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Introduction
ICP uses the nominal exchange rate for the PPP on the trade balance.

Until version 7.1, PWT used the PPP for domestic absorption (C+I+G) as
the PPP for the trade balance.

Since the “next generation” in PWT v8, that approach is called “real
GDP on the expenditure side” CGDPe. It is also called “command basis”
GDP in the United States and “real national income” in the SNA and is
intended to measure consumption possibilities.

There has also been another approach in PWT v8: construct PPPs for
imports and exports using the quality-adjusted unit-values for these
traded goods. This is called “real GDP on the output side” CGDP®°.

Robert Feenstra, Robert Inklaar and Marcel Timmer, “The Next Generation of the Penn
World Table,” American Economic Review, 2015, 105(10), 3150-3182.

Robert Feenstra and John Romalis, “International Prices and Endogenous Quality,”
Quarterly Journal of Economics, May 2014, 129(2), 477-528.
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Introduction (cont’d)

We would like to consider a simpler procedure for computing the PPPs
for X and M, to give another “real GDP on the output side”, or CGDP°?.

Our goals:

e Check how the quality-adjusted export and imports prices depend
on the exchange rate. Method 1 is to update the PPPs for imports
and exports using “pass-through” of the exchange rate.

e [Vlethod 2 is to use the exchange rate directly as the PPP for imports
and exports (like the ICP). We will compare these two methods to
existing PWT calculations of CGDP¢ and CGDP°

e Examine whether it is possible to identify the country of origin for
barcode prices collected worldwide, so as to distinguish imports
from domestically-produced prices
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Feenstra and Romalis (2014): country export prices in 2007
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Feenstra and Romalis (2014): country import prices in 2007
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Summary results for 170 countries in 2000 and 2017, USA=1

Price level of imports
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Compare CGDP¢ and CGDP? in “Next Generation” of PWT

Construct PPP indexes for exports and imports and apply those to
measure real “GDP in the output side”:

, C,+1;+G;, X, M ; GDP;
CGDP; = T —— —= p
PPP; PPP;  PPP;" PPP;

An alternative solution is to use the PPP for domestic absorption (i.e.

C+I+G) applied to net exports (X — M), “GDP on the expenditure side”:

(:ij _F-jrj _F (:;j -+_ (4}(:j '_.j‘dfjr) _ (SHE)JF}
PPPJ-"'“ PPPﬁ“ PPde"

C GDP]-e =

Our goal is to have a simpler method for computing PPP* and
PPP™ using the country exchange rates (relative to the USS)
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Table 1: Exchange Rate Pass-through on Import Prices from NA data

1950-2019 1984-2019
(1) (2) (3) (4) (5)
In(e; ;) 0.951""  0.208™" 0.236™"  0.201""  0.205™"
(0.00178)  (0.00573) (0.00715) (0.00856) (0.00866)
1n(piDtA'NA 0.774™" 0.747"" 0.749™" 0.716™"
(0.00586) (0.00721) (0.00720) (0.009438)
In(e; ;) x Share; " 0.0374**  0.0370""
(0.0106) (0.0120)
In(e; ;) x Share%’R 0.129™ 0.104™
(0.0181) (0.0185)
ln(PiﬁA'NA) X Share%’H 0.0132
(0.0144)
ln(PiﬁA'NA) X Share%’R 0.156"""
(0.0241)
Country FE X X X X X
Year FE X X X X X
Observations 11849 11849 7018 7014 7014
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Table 2: Exchange Rate Pass-through on Export Prices from NA data

1950-2019 1984-2019
(1) (2) (3) (4) (5)
In(e; ;) 0.943™" 0.242™" 0.308"" 0.332™" 0.335™"
(0.00187) (0.00688) (0.00967) (0.0117) (0.0118)
1n(pﬁA'NA 0.730™" 0.654™" 0.654™" 0.605"*"
(0.00703) (0.00977) (0.00976) (0.0152)
In(e; ;) x Sharei)‘(t‘H -0.0389""  -0.0381""
(0.00825) (0.00928)
ln(el-'t) X Sharei)‘(t‘R 0.00409 -0.00616
(0.0109) (0.0110)
ln(PiﬁA'NA) X Shareft’H 0.03917"
(0.0140)
ln(PiﬁA'NA) X Shareft'R 0.105™
(0.0188)
Country FE X X X X X
Year FE X X X X X

