)

A
|

ARTNeT
Interactive
Gravity
Modeling
Database

3
2
o

Tutorial

Trade and Investment Division
UNESCAP

Draft Version 1.0

Please send your comments, suggestions and questions to artnetontrade@un.org

This tutorial is a work in progress.



Tables of Contents

Contents

Access to Gravity Modeling Database ...........ueeiiiiiiiiiiiiii et e e e 3
SEIECHNG DAASEL ... eeeieiieiee ettt e e e et e e e e et e e e e e e e e e e nnrnne e e e aa e 6
Specifying and Estimating the MOE! ............ueiiiiiii e e e e 6
LI = e L= N o] 1= 1 o o PSPPI 9
Estimated to Actual Trade Ratio .......oeiiiiiiiiiiiieeeee e e e 11
Filtering Data (OPHIONGAI) .......ooieeieiiee et e e e e e e e 12
Exporting ReSUItS (OPLIONAL) .......eeieiiiiee et 13

ARTNEeT Interactive Gravity Modeling Database Tutorial Page 2 of 14



ARTNeT Interactive Gravity Modeling
Database

Access to Gravity Modeling Database

1. Access ARTNeT by typing the ARTNeT link in the address bar of the browser.
Link: http://www.unescap.org/tid/ARTNeT/index.asp

An Initiative of

UNITED NATIONS

@ Asia-Pacific Research

2 and Training Network on Trade
About ARTNeT
For Policy Makers :: ARTNeT Database of Trade Publications

Tools For ResearchersiED Please choose Trade Focus Area’ for specific search.

Trade Focus Area: Check box to include related publications from other

Newsletter All Trade Focus Area -~ H Trade Focus Area’
Research Keyword Search in
e All fields -
Publications
T Type of Publication : Year: :
- All Types of Publication « All Years - @

2. Goto Tools page by clicking “Tools For Researchers” link.

Home Resources for Researchers

About ARTHeT
* ARTHNeT Trade Publication Database

f,j\l ARTMeT Database
Q‘l;" of Trade Publications

For Poli

Tools For Researchers

Newsletter The ARTNeT database of trade publications gives access to ful-text trade-related publications of research
institutions and international organizations working in the Asia-Pacific region, including ARTNeT members and
Research partners. The database iz updated regularty and allows search by trade focus areas, source, keywords and
more.
Publications
Training *  ARTHeT Gravity Modeling Initiative on “Behind the Border” Factors Affecting Trade (2008-9)
- More information on ARTNeT Gravity This inftiative is designed to more closely integrate the research
Trade publications search Modeling Initiative capacity buiding and research programme implementation
objectives and activities of ARTNeT, paricularty under ARTNeT
- To access interactive Gravity priority Theme 1 (trade, investment and domestic policy coherence
Modeling database for inclusive growth). I includes regional technical research
- - workshops, support for research studies to apply techniques
m ARTNeT - click here to register learned, development of related research facilitation tools, and
w GMS support for dissemination of policy relevant results.

The Tools page is displayed.
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3. Register in ARTNeT by clicking the “Register” link. Follow registration procedures to be sent via
email. Proceed to Step 4 if you have already registered and have received your username and
password.

Home Resources for Researchers

About ARTHeT
*  ARTHeT Trade Publication Database

m ARTMeT Database

Tools For Researchers w of Trade Publications

Newsletter

For Policy Makers

The ARTNeT database of trade publications gives access to ful-text trade-related publications of research

institutions and international organizations working in the Asia-Pacific region, including ARTHeT members and

Research partners. The database iz updated regularty and allows zearch by trade focus areas, source, keywords and
more.

Publications

Training *  ARTHeT Gravity Modeling Initiative on “Behind the Border" Factors Affecting Trade (2008-9)
- More information on ARTHeT Gravity This initiative is designed to more closely integrate the research
Trade publications search Modeling Initiative capacity building and research programme implementation
objectives and activities of ARTNeT, particularly under ARTNeT
- To access interactive Gravity priority Theme 1 (trade, investment and domestic policy coherence
Modeling database for inclusive growth). i includes regional technical research

workshops, support for research studies to apply technigues
learned, development of related research facilitation tools, and
support for dissemination of policy relevant results.

