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Figure 1.The machine learning algorithm to predict export values

Source: Research Results
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Table 1. Descriptive statistics and correlation between the used variables

Source: Research results
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Table 2.Significance of stationery variables model

Source: Research results
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Table 3.Heteroskedasticity test of variables model
Source: Research results
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Table 4. PCSE estimations results regarding the relationships among exports value,
Internet users, and financial development.
Source: Research results

SieS slogbuwl dbagwgi (glagliwl ol cwl JS Quwly o jukio

Yol JYAAV*E /YOoa* INT

[eS Y *** [oQAVFEE [eQYYHEE FD

[oOFY**E [eAOVFEE [eQFo®EE GDP

[e5OO** [eQAN** VE* POP
Y/Y o YIYAD Y/Yvy Constant

/av /av /av R2

Voof\V \Weo/\Y YAO/ Mg 9gejl

Gho,ys A0 (54l Joe o0 A0 (g o cirattitids 0 Vv (g lo cinett

sdlo S8 -V-Y
9 o dmuwgi oyl Gibey Gloysio ot ol Guble ¢xS3b I 0 Joszys
sl u.;.i:b..o 6stua}hib LJ L;ng)fj JM u:"a%))‘ Sl sasseslasiwl Olysle u:bj)|
Comsi s g Flbs buwgio (pSile Moleie Glbes (SSle dlyy IYOlese
d.cl.w ‘G’B—.‘E—‘-")—% (_;LQJ.M Pl b (_;JW @W)fj JM ST X RG] om‘al.gﬂ
oxds duliio 2oz lodse o olutdy Jlay gpdle prenal S8 (b asS)
UQ:.WJ)f) jl J.«ob @Lu Ll sauoslasiwl L;Jg.wu))f) JM BY-) Glike &|93| jl !
wosls yo u&"-“’ adbazwgi ol jo als Glis (bl saizMsl slastiwl las
u;l.mo.)b )’l ).;.ol.> QQAjT PR el o.MTCA.de.g O gD )L).ji.a Py g 639yl
sgris b " iliie zunyliisl Gab (SexunsS) pinseSl so 6588k by ol cwl JS
el U%»J)f) s, oyl 3 Giaely jloslaiwl b .cwl sxdeslasuwl dduss

12MSE 15 Rz
13 RMSE 16 svm
14 MAE 17 Cross Validation



Oltig 613p Guitle OsenS) ipaonai slocid)s b oS slopinyoIl Jolis
@ el GomsSy lgil 3lae (pizon . Cawl s3] (pmadd (gl Sl HeswS)
Jolis loJso glgil (o 0gaw)S) o )3 awl @iSH1E (wypajge of Elgil ol
b 0arsSy o T olei (b 9grsSy M lgiwl b emwS) Melael HssS)
MM Sy Jold paesa glocs)s Jae o el @idSHLE wypaee T
oluiiy oy ouile (SemsS) Jao 3wl o3ioslasiuwl Yirn)i sles,s g Mhawgio
T 28 wmd VoMo gl diwe MMhawgio (gl wiwe FCldw (gl diwe
Elgil (ol 3318 OgrunsS)y Jaw U3 - el o3l s atie g gsdz)s dlws

w' 4.*9)5)‘)9 L;»J)).:\.)JQA Ylit_;:«&.ia UJLOJ 9 YI‘”O/Y U)JLO tY‘YLsgLoJ ‘Nt_;ﬂa.'w 93d>y3

Olpsle e sy SomsS) lodre dulio .0 Joso
gy sloaisl 35l
Table 5. A comparison between different regression models for estimating exports
value.
Source: Research results
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Figure 2. The response plot of Gaussian process model to estimate the exports value.
Source: Research results
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Figure 3. The predicted values vs. actual values of the exports value via gaussian model