Observations 11849 11849 7018 6997 6997
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Table 3: Pass-through on Qual-Adjusted Import Prices from PWT data

1950-1984 1950-2019 1984-2019
(1) (2) (3) (4) (5)
In(e;r) 0.357°" 0.740° 0.951"*  0.958"* 0.972"""
(0.0148) (0.00751) (0.00253)  (0.00280) (0.0039)
ln(PlDtA PWT) 0.653"" 0.249™" 0.0451™"°  0.0425™ 0.027"
(0.0153) (0.00757) (0.00249)  (0.00252) (0.0039)
In(e; ) X Shareﬁ'H -0.00401™" -0.033™""
(0.00182) (0.0076)
In(e; ) X Shareﬁ‘R -0.0181™" -0.060™""
(0.00315) (0.0105)
In(P; PRAFITY x Share 0.031°"
(0.0079)
In(P; pPA PWT) X Share 0.047°"
(0.0114)
Country FE X X X X X
Year FE X X X X X
Observations 4153 10399 6201 6201 6201
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Table 4: Pass-through on Qual-Adjusted Export Prices from PWT data

1950-1984 1950-2019 1984-2019

(1) (2) (3) (4) (5)
n(e;¢) 0.399" 0.807"" 0.984"" 0.992""  0.985""
(0.0168) (0.00793) (0.00330) (0.00351) (0.0051)
ln(PlDtA PWT) 0.604" 0.186™" 0.0150™"" 0.0156™ 0.025"
(0.0173) (0.00799) (0.00325)  (0.00323) (0.0056)
In(e; ) X ShareféH -0.0132™" -0.00942
(0.00135) (0.0058)
In(e;¢) X ShareféR -0.00175 0.023™"
(0.00177) (0.0075)
In(P; PRAFITY x Share -0.00545
(0.0063)
In(P; PRAFITY x Share -0.029""
(0.0086)

Country FE X X X X X

Year FE X X X X X

Observations 4153 10399 6201 6193 6193
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Computing real GDP Price levels using exchange rate

How do the price levels of real output GDP compare in 2017 using:

Method 1: Extrapolation of PPP* and PPP™ (from 2000) using full pass-through of
the exchange rate, versus,

Method 2: using the exchange rate as the PPP for X and M (like the ICP)

Difference in GDP price level in 2017
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Extrapolated uses the BEC-level export and import PPPs for the year 2000 and extrapolates to 2017 using the change in the exchange rate. Exchange rate uses the 2017 exchange rate instead of export and import PPPs

Left panel is between £50 log points, whereas right is much less but with downward bias
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GDP Price levels — Omitting countries with population < 1 mill

How do the price levels of real output GDP compare in 2017 using:

Method 1: Extrapolation of PPP* and PPP™ (from 2000) using full pass-through of
the exchange rate, versus,

Method 2: using the exchange rate as the PPP for X and M (like the ICP)

Difterence in GDP price level in 2017
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Extrapolated uses the BEC-level export and import PPPs for the year 2000 and extrapolates to 2017 using the change in the exchange rate. Exchange rate uses the 2017 exchange rate instead of export and import PPPs

Left panel is between 40 and -20 log points, and right is less but with downward bias

Conclude: Only use Method 2 resulting in CGDP°?

13/31



Method 2 calculation of PPP*? and PPP™? using GK system

Compute reference prices for domestic goods, exports, imports,
and overall real-output GDP:

Pijt eit it
Zl 1< 02>C[ ijt Zl 1( 02 |Xijt Zl 1\ 55p02 |Mijt
2 PPP x2 PPP: m2 _ PPP:

it it it
e, = e = i —
Jit Zl 14ij,t ’ Jit Zl 1 Xijt » Tt Zl 1 Mijt ’

GDP;,
ma2

PPP2? =
Lt 12 rx2
T Qi T “Xje — Ty "Myt

Substituting from PPP&Z , the price levels for exports & imports are:

-1
| e

PL PPPth2 [Z (ZI}Y=1(1/PL?1,2t)Zhj,t) Zijt

N 6
Yh=1Zhjt Dip=1Zikt

This is a weighted harmonic mean of PL;’l = PPP}, /eht
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Diff. between 2017 CGDP°? (with nominal exch. rate) and CGDP?°

2

CGDP}*-CGDP{ [ PL; PL} \1(X;/PPP’ M,/PPP/"
= — +
CGDP! PL'?  PL"’ CGDP{ ~ CGDP?

