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TaHunnuyynra
MalwuH cypranTt vs YaaMXXJanT apradaan

. Linear Regression

. Decision Tree

Explainability @ sw
Random Forest .

. Neural Network

Accuracy

Source: https://towardsdatascience.com/model-complexity-accuracy-and-

interpretability-59888e69ab3d
5/31/2021



TaHuAuyynra
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Free exchange

Economists are prone to fads, and the
o . . conomis
latest is machine learning

I Dedicated followers of fashion
Mentions in NBER working-paper abstracts, % of total papers*

1.5

=== Difference-in-differences Dynamic stochastic general equilibrium
=== Regression discontinuity Randomised controlled trial
=== |aboratory (experiments) === Machine learning or big data
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TaHunuyynra

BuaHun
3aresap

. Linear Regression

. Decision Tree
Explainability @ sw

SAUVH 3aCrUNH
OHOJA, awmrnaxag
TOXMPOMXIYM
apraunanyyn

Random Forest ’

. Neural Network

Accuracy

SAWMWH 3acarT Taamarnasnaaac uiyy yuyup wajsTtraaHbir Tamnbapnax
3aunwryn waapasiara 6avaar.
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LLlyramaH Perpecc

p
Vi = Po t E,Bjxij t &
J=1

Yvyuna: €; independent, identically distributed (i. i. d.) perpeccuiin angaa.

d lWyraMmaH (pYHKLMUH OJIOHJZIOFOOC OHOBYTOMN LUMNONNT XanX

d XaMaaparu 6onoH  Tamnbapnardy  XyBbCardmuH wyraMmaH
XaMaapnbir Tfamnbapnaxa.



MsapsnunH Cynxas-Neural Network

Inputs  Weights Net input Activation
function function

@ + output

Neuron vs Linear regression

Hidden Layers Output Layer

Neural Network

Qd lWyramaH 6yc (pyHKLMMUH OJIOHJIOFrOOC OHOBYTOMN WUMNAUUT XanXx

A WyramaH 6yc Tyn Tannbapnaxan reBertam
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Xesoery KoadduumeHTtTan Perpecc-LAR
a )

Illyraman perpece |
N -

[ XeBory k30 puuueHTTIH perpecc \

\ 4

9= (Bo +16(p0) -se(B)) + ) (B +1G(p) - se(B)xi
i=1

N J

/ I'ynsruii cypraar \
-
MLP; -

) J-E

X AkurJiarfcal TYYBap f; Perpeccuiln ko3 puuueHT

X' XoBuiitH G0TOCOH @XHTIATACAH TYYB) se(f;) Perpeccuiid Ko3QPUIHeHTUIH CTaHAAPT ajl1jaa
TYYBOp i

y' yraman perpeccadp TaaMariaricaH yTra p; ['yH3ruii cyprantaap Taamarjaarfca Maragag

§ Ducwitn Taamarnancad yra IG Tayccanbl X3BUIH TapXanThiH YPBYY (QyHKIT

3ypar 1. LAR apraynasnblH epeHXuu npoueayp.

https://arxiv.org/abs/2005.03350



https://arxiv.org/abs/2005.03350

Xeoerdy KoadppuumeHTTan Perpecc-HKunwas

1 We consider a real-world dataset, which is the link between
CO2 emission and gross national product (GNP) dataset

'['.-:.-1{::'2 = [ — ';'] GNP
CO2 = Bo+ P1-GNP + B2 - GN P?
 Theoretically, the Environmental Kuznets Curve (EKC)

hypothesis postulates an inverted-U-shaped relationship
between CO2 emission and GNP



XeBery KoapopunumeHttan Perpecc-Kunwss

XycHarT 1. LLlyraMaH perpeccumH yp ayH.

Variables Linear term Linear and quadratic terms
Intercept -10.76*** -18.81***
Log(GNP) 1.27*** 3.13***
log(GNP”2) -0.105**
R-squared 0.839 0.85
Prob (F-statistic) 0.000 0.000

« EKC hypothesis 6batnaracaH.