Source: Research results
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Source: Research results

o3 lgduss 9 (5345 a2 -A
Sy il eslatiwl g (Jlo dmwgd WIS Gy 9 Julzi Saal ol Guegl
sioS 9 Vb @ buwgio (Sidlhaswgi b 0g,S 93 4 45 4oiS pliwl dguny 43 Wlislo
dAowgl 43 (oo g oabpldl WVAR (JIWWAQ oj98 (b 4o cosdpunds aidbaswgs
3latiwl Glas 0305) posd oguid | j9S3e Vo 4 L Gl -l alisls bgs yo Olusl
ool ol Ll 1 iyl g o amgs Sl s el 20L6 sloosls
Ol (St 33 Jlgil Jxe So slal Gl (il (5553 i eSl Sl G sl
el 1 ol s o Spte -l o303kl jsS3e lopiio Golul p hslo
23 o (ot iyl 635584 aSOT Jsl 38 0 Olsies Uit ez oo |y osls
Gy o Jol aws)d gyenlil als ool cuwl 4o s jedS (Slhsle Gl
3G olpl HeisS slagluwl Wlsbe sy 4 cdyil 398 o b g (Jlo drwgi loukie
S5 (VA QIS5 e(YoXY) g8 9 350030, slogtwgdy b oS 3o dus b gl 3950
33 Syl S84 ol pes -yl iyl (1WAQ) ¢l g L ggs s o (VoIA)
slodiyje Gials 4 jzie il Ol Ay 4 @it 50l €blanwgl slogbil
aBliamwgi S ool s 3gde 6ilad suld JueSS Gl (Vs g (Sl
b 45 S lgi oo 9300l 3185 Olhsle sy 53 I3 me g Syl S5
s g wibls (St LT Cunl (S8baswgi alaw 4 Oljsbo Gl p ol 3983
9iS lide Gloobwl 53 iyl 3985 s 6138551 Woldd y (Swe Lol ps



iadlg g SHUS ((YooR) el g Saoys sloiagis b pgs amsyd il .sgi 0 sl
9 ety adlaol Lol atiols @llai (Vo) CwSalg g (535259 g (VoVY) b «(YeoT)
Whslo sy s Sloly poo (ogw Jlo awgi Aol pguw -3)lsd Gilbas (Yoo) Laysus
02 9(Ye00) jug g il «(0290) S slajieghn b Pgw 3)g0 o yls ol ol 4
Sl S 9 (VoM (! g Uil logiagly b g ails @allad (YoVY) cpplw
(o dwgi iy 4y sls s udle (53536 Jaw ST pylez -3)las cdyllae (VoY)
23 Whsbo sy (Guoin 53 Jolse Gsipte wosial 9 Coumez (B aIBL g
Sy (5l (63,8 Cawlew g )8al) 3oz 031y I Juole auls Gub .l Gll slog !
S oy ldgs ojfl SOl Jol 350 Slpiing oS ool 43 Olysbo i)
oyl 9 (5908 aw Gy g saa2 sl WAL Yl Sl o by i) 53 (4295 2
Ll (SEL Hlzos ol cwl ey s oyl Sl sslaiwl Lol failesls ‘ola_'ﬂ
Uit Gty gl g Bl @le Casdl 2L oLl cwlw prisee
O bl sl U 08 b obliS b 35,854 Olhsbe sy e b ol
sl UK ol 5l 4)9§> Sl slp buvjsel 03505 po1)8 o o8 scSsylg o sisS,slo
SOl pgs S Wyl |y (oo (s S ssliul Mallopy ol 4 (s Jagud
g JI6 leSib g polidl ln Wyl 0 4 uide 428 b oblS b
S jeo sabesls glid (Yeot) (oS g Wges g saibplodl wlellas 3 aS (s 9bay
ol BBy Cuje slml cuw Gilxe o)l 53 0Lj U kLG 6,L8s
b s sloul b 3ol o138 canluw aSoT pow -(Dholakia & Kshetri, 2004)cwl
g 3 Gt W aibliaswgi eSS logliuwl o b il Ggs slocus)d
Gl rizen i3 pldl Wlisbe sy SHad douiys g iy glocus)d (o lgiwl
9 Cuodl Ml aidbaswgl oS lopbnl j3 of wliide g coyal i sslaswl 3,08
gl @3 joSxe ol j3 (Sl dan aS(semd 39 (Gaosd
G2l 2iojls Wlisle dswgi Caz 43 jeme iyl sbaidl G sl sl
9 ails ole g (Sludl ¢ Jlo gl (sbgy Gutli @ Lo oS el 6ig 0 1 (Sio A.Z.a’oUéJ
o amwgi Lioly ol 5o .0gd (SO S350 Wyguody laslasiwl g gl clas 55wl ol s
il uizen g paw 0gN Sl 5 ugh sud oSl drwgl 4 b
Goub I dbarwe yieS gloglivwl 43 35S0 0l -39d @3z oly Gl ool
Uido g cdgs (S)live il uloyw g ISVEINY t_SL‘?’P'S sl (Jbo sladilhl sl
G4 o polae sags diojls 4edS s b drwgl Ll plolKel oges