Gap2 Terms of trade2 Real dpeness

\

[ P PLY X./PPP* M./PPP"
T n 1 J J _ J
2 PLj? PL’}?z CGDP! CGDP!

Relative trvaded Price Real Balance z)f Trade share

Conclude:

e When PL* > PL™ the first term will create a positive difference in
CGDP (which is a negative difference in the price level).

o PL*<PL*and PL™ < PL™ for low-income countries, second term is
positive for trade deficit countries, creating a positive diff in CGDP
(which is a negative difference in the price level).
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Difference with Real GDP°: 140 countries with pop. > 1 mill
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Lowest-income 35 countries, Ranking: CGDPY? > CGDP, > CGDPf,,
except for Dem. Rep. of the Congo (COD), Chad (TCD), Cote d'lvoire (CIV).
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Difference with Real GDP°: 140 countries with pop. > 1 mill
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Some exceptions to ranking, & for Vietnam: CGDPY¢ ~ CGDP{, ~ CGDP,
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Difference with Real GDP°: 140 countries with pop. > 1 mill

% Difference vs CGDPo
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Difference with Real GDP°: 140 countries with pop. > 1 mill
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The most exceptions, for Japan & South Korea: CGDP{? ~ CGDPY, ~ CGDPf,
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Preliminary conclusions

1) Our goal is to simplify the calculation of PPP*and PPP™, and
potentially change the calculation of CGDP° in PWT.

2) Method 1: Despite the fact that there is complete pass-through of
exchange rates to PPP*and PPP™, updating those import and export
prices using the exchange rate leads to erratic results as compared
to the current calculation of CGDP°,

3) Method 2: Using the nominal exchange rate as PPP for imports and
exports, like the ICP, leads to results CGDP°? > CGDP° for 120 out of
140 countries, though usually within 10% of CGDP°.

4) Gini coefficients of real GDP per-capita over 140 countries:

0.513 using CGDPY, ~0.512 using CGD P, and 0.493 using
CGDPf,. So CGDPY, and CGDP?/give broadly similar results.
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Can we use online data to get import prices?

e Cavallo, Diewert, Feenstra, Inklaar & Timmer (2018) showed that
online prices can be used to construct quarterly PPPs that
approximate ICP results

TABLE | —MULTILATERAL PRICE LEVEL INDEX
(PLI=PPP/E), USA=1

2011 2014
BPP ICP BPP OECD

Argentina 0.79 — 1.05 —
Australia 1.52 1.53 1.24 1.36
Brazil 1.44 1.20 1.17 S
Canada 1.08 1.30 1.15 1.29
China 0.71 0.93 0.97 —
Germany 1.12 1.30 1.20 1.35
Japan 2.57 201 1.58 1.42
Netherlands 1.21 1.29 1.22 1.27
South Africa 1.11  0.96 0.91 -
United Kingdom 1.14 1.25 1.26 1.37
United States 1.00 1.00 1.00 1.00
Mean absolute difference

All countries 15%

OECD 17% 9%
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Can we use online data to get import prices?

e Cavallo, Feenstra & Inklaar (2021) used online barcode counts to
measure product variety across countries =2 we identified imported
vs domestic using crowdsourced surveys.
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Can we use online data to get import prices?

e Challenge = country of origin information is seldom available online

or in scanner/barcode databases
®

Perfumeria

¢Qué querés comprar hoy?

iC/o/T/0)

digital

digital

Ofertas Almacén Bebidas Frescos Congelados Limpieza

Ofertas

Estés en Inicio > Electro > Audio > Auriculares > Auriculares on ear

P % Auriculares TOP HOUSE
H2151d Blanco

-

Fé PLU: 285465 | EAN: 2800002854650 ‘ | |- - .

