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Project topic 
Introduction 

 World economies rely on foreign direct investment which 

refers to entities that are invested within certain states to other 

people’s business and property outside their location. However, 

FDI is characterized as a much higher level of involvement and 

considerable control over foreign enterprise. In FDI many 

resources are transferred – finance, capital, technology, skills 

labor, and a good market for products. Generally speaking, this 

type of transfer is beneficial to both the investor’s country and the 

recipient’s country. The long-term gains appeal to investors as they 

anticipate developments in foreign economies plus the 

development of long-term relationships. 
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 Formulation of the real-life 

problem  
 

 Therefore, since inflows of FDI influence the development of 

the economy in the country, it is very important to study this impact 

within Kyrgyzstan. As a developing country, Kyrgyzstan has a lot 

to gain from international investment. Examining FDI flows is a 

means of revealing diversification prospects that could lessen 

sector dependence. In addition, the introduction of FDI into the 

economy usually introduces advanced technology and 

management techniques that improve a country’s industrial 

capacity. Furthermore, the analysis of FDI explains how it affects 

employment, offering a comprehensive picture of the impact of 

foreign investments on employment rates and wage levels in 

different countries. Additionally, FDI helps the country’s foreign 

exchange reserves towards their balances of payment and 

economic stability. Results of FDI studies have relevance in the 

policy-making process where policymakers can use these findings 

to come up with policies that create an attractive environment for 

foreign investors and minimize the risk while fostering trust from 

investors. The study of FDI in Kyrgyzstan is a practical 

undertaking with long‑run impacts providing a blueprint of durable 

economic growth and outreach into the world economy. 

 

 
 

 

 

 



 

  5 

 

Mathematical model of the 

problem - "Multiple Linear 

Regression Model for FDI Inflow 

in Kyrgyzstan.» 
 The assumption behind this model is that there is a positive 

correlation between FDI and the specified variables. Historical data 

will be used for the estimation of coefficients via statistical 
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methods such as simple or multiple regressions. The objective is to 

explore the linkages of essential macroeconomic variables with the 

amount of foreign direct investment for the Kyrgyz Republic. If 

required, additional specifications might be needed depending on 

the nature and quality of the information. 

Evidence on Population and 

Sampling Method Decision 
 

 In our project, we are focusing on the most significant 

investments, such as agriculture, mining, manufacturing, 

construction, transport, information and communication, 

education, and last but not least healthcare. Generally, we will look 
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at the statistics of each sector from 2021-2023 and identify 

common trends. 

Description of collecting data 

procedure 
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 When undertaking substantial projects, it is crucial to rely 

solely on current, official sources of data. For our undertaking, we 

exclusively sourced all information from the official website of 

Kyrgyzstan's statistics - stat.kg and statista.com 
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Representation of data using 

reasonable graphs, charts 
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Solution of the problem 
 After analyzing all the data, we can conclude that FDI in the 

mining and manufacturing sectors experienced an increased rate 

from 2021 until 2022. Manufacture increased from 228,945.8 to 

340,881.9 while mining went up by 211,904.6 to 499,785.2. First, 

a rising trend among foreign investors reflects confidence or faith 

in the sector in which they have an interest – that is, natural 

resources and manufacturing. Other trends that were observed in 

various sectors included agriculture, construction, transport, 

information and communication, education, and healthcare. 

Increases were observed in agriculture, construction showed 

moderate growth while various trends of change were found among 

transport, information and communication, education, and 
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healthcare sectors respectively. A change of attention from capital 

towards information and communication resulted in an increment 

of FDI increasing from 59,559.1 to 35,842. 
 



 

  14 

Possible predictions based on the 
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above solution - ARIMA model 
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 We use Python code to make predictions using ARIMA model:  

# I mpor t  l i br ar i es  

i mpor t  war ni ngs  

i mpor t  i t er t ool s  

i mpor t  pandas  as  pd 

i mpor t  numpy  as  np 

i mpor t  mat pl ot l i b. py pl ot  as  pl t  

i mpor t  s t at s model s . api  as  s m 

 

# Suppr es s  war ni ngs  

war ni ngs . f i l t er war ni ngs ( " i gnor e" ,  

c at egor y =Runt i meWar ni ng)  

 

# Load t he dat a 

dat a = pd. r ead_c s v ( ' f di _i nf l ow. c s v ' )  

dat a[ ' Year ' ]  = pd. t o_dat et i me( dat a[ ' Year ' ] ,  f or mat =' %Y' )  

dat a. s et _i ndex ( [ ' Year ' ] ,  i npl ac e=Tr ue)  

 

# Pl ot  t he dat a 

dat a. pl ot ( )  

pl t . y l abel ( ' FDI  I nf l ow ( Thous ands  of  Dol l ar s ) ' )  

pl t . x l abel ( ' Year ' )  

pl t . s how( )  

 

# ARI MA 

q = d = r ange( 0,  2)  

p = r ange( 0,  4)  

pdq = l i s t ( i t er t ool s . pr oduc t ( p,  d,  q) )  

s eas onal _pdq = [ ( x [ 0] ,  x [ 1] ,  x [ 2] ,  1)  f or  x  i n 

l i s t ( i t er t ool s . pr oduc t ( p,  d,  q) ) ]  

