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Ilnan Jgexuun

1) BrisBieHue BbIOpocoB (outliers)

2) BpisiBjieHHe BaMATEIbHBIX HAaOM0aeHud (influential
observations)

3) OuneHka MOAeJU NPU HAJTUYUAUA HETHINMHMYHBIX HAOII0AEHM I



IIpuMep HeTUNHMYHBLIX HAOJMI0AeHUIT — BHIOpPOCOB (outliers)
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BbiOpochI
Y=XB+e e=Y—-Y

BepTrukanbHbIe BBIOPOCHI — €CIIH OOJIBIINE

OTKJIOHCHMH: OT JIMHHUHU PCTPCCCHUU BAOJIb OCH
OY.

Bad leverage point i — eciin 00JbIINE
OTKJIOHEHHS OT TOYKH (X1, ..., Xi)

H=XX'X)"'X'" — hat matrix

n
Y=HY, ?l =zhinj,
j=1

h;; — leverage (nmnedo) i=1,...,n



Jlucnepcun oCTaTrkoB perpeccuu
Y=XB+¢ e=Y —Y =Y —HY=( - HY,
Y=XBA=X(X'X)"1X'Y = HY,

H=XX'X)"1X" — hat matrix,] — eguHAYHAad MaTpHULA

n
Y:HY, ?l :Zhijyj',
j=1

h; — leverage, i=1,...,n

var[e] = [I — H] var[ ], var[ €] = ¢Z|

var(e;) = (1 — h;;)02, T. e. IUCIIEPCUH OCTATKOB
perpeccuu He OMHAKOBBI.



BoisiBiieHHE BCPTHKAJIbHBIX BblﬁpOCOB

BeptukanbsHbie BbIOpOCH (vertical outliers) BBISABISIOT C
ITOMOIIBIO CThIOJICHTU3MPOBAHHBIX OCTAaTKOB (Studentized

residues), BBIYMCIISIEMBIX IO (DOpPMYJIE:

. €i

el' —
S(-iyy 1 — i

BepTukaibHbBIMU BEIOPOCAMU CUNTAXOTCS HAOIOACHUS, IJIs
KOTOPBIX |ej| > 2 (3T0 MpaBWIIO YacTO HA3BIBAIOT «IIPABUIIOM

OosbIoro maiabia», Rule of thumb).



IIpuMep BbIAABJICHUS BEPTUKAJIbHBIX BLIOPOCOB

CTI)IOI[eHTI/I3I/IpOBaHHI>Ie OCTaTKAu

@Cad. Eldorado

@7 @ Cad. Sevile

N @ @iy, nChSarpp oro
%)
0 @®\Volvo 260
© e Ei
.-6 @Buick Opel OF @i fitzsirark v MBNO@ZR Peugeot 604
8 — - .B.u ck R'V'e\mlaodge Colt @®Plym. Ho N di F ox @VW Dasher
—
8 @®Chev. Chevette @OIds Toronado @®VW Sciroc co
S @Ford Must:n(gllds % ®Datsun 810
& © - mgc:hevw@amr@.@g@gﬁysta Mii@koitasd iikenda Accord
3 ®A ¥ @®Chev. Mon&MerC M@% ut! S o%m.ﬁ%ﬂp?@.t&rm%e.
n &%/P%gg&r‘{fqt%bev L2 ®01ds Cutlas @ont. Cataligdatsun 510

.Old Delta 88 @®Subaru
- | @V cre. ena s I @@ Ui i Bneamsiing L
' @B uick Skylark OR @EGgVBiaTRerUAa
OG54 bo P eEs iR
_ Plym. A
o @AMC Pacer ®PFlym. Amrow
x x x
— 20 40 60

number



Pe3yabTarbl OLIEHKH 110 BCeM HA0IIIeHUAM U 0e3 BLIOPOCOB

reg price mpg weight Tength foreign
Source SS df MS Number of obs = 74
FC 4, 69) = 21.01
Model 348708940 4 87177235 Prob > F = 0.0000
Residual 286356456 69 4150093.57 R-squared = 0.5491
Adj R-squared = 0.5230
Total 635065396 73 8699525.97 Root MSE = 2037.2
price Coef. std. Err. t P>|t] [95% Cconf. Interval]
mpg -13.40719 72.10761 -0.19 0.853 -157.2579 130.4436
weight 5.716181 1.016095 5.63 0.000 3.689127 7.743235
Tength -92.48018 33.5912 -2.75 0.008 -159.4928 -25.46758
foreign 3550.194 655.4564 5.42 0.000 2242.594 4857.793
_cons 5515.58 5241.941 1.05 0.296 -4941.807 15972.97
. reg price mpg weight Tlength foreign if abs(residst) < 2

Source SS df MS Number of obs = 70

FC 4, 65) = 20.90

Model 229069621 4 57267405.2 Prob > F = 0.0000

Residual 178137969 65 2740584.14 R-squared = 0.5625

Adj R-squared = 0.5356

Total 407207590 69 5901559.27 Root MSE = 1655.5

price Coef. std. Err. t P>|t]| [95% conf. Interval]

mpg -33.53987 61.63118 -0.54 0.588 -156.6258 89.54609

weight 3.976065 .9860319 4.03 0.000 2.006823 5.945306

Tength -49.88628 32.82274 -1.52 0.133 -115.4378 15.66525

foreign 3403.566 537.8999 6.33 0.000 2329.306 4477 .826

_cons 3011.892 4811.133 0.63 0.533 -6596.604 12620.39



BaugreanHbie HAOIOACHUSA

DF BETA

BnustensHoe HaOaroaeHue (influential observation) — sto
HaOJIIO[ICHKE, YIaJICHUE KOTOPOI0 CHUJILHO BIIMSET HA OLICHKH
napaMeTpOB.