: f":T\. ARTNeT
' GMS

- click here to register

Registration Form

Ly

Title : Mr. -

Name :

Email :
Job title : +
Organization,/ Institution :

Pleaze write in this format: Mame, (Acronym)
Category belonged : Bilateral Donors/Aid Agency
Country : Afghanistan -
Address1 :
Address2 :
City :

Postal code :

Phone : — :
Please write in this format: e.g. +66 (0) 2288 2250

Fax :

Please write in this format: e.g. +66 (0) 2288 2250

{*) Mandatory Field

[ redister ] [ Cancel

You will receive a username and password via email within a few days.
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4. Access ARTNeT Interactive Gravity Modeling Database by clicking “To access interactive
Gravity Modeling database” link. Access the database by typing your login details and clicking
the “Login” button.

Home Resources for Researchers

About ARTHeT
* ARTHNeT Trade Publication Database

/3\\ ARTMeT Database

For Policy Makers

Tools For Researchers

of Trade Publications
Newsletter The ARTHeT database of trade publications gives access to ful-text trade-related publications of rezearch
institutions and international organizatiens working in the Asia-Pacific region, including ARTMeT members and
Research partners. The databasze iz updated regularty and allows zearch by trade focus areas, source, keywords and
mare.
Publications
Training *  ARTHeT Gravity Modeling Initiative on “Behind the Border" Factors Affecting Trade (2008-9)

- More information on ARTMeT Gravity TS inttiative is designed to more closely integrate the research

Trade publications search Modeling Initiative capacity buiding and research programme implementation
objectives and activities of ARTNeT, particularty under ARTNeT
priority Theme 1 (trade, investment and domestic policy coherence
for inclusive growth). t includes regional technical research
- worksheps, suppoert for research studies to apply technigues
K’:{“\' ARTNeT learned, development of related research facilitation tools, and

% :I'.a:? GMS support for dissemination of policy relevant results.

- To access interactive Gravity
Modeling database

ARTNeT Login Page

Username : artnet

Password : T
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Selecting D

ataset

1. Open the data set to be used by clicking the “Use this data” button below the appropriate data

set title

There are several gravity model datasets in ARTNeT. Selection of the appropriate
dataset can be guided by the description provided in the “Summary” section.

The first dataset is a time series data containing data for years 1994 to 2007.

The second dataset is a panel data containing data for 2006. It has additional variables
relevant to trade facilitation.

More datasets will be added in the future. If you would like to contribute a dataset,
please contact artnetontrade@un.org

ARTNeT Gravity Modeling Datasets

help@.

1. ARTHNeT Data on Trade (1994 - 2007)
Summary: (Year: 1994 - 2007) - Bazic Gravily Pane! Datazet - Recommended

; . ADE POTENTIALS
I Use this data
—>

2. ARTHeT Data on Trade Facilitation (2006)
Summary: Year 2008; include trade facilitaiton and behind-the-border
regulatory indicators

I Use this data I

Specifying and Estimating the Model

1. Setthe

Dependent and Independent variables. The data description page can be accessed to

guide selection of variables.

Varif?le Name Label Unit / Detailed Origin Data Source
Types of |Description (reporter,
Variables partner,
RP)
reporter Reporter Name Reporter
partner Partner Name Partner
i year
In_export_value Net usD RP IMF DOTS:
Exports($'million)USD http:/fwaww imfst
atistics.org/dot/
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The basic gravity model would have In_reporter_gdp (GDP of exporter), In_partner_gdp
(GDP of importer) and In_distance (distance between exporting and importing countries)
as independent variables. The example shows the selection of In_export_value as the
dependent variable. And In_reporter_gdp, In_partner_gdp, In_distance, dum_contigous,
dun_contiguous, dum_colony_link, dum_same_ctry and dum_col_aft 1945 as
independent variables.