 

AI C = [ ]  
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SARI MAX_model  = [ ]  

 

f or  par am i n pdq:  

    f or  par am_s eas onal  i n s eas onal _pdq:  

        t r y :  

            mod = s m. t s a. s t at es pac e. SARI MAX( dat a,  

                                            or der =par am,  

                                            

s eas onal _or der =par am_s eas onal ,  

                                            

enf or c e_s t at i onar i t y =Fal s e,  

                                            

enf or c e_i nv er t i bi l i t y =Fal s e)  

            r es ul t s  = mod. f i t ( di s p=0)  

            AI C. append( r es ul t s . ai c )  

            SARI MAX_model . append( [ par am,  par am_s eas onal ] )  

        ex c ept :  

            c ont i nue 

 

bes t _model _i ndex  = np. ar gmi n( AI C)  

bes t _model _par ams  = SARI MAX_model [ bes t _model _i ndex ]  

pr i nt ( f ' The bes t  model  has  AI C={ AI C[ bes t _model _i ndex ] }  

and par amet er s :  

ARI MA{ bes t _model _par ams [ 0] } x { bes t _model _par ams [ 1] } ' )  

 

# Fi t  t he bes t  model  

mod = s m. t s a. s t at es pac e. SARI MAX( dat a,  

                                

or der =bes t _model _par ams [ 0] ,  

                                

s eas onal _or der =bes t _model _par ams [ 1] ,  

                                

enf or c e_s t at i onar i t y =Fal s e,  
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enf or c e_i nv er t i bi l i t y =Fal s e)  

r es ul t s  = mod. f i t ( di s p=0)  

 

# For ec as t  

f or ec as t _s t eps  = 5  # You c an adj us t  t hi s  bas ed on how 

many  s t eps  i nt o t he f ut ur e y ou want  t o f or ec as t  

f or ec as t  = r es ul t s . get _f or ec as t ( s t eps =f or ec as t _s t eps )  

f or ec as t _i ndex  = pd. dat e_r ange( dat a. i ndex [ - 1] ,  

per i ods =f or ec as t _s t eps  + 1,  f r eq=' A' ) [ 1: ]  

 

# Pl ot  t he r es ul t s  

ax  = dat a. pl ot ( f i gs i z e=( 12,  6) )  

f or ec as t . pr edi c t ed_mean. pl ot ( ax =ax ,  l abel =f ' For ec as t  

( { f or ec as t _s t eps }  s t eps  ahead) ' )  

ax . f i l l _bet ween( f or ec as t _i ndex ,  

f or ec as t . c onf _i nt ( ) [ ' l ower  FDI  I nf l ow' ] ,  

f or ec as t . c onf _i nt ( ) [ ' upper  FDI  I nf l ow' ] ,  c ol or =' k ' ,  

al pha=. 1)  

pl t . y l abel ( ' FDI  I nf l ow ( Thous ands  of  Dol l ar s ) ' )  

pl t . x l abel ( ' Year ' )  

pl t . l egend( )  

pl t . s how( )  

 

 So our forecast for 2022 was just over 800’000 based on the 

python code and the actual FDI was around 1’202’599.  
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Conclusion and practical 

recommendations 
 In summary, while the ARIMA model can be a valuable tool 

for time series forecasting, users must exercise caution and 

acknowledge its limitations. Employing a holistic approach that 

considers diverse factors, explores alternative models, and adapts 

to changing data dynamics is crucial for obtaining reliable and 

accurate predictions in real-world applications. One limitation of 

the ARIMA model is its sensitivity to outliers and sudden changes 

in the data. Abrupt shifts, extreme values, or irregular patterns can 

significantly impact the model's predictive ability, leading to 

inaccurate forecasts. Additionally, ARIMA may struggle with non-

linear trends or complex dependencies within the data, as it 

inherently assumes a linear relationship between past observations 

and future predictions. In practice, it is advisable to complement 

ARIMA with other forecasting techniques and models, such as 

machine learning algorithms or hybrid models, to enhance 

predictive accuracy. Ensemble methods that combine the strengths 

of different models can mitigate the weaknesses of individual 

approaches and provide more robust forecasts. 

 

 

 

 

 

 

 

 

 

 



 

  20 

List of references 
1) https://www.investopedia.com/terms/f/fdi.asp 

2) https://corporatefinanceinstitute.com/resources/data-science/multiple-linear-regression/# 

3) https://www.stat.kg/ 

4) https://www.statista.com/ 

5) https://loginom.ru/blog/arima-example 

6) https://www.linkedin.com/advice/0/what-advantages-disadvantages-using-arima 

7) https://machinelearningmastery.com/arima-for-time-series-forecasting-with-python/ 

https://www.investopedia.com/terms/f/fdi.asp
https://corporatefinanceinstitute.com/resources/data-science/multiple-linear-regression/
https://www.stat.kg/
https://www.statista.com/
https://loginom.ru/blog/arima-example
https://machinelearningmastery.com/arima-for-time-series-forecasting-with-python/