XeBery KoapopunumeHttan Perpecc-Kunwss

Q YHB-u# XxaMx33 araap Aaxb HYYPC TOPOriMnuH XMUHA Y3YYJ/19X HOJ1e0e:

https://github.com/lhagiimn/A-Locally-Adaptive-Regression

3ypar 2. Tannbapnary 6010H xaMaapary XyBbCarimiH xamaaparn
13


https://github.com/lhagiimn/A-Locally-Adaptive-Regression

XeBery KoapopunumeHttan Perpecc-Kunwss

Q YHB-u# XxaMx33 araap Aaxb HYYPC TOPOriMnuH XMUHA Y3YYJ/19X HOJ1e0e:

Test point: CO=0.93, GNP=9.97 Test point: CO=0.67, GNP=9.16

Test point: CO=2.16, GNP=10.52

Error
Error

3ypar 4. CaHaMmcaprym 3 UsrmimH xXyBb/J anAaaHbl XaBTaH.
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AllnrnacaH Oreraen

Q UHdnaumnH Taamarnang awumriiacaH erergent:

o 2000 oHbl 4-p ynupnaac 2020 oHbl 4-p ynupan
o XyBbcCarump:

* China's Gross Domestic Product growth - gdp_ch

e China's annual inflation - cpi_ch

* The logarithm of the coal price - local

e The logarithm of the oil price - loil

* The logarithm of Mongolian real gross domestic product - Irgdp
* The ratio of budget expenditure to Mongolian nominal gross domestic product - bgdp
* The logarithm of average wage - lwage

* The logarithm of the money supply - Im2

e The logarithm of the outstanding loan - lloant

* The central bank policy rate - CBPR

* The terms of trade — tot

* The logarithm of the consumer price index - Icpi



YHanaracsH WWyraman PerpeccmnnH Yp AyH

XycHarT 2. lLlyramaH perpeccuinH yp AyH.

Variables Coefficients p-value
gdp._ch 0.7004* 0.064
cpich 20764 0.001
lcoal -0.0382 0.242
loal 0.065%* 0.024
legdp 0.5075%* 0.010
bedp 0.1165* 0.053
lwage 1 9G] *=* 0.000
Im2 4.0922%% 0.011
lloant -2 351%=# 0.001
chpr -0.4302%* 0.019
tot -0.0421 0.638
lepi lagl _0.2845%* 0.041
R-squared 0.846

Ady. R-squared (0.809

5/31/2021



TaamarnanbiH AngaaHbl Yp [yH

XycHarT 3. TaamarnanblH angaa

Model EMSE MAE
LAR 1.697 1.5602
OLS 1416 1017
Reduction (1.719) (1.457)
Reduction (%) -50.32% 48 29%




YH3n3racsH Xeserdy KoappuumeHTyyAa
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YH3n3racsH Xeserdy KoappuumeHTyyAa
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IlYyrHaNT

d bua MawunH cyprantelH neural network apraunansir wyramaH perpeccmmnH
apraydsanTtaun X0CnyynaH XxeBoery ko3 PpuLmnMeHTTIN perpeccuuH
apraunansir 6ososcpyyncaH 6unaa.

Q bonoBcpyyncaH apradynanbir awmrnad MY-blH MHPNAUMWAH TaaMmarnanbir
F'YWUUSTI3CIH:

o buaHnn 6onoBcpyysicaH apradnan wyramaH perpeccran xapbuyynaxa angaar 50
opuMM xyBuap 6yypyyncaH.

Q TyyHY15H  XyradaaHbl XyBbA uMHPAsumur Taumnbapnax  6ym
XyBbcCaryablH HOJ100 X3PX3H eepusieraex oynm xapax 60/10MXTON OM.

o XXnwa3 Hb: TeB 6aHKHblI 60A40rblH XYYrMUH H6J1660 3AUMWUH 3aCrMmH XananTblH
vea 6yypuy, XepenTumH yea Hesiee Hb HAIMArax 6anHa.



AHXaapan XxaHayyJsicaHAa
basipnanaa



