEHHBIE, KOTOPHIE, KaK IIPaBUJIO,
IMIPUHUMAKOT 3HAYEHUE |, €CIM JaHHbBIN Ka4€CTBEHHBIM
IPHU3HAK NPUCYTCTBYET B HAOIIOACHUH, U 3HaUcHUE 0

IIPU €70 OTCYTCTBHUM.
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[IpuMep UCII0JIb30BAHUS TaAMMHU

IepeMeHHOM

o o @ NpodeccmoHanbHbIE
© OObl4YHbIe

COST — ronoBsie usnepxku 74 cpennux ko B [llanxae B
cepenune 1980-x rogos, N — koim4ecTBO  OOy4YaBIIMXCS B
HUX YYECHHUKOB.
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[IpuMep UCII0JIb30BAHUS TaAMMHU

IepeMEeHHOU

3aTparsl B Ipo(heCCUOHANILHBIX IIKOJIaX OOJIbIIE, T.K.
11 OOy4YEHHUS TaM MCHOIb3YETCs CIICHUAIBLHOE
000pyI0BaHME.

Eciau olieHUBaTh pErpeCCUU OTACIBHO I
po(hE€CCUOHAIBHBIX U OOBIYHBIX IIKOJ, TO Pa3MEPhI
BBIOOPOK YMEHBIIATCS, YTO CHU3UT TOYHOCTH
OLICHUBAHMNS.



[IpuMep UCII0JIb30BAHUS TaAMMHU

IepeMeHHOM

[IpeamnonoxuM, 4To KO3 PUIIHECHTHI HAKJIOHA B
perpeccusx s npo(eCCUOHAILHBIX U OOBIYHBIX
IIIKOJIaX OJMHAKOBEI, a CBOOOIHBIC YJICHBI
pa3IN4aroTCsl.

@ NpodeccnoHanbHbIE
© OObIYHbIlEe




[IpuMep UCII0JIb30BAHUS TaAMMHU

IepeMeHHOM

Mzl IpCcaIiojgaracm, 41O IOCTOAHHBIC 3aTPAThI J1JIA
JABYX THIIOB IIKOJ PA3JIMYAIOTCA, d IIPCACIIbHBIC
3aTpPaTthbl Y HUX OANHAKOBBI.

OOBIYHBIE IITKOJIbI
COST=Ly+B; N+¢

IIpodeccrnoHaabHbBIC IIKOJIbI
COST=B,+B7 N+¢



[IpuMep UCII0JIb30BAHUS TaAMMHU

IepeMeHHOM

O003Ha4uM 0 Pa3HOCTb CBOOOJHBIX UJICHOB:

0 256—30

& [lpodpecCHOHANBHBI 2
2 O0blYHBIR




[IpuMep UCII0JIb30BAHUS TaAMMHU

IepeMeHHOM

Torga By = By + 0 U MBI MOJKEM IE€PEIUCATh
perpeccuro A5 NpoPeCcCUOHAIbHBIX IIKOJL.

OOBIYHBIE INKOJIBI

COST:B()"_BlN_l_S

IIpodeccruoHanbHbIC IKOILI
COST=By+06+ByN+e



[IpuMep UCII0JIb30BAHUS TaAMMHU

IepeMeHHOM

@ MpodeccnoHanbHble
= OObIYHbIE
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[IpuMep UCII0JIb30BAHUS TaAMMHU

IepeMEeHHOU

Beenem nammu- nepemennyro OCC, koropas paBHa (
111 OOBIYHBIX IIKOA U 1 Ay mpodeccuoHalbHBIX.
Dummy- nepeMeHHas Bcerja IpuHUMAaeT TOJIbKO JBa
3HaueHus1, 00brgqHO O 1 1.