(E oSO iS5 g Sllasil sgaps Cpz 53 2L lilseiwbow g yeplil -Cwl 3932 loogais
VAP Q@.).LJSJJL.@ 9 Jleo Lindw o
2l doupr Gt Glesusie plw i sslaiwl b Blgi e ol eyl o
oaliiul Gty HSlas (o iy 8 prblo 3530 lodse Sl Grzes
Glodso g 039 550 Olsle sy p 5 sbasdl 5,5 Jolse I (ST logiogly 43 g
pold buire slosel o lay,bs colu il sy ) (lcusyd «5 Cuble 5,530
i Jb g solaidl Colo :u..{.c)'p ol Ko 03 o gyl Lagd ssléiwl (a8
ails 395 6Lmquy K JM C).’.I 3,8 slasl S S (Gl (_;chubw €390 0

b

Acknowledgments: We would like to thank the referees for their
thoughtful comments and suggestions.

Conflict of Interest: The authors declare no conflict of interest.
Funding: The authors received no financial support for the research,
authorship, and publication of this article.

Reference

Abor, J., & Hinson, R. (2005). InternationalizingMB nontraditional
exporters and their internet use idiosyncrasistspectives on
Global Development and Technolog{?2), 229-244.

Alvarez, R., & Lopez, R. A. (2005). Exporting anerformance: evidence
from Chilean plants.Canadian Journal of Economics/Revue
canadienne d'économiqu@d(4), 1384-1400.

Amit, R., & Schoemaker, P. J. (1993). Strategietsand organizational
rent. Strategic management journdl(1), 33-46.

Amiti, M., & Weinstein, D. Exports and financial atks: New evidence
from Japan.

Anderson, J. E., & Van Wincoop, E. (2003). Grawtith gravitas: A
solution to the border puzzl&merican economic revie®3(1), 170-
192.

asgarpour, s., mojahedi, m. m., & bagheri pormeh{2022). The Impact
of E-Commerce Development Index on the Service dBect
Employment Market in IranQuarterly Journal of Quantitative
Economics -. https://doi.org/10.22055/jqe.2022.39893.24is1/
Persian)




Baltagi, B. H., Egger, P., & Pfaffermayr, M. (2003) generalized design
for bilateral trade flow model&conomics letter80(3), 391-397.

Barney, J. (1991). Firm resources and sustainedpetitive advantage.
Journal of management7(1), 99-120.

Beck, N., & Katz, J. N. (1995). What to do (and tmto) with time-series
cross-section dataAmerican political science reviev89Y(3), 634-
647.

Beck, T. (2002). Financial development and inteomal trade: Is there a
link? Journal of International Economic57(1), 107-131.

Bellone, F., Musso, P., Nesta, L., & Schiavo, 81@®. Impact of Financial
Constraints on French Firms' Export Performarieeonomie &
Statistique

Bianchi, C., & Mathews, S. (2016). Internet markgtand export market
growth in Chile Journal of Business Resear@¥2), 426-434.

Bridges, S., & Guariglia, A. (2008). Financial ctamts, global
engagement, and firm survival in the United Kingdemdence from
micro dataScottish Journal of Political EconomyS(4), 444-464.

Chaney, T. (2005). Liquidity Constrained Exporté¥§orking Paper).
Chicago: University of Chicago

Chen, T., Luo, W., & Xiang, X. (2022). Financialngtraints, exchange rate
changes and export price: Evidence from Chineseréqs.Finance
Research Lettergl8 102823.

Clarke, G. R., & Wallsten, S. J. (2006). Has thenmet increased trade?
Developed and developing country evidenEgonomic Inquiry
44(3), 465-484.

