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Studying the Bayesian Generalized Lasso via Simulation
Prof. Dr Ahmed Naim Flaih
Researcher Freed Jkheen Kareem
Al-Qadisiyah University / College of Administration and Economics
Abstract:
In this paper, one of the topics of Bayes' theory was dealt with in estimating the
parameters of the multiple linear regression model, as the estimation process in
statistical theory is one of the most important and common topics in various
scientific fields. This paper dealt with the so-called Safe Bayesian method in
estimating the parameters of the multiple linear regression model, as this method
is considered a method for solving problems that accompany the misdiagnosis of
regression relationships between variables. The misdiagnosis of the regression
model for the assumed data leads to inconsistent estimates of the parameters of

the regression model under study, which means that these estimates are unhelpful,
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and therefore the explanatory variables included in the model do not correctly

explain the changes in the average of the response variable. The Bayes method
was employed in estimating the parameters of the multiple regression model
proposed by the researchers Mallick and Yi in 2014 by using the lasso penalty
method and assuming that the a priori distribution of the regression parameter is
a Laplace distribution that can be represented by mixing the two distributions of
Gamma (2,)) and the Uniform distribution. In this paper, the researcher employed
the Bayesian Safe theory on the method that proposed by Mallick and Yi, and an
experimental examination was conducted for the behavior of the Lasso penalty
method according to the Bayesian Safe theory through several simulation
experiments, clearly the proposed method outperformed the other exits methods.
This means that there is an important role for the learning parameter in the Bayes
method in increasing the probability of obtaining the correct distribution through
the role of the learning parameter in studying the behavior of the likelihood
distribution.

Keywords: generalized lasso Method, Bayesian Method, Variable selection,

Simulation.
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ad Clual K-fold _lias alasinl o5 @lly ) d8lal ke JS1 g jlmall Uadll dliey Jary (521

. :*:\SY\ selaay! g (o (Jaﬂ\

K
1
CV(a) = EZ errory (a )
k=1
s Ay selaay) (385 o errork(a )u‘ SRS

error(a) = Z (y; — A(k) (a ))?
iekth

™

SISTE

3 Ols &k 38y ¢ s dediinall paiill 45 Hha a5 7y ardiall 350800 Al oa ?j(k)
ko gadll (s Slaaliall peady pasill 33k (e b e 5l Lasso
JS g zll) 4 jlia g da yitall jafil) 48 )k (peddiiee 5V BlSLaall Dy e Jiladi g il ool
plaill dalea adl ddlite o i3 BlasSO s A4yl s Classo 4l Lasso 48k (e

.
‘_AJ\}“ BSlall L)&:\&‘RAYJML“_ILI:\Q e}.a;c"_\aj'é)ﬁ.d\ ('JlMS‘ ?5\3(1) Jsas
Samples Methods B1 B2 B3 Bs Bs Be B Bs
n=50 CLasso 0.74159 | 0.73081 | 0.74952 | 0.73756 | 0.72999 | 0.72387 | 0.70838 | 0.72493

NBL(a=0.5) 0.82359 | 0.81134 | 0.83343 | 0.81934 | 0.81095 | 0.80390 | 0.78754 | 0.80535

NBL(a=0.7) 0.86457 | 0.85217 | 0.87420 | 0.86023 | 0.85137 | 0.84394 | 0.82723 | 0.84595

NBL(a=0.9) 0.86642 | 0.85181 | 0.87711 | 0.86035 | 0.85277 | 0.84501 | 0.82653 | 0.84526
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BLasso 0.75552 | 0.83955 | 0.70487 | 0.71851 | 0.79837 | 0.72645 | 0.80079 | 0.75715
n=100 Classo 0.73215 | 0.73813 | 0.72805 | 0.72689 | 0.73251 | 0.71142 | 0.74397 | 0.74492
NBL(0.5) 0.81309 | 0.82008 | 0.80860 | 0.80709 | 0.81388 | 0.79023 | 0.82596 | 0.82735
NBL(0.7) 0.85338 | 0.86117 | 0.84910 | 0.84798 | 0.85491 | 0.82972 | 0.86720 | 0.86871
NBL(0.9) 0.85367 | 0.86069 | 0.84940 | 0.84790 | 0.85499 | 0.82955 | 0.86714 | 0.86877
BLasso 0.75839 | 0.77281 | 0.76455 | 0.80445 | 0.68263 | 0.76929 | 0.80303 | 0.76354
n=150 Classo 0.72820 | 0.72240 | 0.72562 | 0.72343 | 0.72458 | 0.72502 | 0.73069 | 0.74079
NBL(0.5) 0.80896 | 0.80233 | 0.80605 | 0.80372 | 0.80484 | 0.80529 | 0.81140 | 0.82250
NBL(0.7) 0.84943 | 0.84233 | 0.84624 | 0.84370 | 0.84503 | 0.84538 | 0.85189 | 0.86377
NBL(0.9) 0.84791 | 0.84251 | 0.84386 | 0.84374 | 0.84612 | 0.84645 | 0.85132 | 0.86516
BLasso 0.80463 | 0.80001 | 0.76919 | 0.78445 | 0.79784 | 0.77535 | 0.77554 | 0.81019