Select dependent variable

In_e:q:u:nr1 value -

Choose independent vanables data description

D In_export_wvalue D In_us_gdp_growth D In_us_gdp_growth_lagged

D In_jp_gdp_growth D In_jp_gdp_growth_lagged D In_chn_gdp_growth
_Dln chn gdp growth Iagged [Clin ing gdp growth rate [ in_ind ng Hrnwth_lagged

r In_repurter_gdp In_pﬂrtner_gu:lp In_distﬂnce

dum_contiguous D dum_comlang_official D dum_comlang_ethno

dum_colony_link D dum_com_colonizer D dum_cur_colony

dum_col_aft_1545 dum_same_ctry D In_otc_rpt

D In_otc_par D In_otc_by_ex_rpt D In_otc_by_ex_par

D In_otc_by_gdp_rpt D In_otc_by_gdp_par

Addition of Fixed Effect dummies is optional. Year dummies should be considered for
time series data. Reporter and Partner dummies may be considered for panel data, in
particular to take into account multilateral resistance terms observed in the theory
consistent with the gravity model'. However, including such dummies prevents capturing
of Reporter and Partner specific characteristics in the model.

To add fixed effect dummies

O reparter dummies

O partrer dummies
year dummies

("] check for no intercept

' Refer to Anderson & Van Wincoop, 2003.
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2. Execute by clicking the “Run Regression” button.

|<gk Run Regression |

The results will be displayed at the bottom of the page.

Regression Statistics
R Cana i 2 A T

< Adjusted B Square 0.742420 >
Observations 45523
FParameters /\

Hame Coefficients Standard Errogg t-statistic P-walue -

(Intercept) -%.1303% 01102 -32.817836 0

In_reporter_gdp 1.03221 0.003§58 2668838347 0
In_partner_gdp 0.50335 0.003485 255116826 0 P

In_distance, -1.12882 0.0105¢59 -107.0085995 0

dum_contiguous 0.94543 0.0481 20.560320 0
dum_colony_link 0.32865 0.072542 NG.505509 6.534237E-0 o

The Adjusted R Square is a measure of the strength of the model. An Adjusted R
Square with a high magnitude demonstrates effectiveness of the model and the
variables used. Most gravity models have Adjusted R Square values of 0.6 or higher.

Each coefficient shows the relationship between the independent variable to the
dependent variable. The t-statistic and P-value shows the statistical significance of the
relationship. The P-value is generally considered to be significant when it is less than or
equal to 0.05. Using the above results, 1% increase in GDP of the exporting/reporter
country results in 1.03% increase in its export. As the data is provided in natural logs
(In), the coefficient may be interpreted as elasticity.
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Trade Projection

The Trade Projection function allows calculation of the impact of a change in a given factor included in
the model (e.g. GDP of the partner country) on the dependent variable (e.g. exports) using the
coefficients estimated earlier.

1. To generate trade projection, click “Trade Projection” link at the bottom of the page.

=+ Trade projection
mbimnaleabe B Ciual Trade Ratio

Conditions can be specified by clicking the “Change Condition” button.

Set condition for trade projection.

In_reporter_gdp  QQehange condition )

In_partner_gdp

[ change condition ]

In_distance [ change condition ]

dum_contiguous [ change condition ]

dum_colony_link [ chahge condition ]

dum_u:ul_ﬂﬂ_1945[ change condition ]

Set condition for trade projection.

I reporter _gdp
Increase

2

-

Set condition for trade projection.

no specific condition set,
year will be used.
no specific condition set,
year will be used.
ne specific condition set,
year will be used.
ne specific condition set,
yvear will be used.
ne specific condition set,
year will be used.
no specific condition set,
year will be used.

zame values from based

zame values from bazed

zame values from based

zame values from based

zame values from based

gzame values from based

Check thiz box fu:urf'évalue[ Save ][ Remaove

In_reporter_gdp [ change condition ]E%Incr&ﬂse

In_partner_ogdp [ change condition ]

In_distance [ change condition ]

dum_contiguous [ change condition ]

dum_colony_link [ change condition ]

dum_u:ul_aft_1945[ chanage candition ]

ARTNEeT Interactive Gravity Modeling Database Tutorial
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year will be used.
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yvear will be used.
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zame values from based
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szame values from based
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Specify the Reporter, Base Year and Partner. The example shows the selection of
Bangladesh as the Reporter, all countries as Partner and 2007 as the base year.

Click “Generate trade projection” button.

Select reporter . Bangladesh

Select parthers Select partner country

» Select bazed year: 2007 »

Sﬂmua Singﬂpure
South Africa Spain
Switzerland Tajikistan
Turkey Turkmenistan
Uzbekistan “anuatu

Slovak Republic Solemon Islands
SriLanka Sweden
Thﬂilﬂnd Tungﬂ

United Kingdom ¥ United States
[¥] viet Nam

[

1

[Fenerate trade projection

or In_export_value

The results will be displayed at the bottom of the page.