Demirkan, H., Goul, M., Kauffman, R. J., & Weber, K. (2009). Does
distance matter? The influence of ICT on bilateralde flows.
Proceedings of the second annual SIG globDev wogksh

Dholakia, R. R., & Kshetri, N. (2004). Factors inspag the adoption of
the Internet among SMES&mall Business Economjca3(4), 311-
322.

Duan, Y., Goodell, J. W., Li, H., & Li, X. (2022Assessing machine
learning for forecasting economic risk: Evidenaaniran expanded
Chinese financial information seinance Research Letterd6,
102273.

Fan, J., Tang, L., Zhu, W., & Zou, B. (2018). Thibaba effect: Spatial
consumption inequality and the welfare gains frormommerce.
Journal of International Economic$14, 203-220.

Farboodi, M., & Veldkamp, L. (2021). A growth modef the data
economyNBER working papéw28427).



Fernandes, A. M., Mattoo, A., Nguyen, H., & Schéffler, M. (2019). The
internet and Chinese exports in the pre-ali balza Journal of
Development Economick38 57-76.

Fujita, M., Krugman, P. R., & Venables, A. (199%he spatial economy:
Cities, regions, and international trad®IT press.

Ganguly, S., & Acharyya, R. (2021). Deficit vershalanced budget
financing of ICT Infrastructure and Export Qualifyaurnal of Asian
Economics77, 101401.

Goldfarb, A., & Trefler, D. (2018)Al and international trade

Goldfarb, A., & Tucker, C. (2019). Digital econorsidournal of Economic
Literature 57(1), 3-43.

Goldsmith, R. W. (1969Financial structure and development

Hinson, R. E., & Adjasi, C. K. (2009). The Interaeid export: Some cross-
country evidence from selected African countrdesirnal of Internet
Commerce8(3-4), 309-324.

Hoffman, D. L., & Novak, T. P. (2018). Consumer aigject experience
in the internet of things: An assemblage theoryag@gh.Journal of
Consumer Research4(6), 1178-1204.

Kletzer, K., & Bardhan, P. (1987). Credit marketsdapatterns of
international tradelournal of Development Economi@¥(1-2), 57-
70.

Lendle, A., Olarreaga, M., Schropp, S., & Vézinal.R2016). There goes
gravity: eBay and the death of distandéne Economic Journal
126(591), 406-441.

Leviakangas, P. (2016). Digitalisation of Finlandlmnsport sector.
Technology in Society7, 1-15.

Lin, F. (2015). Estimating the effect of the Interion international trade.
The Journal of International Trade & Economic Devmhent24(3),
409-428.

Manova, K., Wei, S.-J., & Zhang, Z. (2015). Firnperts and multinational
activity under credit constraintReview of Economics and Statistics
97(3), 574-588.

McCallum, J. (1995). National borders matter: Canbl® regional trade
patternsThe American Economic RevieB(3), 615-623.

Millard, J. (2005). Rural areas in the digital eocmy. In Winning and
Losing(pp. 90-123). Routledge.

MorganThomas, A., & Bridgewater, S. (2004). Internet angborting:
determinants of success in virtual export channeltgrnational
Marketing Review

motaghed, s., ranjbar, h., & daei karimzadeh, @1%2 The Relationship
between ICT, Exports and Non-Exports Sectors andn&mic
Growth in Iran: A Generalization of Feder Mod&conomical



Modeling 8(28), 27-
44 https:/leco.firuzkuh.iau.ir/article_555615_4a&giafaab725500a
f0635722457dd.pdf. (in Persian)

Mu, Y., Chen, Z., Ding, Y., Wang, Y., & Pang, BO@D). How the Internet
promotes China's exports: a filevel perspectiveChina & World
Economy28§(5), 118-142.

Mudls, M. (2008) Exporters and credit constraints. A firm-level apach

Nieminen, M. (2020). Multidimensional financial ddgpment, exporter
behavior and export diversificatioBconomic Modelling93, 1-12.

Osnago, A., & Tan, S. W. (2016). Disaggregatingitijeact of the internet
on international tradeWorld Bank Policy Research Working
Papel(7785).

Ozcan, B. (2018). Information and communicatiorcht®logy (ICT) and
international trade: evidence from Turkelurasian Economic
Review8(1), 93-113.

