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Introduction

 Foreign Affiliate Statistics 

 Inward and outward sales (or output)

 Foreign affiliate based on the majority ownership or control

 Classified according to their primary activity 

 Cut-off thresholds

 Objective

 Produce a complete and reconciled global dataset of FA sales which can be merged with 
the existing GTAP database and can thus be used in computable general equilibrium (CGE)

 Final product

 Complete and consistent FATS sales

 202 economies (corresponding to 141 GTAP country groups)

 35 industries from A to S 

 Years 2008 to 2018 
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Data collection – Sources

 +50 countries report some data

 Eurostat 30 countries

 OECD 9 countries

 AUT, CRI, ISR, JPA, PRK, MEX, CHE, CAN & USA

 National sources 15 countries
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Data collection - Adjustments 

 Sales = Turnover = gross operating revenues 

 Output=production=goods or services produced by establishment

 Measured output will be identical to sales for most activities, but there are exceptions

 Wholesale and retail trade → sales include the value of the goods sold

 Financial intermediation → sales only encompass services explicitly charged for 

 Insurance → sales measure total premium earned

 Output is a superior measure of the service supply (at least) in these cases (MSITS 2010, § 5.65)

 Wholesale and retail trade; repair of motor vehicles and motorcycles (G)

 Only available in inward. Outward can be derived using average shares

 Specific treatment for inward Financial and insurance activities (K)

 K is not available in inward in Eurostat
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K64 = financial service activities, except insurance and pension funding
K65 = insurance, reinsurance and pension funding, except compulsory social security

K66 = activities auxiliary to financial service and insurance activities)
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Data imputation – Derivation

 World derivation: Derive zeros when aggregated partner world are zeros

 Simple derivation: Derive zeros when aggregated industries are zeros

 FDI: Impute zeros when FDI stocks (Eurostat, IMF, OECD, CDIS, UNCTAD, national sources) are zeros

 Number of enterprises: Impute zeros when the number of enterprises are zeros

 Back/forecasting and interpolations: using 3-year moving averages

 Mirroring

 Take mirroring values if no information available in a time series

 Discrepencies

 Gehlhar’s Vs Shaar’s method
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Data imputation – Derivation (2)
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Data imputations - Gravity estimation (1)

 Impact of using mirroring value/only with reported data

 GDP vs sectoral Value Added

 Estimation of the missing sectoral value added

 Pooled vs sectoral regressions using Poisson-Pseudo-Maximum-Likelihood (PPML) 

 Test specifications using out-of-sample simulations

 M1: 𝐹𝐴𝑆𝑖𝑗𝑠𝑡 = exp 𝛼1 + 𝛽1 ln 𝑑𝑖𝑠𝑡𝑖𝑗 + 𝛽2𝑐𝑜𝑙𝑖𝑗 + 𝛽3𝑐𝑜𝑛𝑡𝑖𝑔𝑖𝑗 + 𝛽4𝑙𝑎𝑛𝑔𝑖𝑗 + 𝛽5 ln 𝐺𝐷𝑃𝑖𝑡 + 𝛽6ln 𝐺𝐷𝑃jt + 𝛽7ln 𝐺𝐷𝑃𝑝𝑐it + 𝛽8ln 𝐺𝐷𝑃𝑝𝑐jt ∗ ϵijst

 M2: 𝐹𝐴𝑆𝑖𝑗𝑠𝑡 = exp( 𝐌𝟑 𝐜𝐨𝐞𝐟𝐟𝐢𝐜𝐢𝐞𝐧𝐭𝐬 + 𝛽9𝐷evStatus𝑖 + 𝛽10𝐷evStatus𝑗 ++𝛽11𝐹𝑇𝐴𝑖𝑗𝑡 + 𝛽12𝐵𝐼𝑇𝑖𝑗𝑡 + 𝛽13𝑊𝐺𝐼𝑖𝑡 + 𝛽13𝐸𝑈𝑖𝑗𝑡) ∗ ϵijst

 M3: 𝐹𝐴𝑆𝑖𝑗𝑠𝑡 = exp 𝛼1 + 𝛽1 ln 𝑑𝑖𝑠𝑡𝑖𝑗 + 𝛽2𝑐𝑜𝑙𝑖𝑗 + 𝛽3𝑐𝑜𝑛𝑡𝑖𝑔𝑖𝑗 + 𝛽4𝑙𝑎𝑛𝑔𝑖𝑗 + 𝛽5 ln 𝑉𝐴𝑖𝑠𝑡 + 𝛽6ln 𝑉𝐴jst + 𝛽7ln 𝐺𝐷𝑃𝑝𝑐it + 𝛽8ln 𝐺𝐷𝑃𝑝𝑐jt ∗ ϵijst
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Data imputations –
Gravity estimation (2)
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M1 M3 M2

 Results of pooled regressions



Data imputations - Gravity estimation (3)
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Data imputation – cross validation (1)

11



Data imputation – cross validation (2)
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Means of sectoral Means Absolute Errors (MAE) for 100 repetitions



Results before the reconciliation
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Description
data 

points 
% data 
points

value
%

value

Reported OECD
5,217 

0.0%
142,634 

0.1%

Reported National sources
1,125 

0.0%
5,592,365 

2.4%

Reported
Reported Eurostat

212,845 
1.4%

42,339,873 
18%

Mirroring reported
142,638 

0.9%
22,901,355 

10%

Mirroring
826,907 

5.3%
4,143,639 

2%

Simple derivation
128,634 

0.8%
-

0.0%

PPML predictions
13,343,573 

86%
118,362,481 

51%

Back-forecasting, 
interpolations 834,479 

5.4%
31,475,449 

14%

Estimated Correction of negative values
1 

0.0%
-

0.0%

Industries aggregated
21,725 

0.1%
3,290,982 

1.4%

Adjustements
547 

0.0%
3,671,180 

1.6%

Total reported (+ mirror)
1,188,732 

8%
75,119,866 

32%

Total estimated
14,328,959 

92%
156,800,092 

68%

Table: Summary of the bilateral FATS dataset before reconciliation



Reconciling the dimensions –
Quadratic Optimization
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Conclusion

 Ongoing work

 Build upon previous work

 Time invested in the modeling

 Improvement of the methodology

 The complete FATS sales data will be soon available
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