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OLS Regression Results

Dep. Variable: target R-squared (uncentered): 0.960
Model: OLS Adj. R-squared (uncentered): 0.959
Method: Least Squares F-statistic: 723.4
Date: Wed, 31 Mar 2021 Prob (F-statistic): 4.08e-264
Time: 10:33:47 Log-Likelihood: -1214.1
No. Observations: 404  AIC: 2454,
Df Residuals: 391 BIC: 2506.
Df Model: 13
Covariance Type: nonrobust

coef std err t P>|t]| [0.025 0.975]
CRIM -0.1016 0.035 -2.911 0.004 -0.170 -0.033
ZN 0.0543 0.016 3.411 0.001 0.023 0.086
INDUS -0.0306 0.071 -0.429 0.668 -0.171 0.109
CHAS 3.5489 1.057 3.357 0.001 1.470 5.628
NOX -3.6282 3.599 -1.008 0.314 -10.704 3.447

(Olst 4= A=k

Notes:

[1] R?2 is computed without centering (uncentered) since the model does not
contain a constant.

[2] Standard Errors assume that the covariance matrix of the errors is
correctly specified.

[3] The condition number is large, 8.24e+03. This might indicate that there are
strong multicollinearity or other numerical problems.

(¥ 1) OLS Regression Results
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Standardized residuals
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5.2 () Gauss-Markov theoremo]l k=, Rl A2 (linearity) S =5}, 22 (e)2] 71thgk
3} BAbo] Zkz} 03 o%0] ™, var(e) = 6% = var(y) ©|th. (+3)

5.3 () A3 oA ordinary least squaresol| w2} m2}u] € [3 £ %75} best linear unbiased
estimator”} ©tt. (+3)

54 () AFIARLNAN tF3AE 24 BAS QoA 228 5 AHY WsE AlAsA Y
shrinkage model (Lasso/Ridge/Elastic net) AR YF S F1EFHE 4 At (+3)

5.5 () Variance inflation factor(VIF)< 53 ¥4 2H g /g2 Wrgdste A 2=, T458 49 4
A vlastR] G A #F ol B A o] EeHsith= (+3)

5.6 () AFFARLL] SEAM FAI= IR (condition index)& 7|E o2 W

5.7 () ot 282 AP 2P (model diagnostics) Al Cook's distanceE 7+A| &5}
o], ol= &4 #EX|7F I AAIS 4ol drbehE I = 724 T, @2 k7to] A
I gt 09 A2 EE HEA] ks o] a3k o}, (+3)
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Diagnostic Plots
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(3¢ 3) Diagnostic Plots: Cook's Distance
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6.1 () AFIARLYZSST = SSE + SSR= =51, outliers?} T4 41%1 749 SST < SSE + SSRY
& 9k,
% Total Sum of Squares (SST), Sum of Squares of Error (SSE), Sum of Squares Regression (SSR) (+4)
6.2 () AFEAY ={*(X) + e where € ~ N(0, 0°)°llAH e+ 5H-5LEE(independent identically
distributed; iid) 2712 TrE3aliof st=tl, to] & E2 o] A|7tAS7}F HHAS 7= BAbsl#] ek=

c}. (+4)
6.3 () Bias-Variance decomposition= &3l A& =23 Bias®} Variances 242} of| & x4} HA}
£ 7He)711 glor, o] Biase AA| gk tiv] Wt 374 gk 7+e] Afol 7} Aupt X & & At
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S = 23 Y~ (B + X)) = o
5»;151 - Z (/60 +61Xi)]XZ' =0 Eq. 2

ﬁo - ﬁl)_( Eq. 3

3 Y-n0-n

liﬁ Eq. 4

8. A3} AP =2l Ridge, Lasso, Elastic net regression 5 2% 3|42 (interpretation)
o] £2 mdy} duts} A5 (penalizing performance)©] 2 29 sl Asta, 1 o5
penalty termZ 7|E 22 AR 2. (+5)




9. ol o] 4412 A 33k Regularization)2] 712 A3}
A termo] Z+z B9l oJu|st=7}2 AQ] olu]= &
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n P
L(®)=min Y u; — 3:)* + >4
i=1 Jj=1

10. o}l = Ridge regressioncl] thgt A& HojEt}. ojuj 1) A9+ to] #AIE A3, $59 f,
B, 9ol a™A 2) W7k o] EHFH= oJn| & 7S] TP L. (+10)

n

p
fT99° = argming (Z(y —2;8)* + /\Z;ﬁf ) 5
]:

1=1 MSE(1, () =c3

ISE((1, J2) =ca
| | | MSE(B1, 62) =1
n

Least squares estimator
(A=0)

3ridse — argming Y (y; — x;0)2

— ridge
1=
B A
= 11

S=Ct ol 3717t 2oty
(shrinkage)

(Objective function) > 5

P
subject to Zﬁf <t
71 Ao}

(Constraints)

Ridge 3] 7 9] 54 A] 9l #oFA] Ridge solution path

[B718 ] o] Al A= Al F 3H ARIS vig o & E7]5F Z AUt ARRloflA] 25| £7H(5.1~5.5, 4.3, 4.4 5)2 o]l
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