JI1 HaxXOoXKIEHUS BIUSATEIbHBIX HAOIIOACHUH ISl IEPEMEHHOMN
X; Berancisror nokasarenu DF BETA (DF or ciosa difference):

Dij = B; - Bjc-iy -

Ecnu |Dl-j| > 2/+/n (Ha nmpakTHKe 4acto > 1), 10 310

BJIUSTEIbHOE HAOMIOACHUE SIS J-T0 (pakTopa («IIpaBUIO
OOJIBIIIOTO ITAIbIIAY).

Ho ¢akTopos k mTyk!



IIpaBuJ10 AJIS1 BBISIBJICHUS BJAMATEIbHbIX HAOJIOAEHUH

Rule of thumb

n..
DFITS; = e] |—2—, 1
1~ hi DFITS; > 2 |—,
Jn
1s(
D; = ——2 DFITS? 4
k s2 y
Cook’sDistance D; > n
n—1
W; = DFITS; |— W, > 3k
\ ii

Welsch'sDistanc e
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IIpumMep BbISIBJICHUS BJAMATEIbHBIX HAOIIOACHUH C OMOLIbIO
aucTanuuu Kyka
. predict cooksd, cooksd

. Tist make if Cooksd > 4/74

make

2. | AMC Pacer

12. | Ccad. Eldorado
13. | cad. Seville
28. | Linc. versailles

42. | Plym. Arrow

43. | Plym. chap




Pe3yabTarhl OLIEHKH 110 BCeM HAOJIIAEHUAM U 0e3
BJINATEIALHBIX HAOJIIONCHUN

. reg price mpg weight Tlength foreign

Source SS df MS Number of obs = 74
FC 4, 69) = 21.01
Model 348708940 4 87177235 Prob > F = 0.0000
Residual 286356456 69 4150093.57 R-squared = 0.5491
Adj R-squared = 0.5230
Total 635065396 73 8699525.97 Root MSE = 2037.2
price Coef. std. Err. t P>t [95% conf. Interval]
mpg -13.40719 72.10761 -0.19 0.853 -157.2579 130.4436
weight 5.716181 1.016095 5.63 0.000 3.689127 7.743235
Tlength -92.48018 33.5912 -2.75 0.008 -159.4928 -25.46758
foreign 3550.194 655.4564 5.42 0.000 2242 .594 4857.793
_cons 5515.58 5241.941 1.05 0.296 -4941.807 15972.97
. reg price mpg weight Tlength foreign if cooksd < 4/74

Source SS df MS Number of obs = 68
FC 4, 63) = 23.62

Model 242230722 4 60557680.6 Prob > F = 0.0000
Residual 161542206 63 2564161.99 R-squared = 0.5999
Adj R-squared = 0.5745

Total 403772928 67 6026461.61 Root MSE = 1601.3
price Coef. Std. Err. t P>|t]| [95% Conf. Intervall]
mpg -35.5219 62.06735 -0.57 0.569 -159.5536 88.50981
weight 4.953208 1.118628 4.43 0.000 2.717809 7.188606
Tength -78.29578 36.2578 -2.16 0.035 -150.7512 -5.840351
foreign 3583.937 532.0723 6.74 0.000 2520.675 4647.199
_cons 5405.938 4834.563 1.12 0.268 -4255.166 15067.04




OueHKa mogenu nNpu HarMM4YMN HETUNMNYHBLIX HAONAEHUN

« OueHkKa no BblIOOpKe 6e3 BLIOPOCOB (He OYEeHb

XOpOLLO)

« [JamMmMu nepeMeHHble AnAa HabnaeHUn-

BbIOpocoOB

« PobacTHble OLUeHKM napamMeTpoB

* Kputepun }.i', g(e;), rae g(x) meaneHHee pacreT
npu 6onbWUX X, YeM x%, Hanpumep,
|x| (MeanaHHaa perpeccus).

Variable regols regmed mreg rreg mmreg/0
mpg | -13.407192 6.2978704 -23.500289 -23.873543 -122.79988%**
weight | 5.7161809***  3,.6727916***  4.5636207***  3.2814101*** -3.0145735
Tength | -92.480183**  -35.375678 -61.1696 -27.096799 93.802086*
foreign | 3550.1937***  3222.1316%**  3529.0743***  3346.3483*** 692.4751*
_cons | 5515.5801 -92.609125 3116.0435 480.00227 -1456.2602

legend: * p<0.05; ** p<0.01; *** p<0.001
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