Pan, Y., Ma, L., & Wang, Y. (2022). How and whandkiof cities benefit
from the development of digital inclusive finandg&Zdence from the
upgrading of export in Chinese citie€€conomic Research-
Ekonomska istrazivanj85(1), 3979-4007.

Paudel, R. C., & Alharthi, M. (2021). Role of fir@al development in the
export performance of a landlocked developing ayufithe case of
Nepal.Cogent Economics & Financg(1), 1973653.

Rodriguez-Crespo, E., Billon, M., & Marco, R. (202impacts of internet
use on trade: new evidence for developed and dewej@ountries.
Emerging Markets Finance and Trad&/(10), 3017-3032.

Rodriguez, J. L., & Rodriguez, R. M. G. (2005). Arrmogy and export
behaviour: A resource-based view approdaoternational business
review 14(5), 539-557.

Rousseau, P. L., & Sylla, R. (2003). Financial ey, economic growth,
and globalization. I&lobalization in historical perspectiipp. 373-
416). University of Chicago Press.

salahmanesh, a., arman, a., & alaei, r. (2021)mixag the effect of
economic freedom on financial developmeQuarterly Journal of
Quantitative Economigs 18(3), 65-98.
https://doi.org/10.22055/jqe.2019.28798.20d48 Persian)

Salmani, B., & Amiri, B. (2009). Financial Developmt and Economic
Growth: the Case of Developing Countri€uarterly Journal of
Quantitative Economigs 6(23), 125-145.
https://doi.org/10.22055/jqe.2009.1068iH Persian)

Sarkhoshsara, A., Esmailpour, A., Nasrollahi, K.H&ghighat, J. (2020).
Analyzing the Effect of Internet Influence on IranGoods and
Services Trade with Trading Partners: A Fuzzy Resjom




Approach.Iranian Journal of Economic Resear@i(82), 173-216.
https://doi.org/10.22054/ijer.2020.119 ¢ Persian)

Stiebale, J. (2011). Do financial constraints nrdiieforeign market entry?
A firm-level examinationThe World Economy34(1), 123-153.
Svaleryd, H., & Vlachos, J. (2002). Markets fokréd openness to trade:
how are they related®ournal of International Economic$7(2),

369-395.

Svilokos, T., Vojing, P., & Suman Tofi, M. (2019). The role of the
financial sector in the process of industrialisatio Central and
Eastern European countriesEconomic Research-Ekonomska
istrazivanjg 32(1), 384-402.

Tallon, P. P. (2008). Inside the adaptive entegprian information
technology capabilities perspective on businescga® agility.
Information technology and managemei{f.), 21-36.

Teece, D. J. (2007). Explicating dynamic capabditithe nature and
microfoundations of (sustainable) enterprise pentorce Strategic
management journal§(13), 1319-1350.

Trefler, D. (1995). The case of the missing trade ather mysterieS he
American Economic Revied029-1046.

Vemuri, V. K., & Siddiqi, S. (2009). Impact of conemcialization of the
internet on international trade: A panel study gsihe extended
gravity model The International Trade Journa23(4), 458-484.

Verhoef, P. C., Broekhuizen, T., Bart, Y., Bhatacta, A., Dong, J. Q.,
Fabian, N., & Haenlein, M. (2021). Digital transfmation: A
multidisciplinary reflection and research agenltairnal of Business
Research122 889-901.

Visser, R. (2019). The effect of the internet oe timargins of trade.
Information Economics and Policy6, 41-54.

Wang, J. (2020). An intuitive tutorial to Gaussigrocesses regression.
arXiv preprint arXiv:2009.10862

Xing, Z. (2018). The impacts of Information and Guomications
Technology (ICT) and E-commerce on bilateral trafi@ws.
International Economics and Economic Polit$(3), 565-586.

Xinzhong, Q. (2022). An empirical analysis of tmfluence of financial
development on export trade: evidence from Jiapgswince, China.
Economic Research-Ekonomska istrazivaB#l), 1526-1541.

Yadav, N. (2014). The role of internet use on imégional trade: Evidence
from Asian and Sub-Saharan African enterprisgsbal Economy
Journal, 14(2), 189-214.