fsh Lo catly W1 (1) B Jsaall (e

S sl w48y Hha () and e Al aaa i e a9 1 = 50 dball aaa e
323 1 (085 ) aill 53 4wzl ) a3 Al Aniall & dgiial) adll e Ly 5 ay 5 iall alleall
o 0l 3 LalS 48] Taa B Cn el Aniall 2 e 5 jaiall Lgallna it 8 Aa yidal) 33 yhall ()
Blasso 4l su¥ 48 jla o) X aa |l s 4faal) i) ae s ja8all i) Gillad aas abeil) dales
bl aniall o ae sildani Y LSE Ay § calS

5 da yital) 43y Hhall o] il ol a3l p = 150 sn = 100 ¢S Al aaa 334 ) 2ie 2
Gliall asaa o) Go a2l oy Al ¥ BadEll Y 8ok e IS dae el e
OSY) Ay a8 (A S Claslae 53 L) iy lean = 50 4l aas 00 581 (150,100)
O sl 8 W il g YT Al Lpaal b a3l ) aleil) dales a3l ) ae 505 e
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Samples | Methods | spa SD2 SD3 SD4 SD5 SD6 SD7 SD8
n=50 Class0 0.07142 | 0.07659 | 0.09037 | 0.08374 | 0.07691 | 0.06484 | 0.07546 | 0.06465

NBL(0.5) | 0.07972 | 0.08543 | 0.10133 | 0.09338 | 0.08525 | 0.07197 | 0.08384 | 0.07184

NBL(0.7) | 0.08326 | 0.08916 | 0.10601 | 0.09781 | 0.08972 | 0.07595 | 0.08775 | 0.07510

NBL(0.9) | 0.08440 0.08907 0.10647 0.09796 0.09167 0.07588 0.08734 0.07466

BLasso 0.08387 0.08925 0.10844 0.10071 0.09192 0.08295 0.08746 0.07896

n=100 CLasso 0.08857 0.08083 0.08848 0.08452 0.06941 0.06957 0.07071 0.06894

NBL(0.5) | 0.09812 0.08991 0.09838 0.09386 0.07640 0.07747 0.07886 0.07695

NBL(0.7) | 0.10300 0.09437 0.10315 0.09866 0.08068 0.08117 0.08307 0.08023

NBL(0.9) | 0.10536 | 0.09345 | 0.10282 | 0.09675 | 0.08032 | 0.08100 | 0.08259 | 0.08065

BLasso 0.11077 0.09329 0.10341 0.09690 0.08986 0.08611 0.08583 0.08320

n=150 Classo 0.04039 0.03357 0.03423 0.03750 0.04139 0.03939 0.04273 0.04238

NBL(0.5) | 0.04489 | 0.03725 | 0.03822 | 0.04184 | 0.04610 | 0.04357 | 0.04757 0.04702

NBL(0.7) | 0.04715 | 0.03913 | 0.04002 | 0.04382 | 0.04841 | 0.04570 | 0.04982 | 0.04947

NBL(0.9) | 0.04719 0.03898 0.03950 0.04381 0.04849 0.04549 0.04979 0.04987

BLasso 0.04828 0.04035 0.04427 0.04760 0.04799 0.04678 0.04944 0.05024
Gl aiy) ad o) Laadl G JBY) 4l L g lmal) Gl aiDl i Juadl ol Jsandl (e aaDl Cas
Ay a8y QUL o) S LS alatll dalaa o 3L 5 g dial) aas 315 LalS by )35 (a8liS (g jlanall
Aladd 5508 il 3353 o (uSal Lo 33301 sl e il 8 dpaals 035 L S Sy
@I &) gl e A e 23 gail)
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Samples | Methods | Bias 1 Bias 2 Bias 3 Bias 4 Bias 5 Bias 6 Bias 7 Bias 8
n=50 CLasso 0.10841 | 0.11919 | 0.10048 | 0.11244 | 0.12001 | 0.12613 | 0.14162 | 0.12507
NBL(0.5) | 0.02641 | 0.03866 | 0.01657 | 0.03066 | 0.03905 | 0.04610 | 0.06246 | 0.04465

