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A statistical journey to DNN, the first trip:

From regression to deep neural network

Hee Ju Kim?, In Jun Hwang¢, Yu Jin Kim¢, Yoon Dong Lee!:¢

“Business School, Sogang University

Abstract

It has become difficult to discuss statistics without mentioning recent advancements in artificial intelligence
and deep neural networks. While the progress in artificial intelligence and deep neural networks is also a result
of major research achievements in statistics, modern statistics and artificial intelligence are often perceived as
distinctly different approaches. The primary reason for this seems to be that the statistics education curriculum
has not evolved to keep pace with the times. In this paper, to establish a framework for the expansion and develop-
ment of statistics education, we examine the relationship between deep neural networks, specifically multi-layer
perceptrons, and regression analysis from a statistical perspective, and explore their similarities and differences.
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Figure 1: Relation among regression, Mnom LR, and MLP.
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3.4. 71t g HEO| 2{0|
AR PERSE AYESE AHGR o, o] B5S Uehlis W8S 0} 12 o] of7 o] A9

7b 4 (dummy variable)2 HgFsto] dfQlgieh. B 7pASo] A EHgol 2ot P50 oKt
Sh A = W o] AHETh o2 BE F ohE A9t Z421e] B4 ROl 1o] Hi, thE BE T
Fo A= 00] HE® 7hASE Aok o] F& o8-8t tiH](contrast) = 54 FEHE Aol 9] zto]of
o] s 7ol B B Afel] Aol & aRA o8 BHT 4 A= 7MW A

Mgl A= BEaE S8l (labe)ol 2 F 217, ¢8R5 1 (one-hot encoding) i © & 7HA

FE 4
gt Al g2 7 HeEe 54 BT 10] HA Y #] RE BFo A 00] H=5 F= ol
gl oz PAH W2 A B5 et Lottt FAStlA A (y-EH)ol fle 712D
oANA 7HE A E we NI E N TL TS AR
AT FAte 7hig A2 AMd 2 FLT BRolth. BASIA BasE duHeR
ARESHE B FIEA A el e Bl 7Hso] g B5e] AR shy 2 A= A2,
FdT A Ao o] g EHge BHESTY, B TS S5 ARt HH ol Aol Mt

2x0z g, o] sl A4
Anrt skt £ Ba 97, ARATY PHE ASSH Bk AT PSS AelD

£
3 e
BRI 22, S0 TAARgo] a5t & ok ol Qi #39 7HEA ol ojulE Felste] A

o
L
o
)

=

=] "t 9
oIl Al AW ZHAS yi, 2, y3 & FEHHEFE ARESHA . ol
e EE, Al 7o 7hie § 7 e SEReR ARSolo et
Hjste], 2E a3 ALt W & vk i e & Aok 2y 1
Aoz Aujstal, 5|3 By} ALt Aape] eedtete WA £olejo] ¥ A
2 Ao|Bz et A8l Y2 AFgshE Aol o st

o
ofl

ne 1o
H0)
SH
<t
kI
rel
<
H1

> =
N
T
+
<oz
E‘%n
W o
5 2
o =
i
FIF\I
P
é-{m

o)

4. 22

A AE A EA Q) BYQ hEHMERT AN GRG 02 EHE A FABG} ]

¥o] Fa3 Aol THs ] ol & ojRele AR olrh THsRTo] A gels B Al Selol

CEHYERT AR 4] FRY 4TS & RS EYol gk, Tt AFAATL HBo=

offt Hrk TR EH0 R BANA JAL /R B2 HPstel PAHE A2 YRS Y 7]
3}, o] A MSot 2B Al (instance) & BT 2 dlolelo] 28T 5 Y= A S5

o H A

A BAH Bt AZ AT 0] Zol, TAsNoF & B G| Apolof A HEH A Bk, s
oF gAY BA|Y] Aolo] A H2H Uelo] o Ark BRItk AL Bt PolelolA] WMo e
WAl ABE L 53 Qb BFS FTAL, o] W Aol NFWT SALY Aol T
291 gelo]git

Baus AL 4 A A5Ye R, $A SR A4 TEAA U 2 ANEE Foha @
Aolch. $AH BYolut, 4S54 B ulge] HAT 5 Ut A2 BEL] BT IES F2 A
o st qlek. SASte] A WL, BHH AR o] g5tel mATE] EHS T YA, ¥
Aol B2 v 9] gl Bfg A ZE 2 T 5 S H0E B AR o7 BT EHL(F B4E)
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ste] o2 glo] QolAlt YL
2T S5t 10 02 )4

Bl welx] geete, 2L dERe 92 4
KeX =
=
=732 944 e SAY H
A

UTH=
271511, ¥ 43t A 53 = = Holoh
J= ¢ Axro] tigt 292 1S a5k Qe

Q Q1B X(factor analysis), A A F-EAH, 79 H 2 (kernel smoothing method) ¥} Z+-& thofst 2
o] BAISte] Fof|A NIE L HE Q) o] AFAA FAZ HHo] ASAF G AdtE] of
s = l=Aol digh Aol Sle o] 7= FastEet Btk &, & iS5
PANA st A7F F7H= Eastohar AzHEh of 7)o H 2 TS T 9l

2xn 5 Aoy FEH A FHE 52 AESI] (Kim 5, 2024a; Kim -5 2024b), 5-A5t9]
Holal 584 & Aok Aol 2o Aotk Hsto, o&, BA, 5§, "HAIY & ohdRt oA
F Aol = 2] &g A7t o]oj A A 7]t} (Hwang 5, 2024 ).
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Z
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i
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