OO011ee ypaBHEHHE

COST =3, + 00CC + 1 N + ¢

Oo0prunabie mkoasl, OCC =0

COST=0,+B{N+e

IIpodeccuonanbubie mkoasl, OCC = 1

COST =B+ 0+pB{ N+e
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[IpuMep UCII0JIb30BAHUS TaAMMHU

IepeMEeHHOU

B nocneaHen kojaoHKe c(hpOpMUPOBAHA JAMMHU -
nepeMeHHas. B nmpuBe1eHHOM Ta0IUIE YKa3aHbI
JTaHHbIE JULIb U1 5 1mIKoJ. B mocienqHen KOJOHKE
copMHUpOBaHA JaMMHU - IICPEMECHHAA.

School  Type COST N OCC
1 Occupational345,000 623 1
2 Occupational 537,000 653
3 Regular 170,000 400
2 Occupational 526.000 663
S Regular 100,000 563

O = O =
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[IpuMep UCII0JIb30BAHUS TaAMMHU

IepeMEeHHOU

B Tabnuie npuBeaeHbl pe3yibraThl olicHuBaHus perpeccun COST
Ha N u OCC.

Source | SS df MS Number of obs= 74
--------- e F( 2, 71)= 56.86

Model | 9.0582e+11 2 4.5291e+11 Prob>F = 0.0000
Residual | 5.6553e+11 71 7.9652¢+09

R-squared = 0.6156
----------- o Adj R-squared = 0.6048
Total | 1.4713e+12 73 2.0155¢+10 Root MSE = 89248
COST| Coef. Std. Err. t P>|t| [95% Conf. Interval]

_________ N S __.. AN s

N | 331.4493 39.75844
OCC| 133259.1 20827.59
_cons | -33612.55 23573.47

8.337 0.000  252.1732 410.7254

6.398 0.000  91730.06 174788.1
-1.426 0.158 -80616.71

13391.61
IR T T
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[IpuMep UCII0JIb30BAHUS TaAMMHU

IepeMeHHOM

Ha guarpamme nzo0pakeHbl HaOIOASHUS A1 74 MIKOJI U
IPOBEACHBI IUHUU PETrPECCUM JJI1 OJJMHAKOBBIX
KOA(P(DULIMEHTOB HAKJIOHA JABYX THUIIOB IIKOJ.
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AMMM IICPEMCHHDLIC IJISI MOACINPOBAHUA

Pa3HUIbI KOI(P(PUIIMEHTOB HAKJIOHA

Ocmabum TpeOoBanue 00 OJIMHAKOBBIX MPEACTbHBIX
n3aepKKax (kod(ppUIMEeHTaX HAKJIOHA) A1 OOBIYHBIX
1 pOo(ECCUOHATIBHBIX IIIKO.

Beenem nnepemennyro NOCC, npoussenenue N u
OCC.

Jlns 00bruHbIX 1IKO TIepemenHass OCC paBHa 0 u,
ciaenoBarenbHo, NOCC Takxke paBHa 0.

Jlnsa mpodeccronanbHbIX mKoa nepemenHas OCC
paBHa 1, cinemoBarenbHO, nepeMeHHass NOCC

paBHa N.
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A3HUIBI KOI(P(PUIIMEHTOB HAKJIOHA

rlaMMI/I NNCPECMCHHDBIC 1JIs1 MOACIUPOBAHUSA
&

COST = B, + 60CC + BN + ANOCC + ¢

OO11KE MIKOJIbI COST = B, + BN +¢
(OCC = NOCC =0)

IIpodeccrnoHanbHBIC IKOJIBI COST = (B,+9)+ (f; + A)N +¢
(OCC = 1; NOCC = N)
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AMMM IICPEMCHHDLIC IJISI MOACINPOBAHUA

PasHUIbI KOIPPUIMEHTOB HAKJIOHA

IIpenenbHbIE U3AEPKKU HA OTHOTO CTYACHTA
npodeCcCHOHANLHON MIKOJIBI OOMBIIIE HA A 110
CPaBHCHUIO C pacXogaMHy Ha OJHOTO CTyJACHTA
OOBIKHOBEHHOM IIKOJIbI, IIOCTOSIHHBIC U3ICPIKKI

pa3IN4arTCA Ha 0.