Prediction under

Predicted value of

Reporter Partner new conditions based yvear
Bangladesh E'g;iﬁﬂh}:””g 103.649 9074
Bangladesh Ialaysia 85.663 82 4§56
Bangladesh Mongolia 227 218
Bangladesh MNepal 25230 2813
Bangladesh Pakistan 52760 89272
Bangladesh Singapore 60452 65.916

Difference between
new prediction and
based year value

3.653

3.221
0.083
1.085

Interpretation: A 2% increase in GDP of Bangladesh (reporter or exporting country)
results in an increase in export from Bangladesh to Malaysia of $3,221 million.

ARTNEeT Interactive Gravity Modeling Database Tutorial

Page 10 of 14



Estimated to Actual Trade Ratio
1. To generate estimated to actual ratio, click “Estimated to Actual Trade Ratio” link at the bottom

of the page.
< Estimated to Actual Trade Ratio )

Select Reporter, Partner Year, then click Generate estimation button.

Chooze countries and pears for trade potential estimation.

FReporter: Partner: “ear:
Bangladesh -~ TR ~ [T1o9s -~
|:| Macau (China)
[ eelgium [ z000
i Malaysia |:|
erazil O 2001
maldives
|:| Brunei Darussalam |:| |:| 2002
Moo
[ cambadia [ z003
|:| mongolia I:I
O canada 2004
| Mepal
[ china " [ 2o0s

[ metheriands

[ ezech Republic 2006
|:| Crenmark Al E My Zealand o 2007 v
Generate estimation for ln_export_walue .
The results are displayed at the bottom of the page.
- iy
Estimated to
Reporter Partner year Actual Predicted Actual Trade
Fatio

Bangladesh Inclia 2006 152,554 2457 .009 16.07
Bangladesh Inclis 2007 209.714 3,251 660 15.51
Bangladesh Imcliz average 181.254 2,554 334 15.79
Bangladeszh Cambodia 2005 1.007 S.4E5 S.44
Bangladesh Cambodia 2007 0605 4 257 F0s
Bangladesh Cambodia average .20 3.876 5.25
Bangladeszh repal 2005 2353 14 417 613
Bangladesh Mepal 2007 4 450 17.209 G354
Bangladesh Mepal average 3.7 15813 4 .93
Bangladesh Indonesia 2005 16253 B3 635 o=
Bangladesh Indonesia 2007 19.455 FE.739 4.04
Bangladesh Incdonesia average 17.554 1189 .97
Bangladesh Malay=ia 20085 15.520 44 5312 250
Banglacdesh Malay=ia 2007 21 536 523966 2.45
Bangladesh Mlalay zia average 18.528 45,939 263
Bangladesh Hong Kong (China) 20085 112741 55510 o.s0
Banglacdesh Hong Kong (Chins) 2007 113.333 G4 564 o.a7
Bangladesh Hong Kong (China) average 113.037 G0.537 0.54

Interpretation: An estimated to actual trade ratio higher than 1 suggests that there is
some untapped trade potential between the partner countries. The results above
suggest that Bangladesh has more untapped export potential with India than with Hong
Kong (China).
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Filtering Data (Optional)
1. Set the desired filter for the data by clicking “Filter data.” Select the Reporter, Partner and Year
by enabling the checkbox and clicking the “Apply Filter button.

The Reporter is the country whose trade relationship with different Partner countries is to
be evaluated. The example shows Bangladesh as the Reporter country and all of the
countries as Partner countries and 2001 to 2007 as years. Please note multiple years
can only be applied to time series data while only one year is used for panel data (Trade
Facilitation Dataset)

ARTMeT Gravity Modeling Analysis Tool

=+ Filter data wport data to excel file =+ Select another datazet

Select dependent wanable
In_export_value -

ARTNeT Gravity Modeling Analysis Tool

To filter dataset

Reporter: Partner: Year
(] Armenia ; Armenia o 11599 e
[C] Australia = Australia =l 2000
[C] Austria Austria 2001
[C] Azerbaian Azerbaijan 2002 e
[¥] Bangladesh [¥] Bangladesh [ 2003
[T Belgium [¥] Belgium [¥] 2004 L
[ Brazi V] Brazi [¥] 2005
("] Brunei Darussalam [¥] Brunei Darussalam [ 2008 |
l:lc-ﬂl'l'lbﬂljiﬂ : i Cﬂmbudiﬂ : - 2':"]? r -

Apply filter
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Exporting Results (Optional)
The results can be exported in excel by clicking “Export data to excel file” button. Exporting to an excel
file is an optional step.