NBL(0.7) | 0.01457 | 0.00217 | 0.02420 | 0.01023 | 0.00137 | 0.00606 | 0.02277 | 0.00405

NBL(0.9 0.01642 | 0.00181 | 0.02711 | 0.01035 | 0.00277 | 0.00499 | 0.02347 | 0.00474

BLasso 0.09448 | 0.01045 | 0.14513 | 0.13149 | 0.05163 | 0.12355 | 0.04921 | 0.09285

n=100 ClLasso 0.11785 | 0.11187 | 0.12195 | 0.12311 | 0.11749 | 0.13858 | 0.10604 | 0.10508

NBL(0.5) | 0.03691 | 0.02992 | 0.04140 | 0.04291 | 0.03612 | 0.05977 | 0.02404 | 0.02265

NBL(0.7) | 0.00338 | 0.01117 | 0.00090 | 0.00202 | 0.00491 | 0.02028 | 0.01720 | 0.01871

NBL(0.9) | 0.00367 | 0.01069 | 0.00060 | 0.00210 | 0.00499 | 0.02045 | 0.01714 | 0.01877

BLasso 0.09161 | 0.07719 | 0.08545 | 0.04555 | 0.16737 | 0.08071 | 0.04697 | 0.08646

n=150 ClLasso 0.12180 | 0.12760 | 0.12438 | 0.12657 | 0.12542 | 0.12498 | 0.11931 | 0.10921

NBL(0.5) | 0.04104 | 0.04767 | 0.04395 | 0.04628 | 0.04516 | 0.04471 | 0.03860 | 0.02750

NBL(0.7) | 0.00057 | 0.00767 | 0.00376 | 0.00630 | 0.00497 | 0.00462 | 0.00189 | 0.01377

NBL(0.9) | 0.00209 | 0.00749 | 0.00614 | 0.00626 | 0.00388 | 0.00355 | 0.00132 | 0.01516

BLasso 0.04537 | 0.04999 | 0.08081 | 0.06555 | 0.05216 | 0.07465 | 0.07446 | 0.03981
Gl 5 An el A Tl (e Lpslodind 23 L3 ) 535m 5 el (530 Jpnl) 158 e BanSU Cam
3l 3 Yo Lo gad g da jial) 43 Hlall OIS jaill jlnal ad Ji () Jaadl Lyl Jsaall ey gAY
el dalaa 0 ) 35 Al aas
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Gk dee el ity DA e s MAE Juedlls MSE e il eia ss (4) olial J sanl

) s
Y Sl Ay il il 3510l MAE s MSE e ad (4) saa
Samples Methods MSE MAE

n=50 CLasso 1.53895 1.00542
NBL(0.5) 1.21250 0.91832

NBL(0.7) 1.17267 0.90493

NBL(0.9) 1.17437 0.90535

BLasso 1.29426 0.94406

n=100 CLasso 1.69070 1.02842
NBL(0.5) 1.25177 0.91353

NBL(0.7) 1.15284 0.88515

NBL(0.9) 1.15288 0.88530

BLasso 1.30800 0.89772

n=150 CLasso 1.38151 0.94452
NBL(0.5) 1.00469 0.81215

NBL(0.7) 0.94928 0.78672

NBL(0.9) 0.94928 0.78696

BLasso 1.05858 0.83168

Laae J8Y) cuilS (n = 50) 4l aaas vie o) 33l sk elal 3 jnlee o aadli (4) Jsandl (e
u;ﬂ@aj\enﬁduw‘)md&\ﬂ&ﬁ}éﬂ\uu&ﬁdg&)\@%Jﬁdﬂ&ﬂ;‘\;‘;\sﬂ\z\sﬂﬂ
.n =150 5n =100
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