AMMM IICPEMCHHDLIC IJISI MOACINPOBAHUA

PasHUIbI KOIPPUIMEHTOB HAKJIOHA

JlnarpaMma WJUIIOCTPUPYET Pa3HUILY B KOAPPUIIMECHTAX
HaKJIOHA Tpa()MUECKH.

NMpodeccMoHanbHbI

CoST
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AMMM IICPEMCHHDLIC IJISI MOACINPOBAHUA

PasHUIbI KOIPPUIMEHTOB HAKJIOHA

Pesynbrarsl OLIECHUBAHUS MOJICIIH

. reg COST N OCC NOCC

Source | SS df MS Number of obs = 74
————————— +-——————— - F( 3, 70) = 49.64
Model | 1.000%e+12 3 3.3363e+11 Prob > F = 0.0000
Residual | 4.7045e+11 70 6.7207e+09 R-squared = 0.6803
————————— +---———— Adj R-squared = 0.6666
Total | 1.4713e+12 73 2.0155e+10 Root MSE = 81980
COST | Coef Std. Err t P>|t| [95% Conf. Interval]
_________ +____________________________________________________________________
N | 152.2982 60.01932 2.537 0.013 32.59349 272.003

ocCc | -3501.177 41085.46 -0.085 0.932 -85443.55 78441.19
NOCC | 284.4786 75.63211 3.761 0.000 133.6351 435.3221
cons | 51475.25 31314.84 1.644 0.105 -10980.24 113930.7
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A3HUIBI KOI(P(PUIIMEHTOB HAKJIOHA

rlaMMI/I NNCPECMCHHDBIC 1JIs1 MOACIUPOBAHUSA
&

COST = 57000 - 4000 OCC + 152N + 284NOCC

Ob6Lwme WKOAbI COST = 51000+ 152N
(OCC = NOCC =0)

MpodeccmoHanbHble wkoabl  COST = 51000 — 4000 +
(OCC =1, NOCC = N) 152N + 284N = 47000 + 436N
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AMMM IICPEMCHHDLIC IJISI MOACINPOBAHUA

PasHUIbI KOIPPUIMEHTOB HAKJIOHA

Ha pucynke npuBeieHbl Tpa)MKH OLIEHEHHBIX
perpeccui 1Jist 1po(heCCHOHAILHBIX U OOBIYHBIX IIIKOJL.
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AMMM IICPEMCHHDLIC IJISI MOACINPOBAHUA

PasHUIbI KOIPPUIMEHTOB HAKJIOHA

t — craructuka nnepemeHHor NOCC paBHa 3.76,
p-value < 0.05, 3ToT KOA(PDULIHMEHT 3HAYNM,
CIICAOBATEIIHFHO, MPEACIbHBIC PACXOIbI I CTYACHTOB
OOBIYHBIX U MPO(ECCUOHATIBHBIX IIIKOJ Pa3IAYarOTCS.

Koadpuument npu nepemennort OCC He3HaYUM,
CJIC0BATEIBLHO, IIOCTOSHHBIC PACXObI HE
pa3IUIaIOTCA.



IIpoBepka runmore3sl 0 COBMECTHOM

SHAYUMOCTH NCPCMCHHBIX

COST =, +00CC + 1N+ ANOCC + ¢
HO:SZ}\:O
Hi: 0#0umu A £ 0

. reg COST N OCC NOCC

Source | SS df MS Number of obs = 74
————————— S e itk e F( 3, 70) = 49.64

Model | 1.0009e+12 3 3.3363e+ll1 Prob > F = 0.0000
Residual | 4.7045e+11 70 6.7207e+09 R-squared = 0.6803
————————— - Adj R-squared = 0.6666

Total | 1.4713e+12 73 2.0155e+10 Root MSE = 81980
. reg COST N

Source | SS df MS Number of obs = 74
————————— e e L LT F( 1, 72) = 46.82

Model | 5.7974e+l11 1 5.7974e+l11 Prob > F = 0.0000
Residual | 8.9160e+11 72 1.2383e+10 R-squared = 0.3940
————————— - Adj R-squared = 0.3856