. &
Precio Regular: $24999 o

DESCRIPCION DEL PRODUCTO

3 cuotas sin interés de $5833.1

CARACTERISTICAS CARACTERISTICAS
! PO DE PAST
o DISPONIBLE PARA TPORERASTA
il e ENVIO A DOMICILIO &= RETROENSUC
[ Erarticulo sera entregado en la puerta de su edificio RELLENA
- TIPO DE ENVASE
NGO, PESO
55 Ver planes de cuotas .

cHina =
ffffff Comparar

Almacén

OFERTA DESCRIPCION DEL PRODUCTO
30%Dto s174

£Qué guerés comprar hoy?

Bebidas

FARFALLE

DE CECCO

NO

NO

PAQUETE

500 GR

NO

TRIPLIGAS TUS
CHRNCES

Frescos Congelados Limpieza Perfumeria Electro Tes

“stds en Inicio > Almaceén > Pasta seca, lista y rellenas > Pastas secas > Semcla

Farfalle DE CECCO Paquete I
500 Gr

PLU: 83236 | EAN: 8001250120939

$9.350,00

& Ver planes de cuotas

Comparar
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Could Al recognize whether a product is imported or domestic?

e Large language models (LLMs) like ChatGPT’s are trained on
information available online about products
e Can link well-known brands to manufacturing countries.

where is barilia made?

® Barilla, a well-known pasta and foeod company, primarily manufactures its products in Italy. However,
Barilla also has production facilities in other countries, including the United States, particularly in
Ames, lowa, and Avon, New York. The company's global operations allow it to serve various markets
while maintaining its ltalian heritage. Most of its premium pasta products are still made in Italy, while

other items may be produced closer to their respective markets.

Are any made in Argentina?

Barilla does not currently have production facilities in Argentina. Most of their pasta products for the
South American market are likely imported from their factories in Italy or other locations, such as the
U.S. or Brazil, where they have a stronger manufacturing presence. However, Barilla products may be

available in Argentina through importation, but they are not specifically manufactured there.

@ v
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e ChatGPT can also search online for additional information in real
time = eg. websites currently selling the product

Can you find an online retailer that sells Barilla pasta in the us?

&) Searched 5 sites v
You can purchase Barilla pasta online from several major retailers in the U.S.:

1. Target offers a wide selection of Barilla pasta, including classic varieties like spaghetti and
penne, along with gluten-free and whole grain options. You can order for delivery, pickup, or
even same-day delivery depending on your location(Target : Expect More. Pay Less))

(Target : Expect More. Pay Less.).
2. Amazon also sells a variety of Barilla pasta in bulk packs, including popular options like Farfalle,

Spaghetti, and specialty products like Protein+ and Ready Pasta(Instacart).

3. Instacart allows you to order Barilla pasta from local grocery stores for delivery or pickup,

offering options like Penne, Orzo, and other varieties(Instacart).

4. Walmart carries a wide range of Barilla pasta, including gluten-free and traditional varieties,

available for both delivery and in-store pickup(Walmart.com).

You can choose based on convenience and the specific pasta products you're looking for.@
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e We built a custom ChatGPT, trained to find the country of origin
of a good based on a product description or retailer URL

&

Country of Origin

Provides the country of manufacturing for a given product.

Apple - AirPods Dulce de https://www.carrefo
Max - Space Gray Leche Chimbote ur.it/p/carrefour-ex

tra-succo-pompel...

@ Message Country of Origin
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e Interactively, it works extremely well...

e But scaling this up requires the use of APls and some prompt-

engineering

https://www.cotodigital3.com.ar/sitios/cdigi/producto/-penne-rigate-
barilla-caja-500-gr/_/A-00001404-00001404-200

Italy
Penne Rigate BARILLA Caja 500 Gr in Argentina
Italy
https://www.walmart.com/ip/Barilla-Cellentani-Pasta-1-1b/103091907?
classType=VARIANT&athbdg=L1600&from=/search
He ed 1 e v
UsA
L—_J
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Test 1: OpenAl’s API

3 retailers in Argentina, Korea and Russia, 300 random products with
origin information manually obtained

1 Prompt 1 1.1 Description + URL
I submit a product name or URL. It will answer with a list of probable coun- T -
. . - o o . lable 1: gpt-3.5.turbo

tries and the most likely country. The GPT will answer with the format:

Frobable countries of origin: list of countries, Most likely country of origin: Country of Imp/Dom (%) True in

country. origin (%) possible

countries (%)

Argentina 20.3 46.5 525
Korea 39.0 39.0 G4.0
Russia 6.0 69.0 75.0
All countries 44.8 Al.5 G3.9

Mote: the cost for 300 products was 0.02 dollars (39223 tokens: 228

and 5382 tokens).