Thiz regression model iz based on
Reporters - All countries

Partner : Al countries

Year : Al

Residual Output Total obzervations: 46923
Observations| reporter - partner | year | Actual value Predicted Walue| Residuals | Std. Residuals

Armenia - Czech

\ 1994 218925 -0.98897  -1.20028 -0.64028

Republic

2 Armenia - France | 1994 -0.83932 1.853417| 269274 1.43643

3 Armenia - Georgia | 1994 1.060564 0.489776|  0.570787 0.304484

4 Armenia - Germany | 1994 1.882513 2368822  -0.48630 -0.25941

5| Armenia - Iran 1994 2679787 1742354 0937432 0.500069
Armenia - 1994 -0.09431 163499 1540684 0.821870
Kazakhstan

7 Armenia - Korea 1994 496184 0.011630 -4.97347 265307
Armenia - 1994 -0.32850 0.678570 -1.00707 -0.53721
MNetherlands

9 Armenia - Poland | 1994 -0.87227 -0.03683  -0.83543 ~0.44566
Armenia - RUSSIAN |4 gq, 4430197 3201044 1229152 0.555685
Federation

To view all obzervations in Excel sheet, click =» here

=+ Filter dﬂl(Expurt data to ex@ Select another dataset

Select the Reporter, Partner and Year, then click the “Export to excel” button.
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To export to excel file
=+ Back to regression

Reporter: Partner: Year:
[C] Azerbaijan - (Iiran - [¥[ 2002 -
[¥] Bangladesh E 7] taty [¥] 2003
[ Belgium [¥] sapan E [¥] 2004
(7] Brazi Kazakhstan 2005
[ Brunei Darussalam Kiribati 2008 i
[C] cambodia - Korea - 2007 1N
Il 3 Il 3 ] 3
“ariables:(maximum 10 variables allowed including dependent variable)
[l i
|:| In_export_value In_us_gdp_growth b
In_us_gdp_growth_lagged
D In_jp_gd rowth I:l D In_chn_gd rowth
1P_9Cp_9 In_jp_gdp_growth_lagged _chn_gep_g
In_chn_gdp_growth_lagged  In_ind_gdp_growth_rate In_ind_gdp_growth_lagged
In_reporter_gdp In_partner_gdp n_distance
dum_contiguous dum_comlang_official D dum_comlang_ethno —
D dum_colony_link dum_com_colonizer D dum_cur_coleny
|:| dum_col_aft_1545 D dum_same_ctry D In_otc_rpt -
3
Ewport to excel
A B C D E F G H 1 J
1 Reporter  Partner ¥r  In_us_gdp_growth In_reporter_gdp In_partner_gdp In_distance dum_contiguous dum_comlang_official dum_com_colonizer
2 Bangladesh Australia 1994 0.060686041 10.42728246  12.67081991 5.113567874 0 0
3 |Bangladesh Austria 1994 0.060686041 10.42728246  12.22352576 B.841007221 0 0 0
4 |Bangladesh Brazil 1994 0.050686041 10.42728246  13.21079495 5.659228888 0 0 0
5 |Bangladesh BruneiDarussalam 1994 0.060686041 10.42728846 8.315772744 B.120966273 0 0 1
6 Bangladesh Canada 1994 0.060686041 10.42728246  13.24368505 5.430673578 0 0 0
7 |Bangladesh China 1994 0.060686041 10.42728846  13.23430878 B8.018374528 0 0 0
2 |Bangladesh Denmark 1994 0.060686041 10.42728246  11.94206294 B8.863281378 0 0 0
9 |Bangladesh Fiji 1994 0.060686041 10.42728846  7.509491484 5.271132509 0 0 1
10 |Bangladesh Finland 1994 0.060686041 10.42728846 11.5158012 £.762441815 0 0 0
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