Total | 1.4713e+12 73 2.0155e+10 Root MSE = 1.1le+05
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IIpoBepka runmore3sl 0 COBMECTHOM

SHAYUMOCTH NCPCMCHHBIX

COST =By + & OCC + ;N + ANOCC + &

HO: 6 — }\. =(
Hi: 0#0umu A #0
_ 11
F(2,70) = (8.92x1011—4.70x1011)/2 — 314

4,70x1011/70
F(2,70)crit, 0.10p = 7-6

[TockonbKy 3HaueHHE F- cTaTUCTUKN OOMBIIIE
KPUTHYECKOTrO (IpH JIFOOOM pa3yMHOM YPOBHE
3HAYMMOCTH ), TO HYJIEBasl TMIIOTE3a OTBEPracTcsl.

CHGI[OB&TCJIBHO, CCTb pa3/Indus MCKAY HIKOJIaMH B
IIPCAC/IbHBIX WJIN IIOCTOAHHBIX N3CPIKKAX.
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O6venuHeHHan
perpeccus

Perpeccuun
nonew6opok
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Tect Yoy

Tect Hoy naer oTBET HA BOIPOC, MOKHO JIM CYUTATh YTO
IBE BEIOOPKY NPHUHALICKAT OJJHOM TeHEPaIbHOM

COBOKYIHOCTH, T.€. JIyUIlIl€ OLICHUBATh OJHY PETPECCHUIO,
WJIM K Pa3HbIM, TOTA JYYIlE OLICHUBATh JIBE OTJICIbHBIC

PETPECCHHM.
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Mogens s mepBoro Habopa HaOIIOICHU:
Y =By + B X1+... +B Xy + €

Mogaens gis BToporo Ha6opa HAOIIOICHU I
— ﬁ ﬁ X1+ +ﬁ Xk + 8”

2 2
HO :80 o . :Bk = Pk 8’ — O'g//
Hl:EI l:ﬁi :'&ﬁl



Mogenp s mepBoro Habopa HaOIIOICHUM:
Y =By + PiXi+...+B Xi + €'

Mojenb a1t BToporo Habopa HaOJKOICHUM:
Y = (By+80) + (B1+8)X1+... +(Br+8,) X + €”

. pl . pn I pn 2 _ 2
Ho.ﬁo — Or =+ ﬁk - k» O-gl —O-gll

— HO: 602 61:...: 6k:O
Hi:85+ 8% +..+8:>0
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OO01r1as MoJIelb:
Y = (By+8oD) + (B1+8,D)X1+... +(Bx +8: D)X, +¢”

D = 0 g1t HaOmroaeHUM U3 IIEPBOro HAbOpa,
D = 1 gt HaOMOOEHUM U3 BTOPOro Habopa
HO: 6(): 61:...: Sk =0

Hi: 85+ 85 +..+6%>0
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TecroBast crarucruka B tecte Yoy

. (RSSr—RSSyRr)/(k+1) _
~ (RSS{+RSS,)/(n—2(k+1))

(RSSp — [RSS; + RSS,])/(k + 1)
(RSS; + RSS,)/(n— 2(k + 1))

~F(k+1,n—2(k + 1)),

rae RSS — 310 cymma KBagpaTtoB OCTAaTKOB AJIsl BCCH BRIOOPKH
RSS, — 3710 cymMa kBaipaToB OCTaTKOB 1151 BBIOOPKH 1
RSS, — 310 cymma kBagpaToB OCTAaTKOB 151 BEIOOPKU 2

Eciu F > Fxputnueckoe (Ipy BLIOpaHHOM YPOBHE 3HAQYMMOCTH), TO
OCHOBHAs TUIIOTE3a OTBEPracTCs U HYKHO OLICHUBAThH JIBE
OTJZICJIbHBIE PETPECCHUH.
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Ilpumep npumeHeHus Tecta Hoy

BepHemcs k paccmarpuBaeMoMy nipumepy. CpaBHUM
RSS no Bcel BBIOOPKE M OTIEIBHO MO JBYM
IpynIiam MIKOJI.