Table 2: gpt-4o-mini
Country of Imp,/Dom (%) True in
origin (%) possible

countries (%)

Argentina 354 49.5 3.7
Korea 41.0 45.0 90.0
Russia T1.0 75.0 90.0
All countries 49.2 6.5 24.6

MNote: the cost for 300 products was 0.01 dollars (38016 tokens: 312

and 6814 tokens).
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5 Prompt 5

This specification aims to improve Prompt 2 by providing three different examples to the
GPT model. The three examples are as follows:

The text of the prompt:

I will submit a product name and URL. Your task is to return a list of probable
countries of origin and identify the most likely country of origin. You should
analyze the content of the provided URL and use the product name to aid
in your assessment. Scrape the webpage to look for keywords, metadata, or

other indicators that can reliably suggest the country of origin.
Output Format:

- Probable countries of origin: <list of countries>

- Most likely country of origin: <country name
Instructions:

Be very conservative in your judgment. If you encounter any uncertainty

or ambiguity, leave the output as ' ; ",

- Do not make guesses. Only provide an answer if you are 100% certain
about the country of origin.

- Scrape the webpage content thoroughly, focusing on details like manu-
facturer information, product descriptions, and any metadata that might
indicate the country of origin.

- If the information found is conflicting or inconclusive, include a disclaimer

stating that the country of origin couldn’t be determined with confidence.

Product Info: {product_info}
Product URL: {product_url_}

Table 26: gpt-4o-mind

Country of

origin (%)

Imp,/Dom (%)

True in
possible
countries (9%)

Imp/Dom
using possible
country (%)

Argentina 825.9 250 241 25.09
Korea TT.8 T7.8 242 T7.8
Russia T5.0 81.2 75.0 #21.2

All countries

B1.6

823.3

31.7

823.3

Mote: The sample includes 65 products from Argentina, 18 from Korea, and 32 from

Russia.

OpenAl’s APl is not yet able to search online = this significantly reduces

its performance
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Test 2: Perplexity API (with real-time online search)

US Walmart and Target, 1000 products with origin scraped from the

web

USA Preliminary Results (2/25)

Measure
Totalaccuracy category prediction (Domestic/Imported)
Total accuracy category prediction (excluding low confidence)

Total accuracy category prediction for prediction=="domestic"

Totalaccuracy category prediction for prediction=="imported"
"not specified" prediction as a predictor of "imported"

Totalaccuracy country prediction

Totalaccuracy country prediction (excluding low confidence)
Totalaccuracy country prediction for prediction=="usa"

Total accuracy country prediction for prediction=="canada"
Total accuracy country prediction for prediction=="mexico"
Total accuracy country prediction for prediction=="china"

-This model is able to accurately detect imported/domestic in a large
sample, about 80% of the time.

Perplexity (online search model)

ChatGPT Interactive

W almart
Observations Accuracy Observations Accuracy

500 75%
403 73.20%
193 60.62%
307 80.04%
97 82.47%
s00 SISO
403 60.30%
193 60.62%
39 82.05%
20
77

Target

500 80%
381 81.10%
148 72.30%
352 83.24%
119 86.47%
s00 INISIS0N
381 64.04%
149 71.81%

43

16

87

Target

Observations Accuracy

123

30

93

112

18
11
35

91.87%

73.33%

72.32%

88.90%

60%

-For country predictions, it performs well for Mexico and Canada, but
not so well for China (overlap with US products)
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Some conclusions on Al use for import prices:

e A product name and URL are sufficient for generating a good
prediction.

e Online search capabilities significantly enhance Al accuracy.

e Modern search models (e.g., Perplexity) can determine whether a
product is domestic or imported with “80% accuracy.

e Predicting the specific country of origin is more challenging, but
these models are continously improving—the interactive ChatGPT
can already reach ~70% accuracy.

e Al can also help with:

o Data cleaning, such as standardizing package sizes into common
units.

o ICP classification at the item level.
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