o _ (RSSp — [RSS, + RSS;])/(k + 1)
(RSS; + RSS,)/(n — 2(k + 1))

(8.92 x 101! — [3.49 x 10 + 1.22 x 101])/2
(3.49 x 1011 + 1.22 x 1011) /70

F(2,70) =

=314
Tect Hoy SKBUBAJIEHTEH IIPOBEPKE TMITOTE3HI:
Hy: 6= 6,=...= 0, =0 (cnatig 24)
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Ilpumep npumeHeHus Tecta Hoy

F(2,70)crit, 0.109p = 7-6

[lonyyenHo€e 3HaYeHuE F- CTaTUCTUKHU HPEBHIIIACT
KPUTHYECKOE IIPU JTFOOOM pa3yMHOM YPOBHE
3HAYUMOCTH, CJIEJIOBATEIBHO, HYJIEBAs TMIIOTE3A
OTBEPracTcs, Ajs IpOPECCUOHAIBHBIX 1 OOBIYHBIX IIKOJI
MMEET MECTO pa3Has 3aBUCUMOCTh. Hy»KHO OIl¢HHBATH

OTACIIbHBIC PETPECCHUH.
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KareropuajbHble nepeMeHHbIEe

Eciaun kauecTBEHHAsA IEPEMEHHAs UMEET M Irpajaluu, TO B
MOJIEJIb HaJ0 BBECTH M — |1 (DUKTUBHBIX IIEPEMEHHBIX,
€CJIM B YPAaBHCHHUE PErPECCHM BKIIOYCHA KOHCTAaHTA (MHAYE
MBI MIOIAJIEM B JIOBYIIKY JaMmu (dummy trap)), Mexay
CTOJOIamMu MaTpulbl X B Mojieand Y = X3 + € Oyzaer
JIMHEWHAas 3aBUCUMOCTDb Y MBI HE CMOXKEM OJHO3HAYHO

OLICHUTH IapaMeTprl 3TON Mozaelu ¢ nomombo MHK.
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JlaMmMu mepeMeHHbIE 115

MOAC/IUPOBAHUA CC30HHOCTH

YacTo B pacnopsKEHUM UCCEI0BATEIISI HMEIOTCS
HeACIbHbIC, MECSYHbBIC MU KBapTaJIbHbIC JaHHBIC.

Ecmm HAHHBIC KBAPTAJIBbHBIC, TO

D, = 1, ecau HaOmoneHue OTHOCUTCA K | — my
KBapraiy u 0, eciayu He OTHOCHUTCH;

D, = 1, ecau HaOrOI€HME OTHOCUTCS K 2 — MY
KBapraiy u 0, eciayu He OTHOCUTCH;

D, = 1, ecau HaOrOIEHME OTHOCUTCS K 3 — My
KkBapTainy u 0, €ClId HE OTHOCUTCH.



JlaMmMu mepeMeHHbIE 115

MOAC/IUPOBAHUA CC30HHOCTH

PaccMoTpuM KBapTaibHbBIE JaHHBIC. B kauecTBe 0a3bl
BbIOCpEM 4-bIM KBapTal, TOTAA:

Monens: Y = B, + B;D; + B,D, + p;D; + B, X + &

OLIECHEHHOE YPABHEHUE PETPECCUU:

¥=Bo + B1D; + B2D, + B3D; + BaX



JlaMmMu mepeMeHHbIE 115

MOAC/IUPOBAHUA CC30HHOCTH

OlLieHEHHOE YpaBHEHHE PErPECCU:
¥=Bo + B1D; + B2D, + B3D; + X

IlokBapTajibHbIE 3aBUCUMOCTH:

Y= §o + §1D1 + §4X - s 1-To KkBaprana,
Y= §o + §2D2 + §4X - JUIS 2-TO KBapTana,
Y= §0 + §3D3 +B,X - st 3-ro KBapraa,
=8y + BsX - mms 4-ro kBapraia (6a30B0ro)
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