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What does this number represent?

26.790,0

It’s GDP 2023 implicit deflator! 
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From December 
2016, Argentina’s CPI 
increased by 183% in 
3 years and around
6.500%  in 7.5 years.
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The Inflation Accounting. A Manual on National Accounting Under Conditions of High Inflation, prepared by 
Peter Hill in 1996, is grounded in the principles of the 1993 System of National Accounts (SNA 1993).

Country with high inflation: “Any country whose general price level more than doubles in the course of a 
year.”

Two of the main recommendations of that Manual are:

1. Compile national accounts for periods shorter than one year.

2. Devote the available resources to produce reliable estimates of the main aggregates rather than to try 
to produce a complete set of accounts which may be biased.
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National accounts under conditions of high 
inflation
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Central problem

When there is high inflation, flows towards the end of a year are valued at much higher prices than those 
at the beginning. 

Data problems

The compilation of satisfactory accounts under high inflation is more complicated and needs more 
information than when inflation is low. 

High inflation requires the year to be divided into sub-periods which are as short as possible in order to 
minimize the price variation within each sub-period.

The rapid changes in prices under high inflation also make it difficult to obtain reliable data.



National accounts under conditions of high 
inflation

Some of the main consequences of high inflation are:
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It is not generally possible to partition changes in annual values into price and quantity components.

The economic significance of the relative prices of the same product at different points of time within the 
same accounting period have nothing to do with opportunity costs or utilities to users.

The nominal holding gains on work-in-progress may easily be much greater than the value added. If the 
rules are not, or cannot be, followed the resulting accounts may be completely worthless and highly 
misleading.

Annual quantity indices should not be derived by deflating annual current values by conventional price 
indices.

Production accounts must be compiled at least quarterly and preferable monthly.
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Argentina’s case
In several periods during the last decades, Argentina suffered episodes of high inflation and hyperinflation 

1. In the production account at constant prices

2. In the treatment of the financial statements of financial and non-
financial companies that are adjusted for inflation in accordance with 
accounting standards

In this presentation, we will focus on two key challenges posed by 
inflation within Argentina's national accounts, as well as the strategies 

employed to address these challenges effectively:



1. Production accounts at constant prices: 
Volume indicators

Two broad groups of methods are identified to obtain volume measurements :

1. Deflation: The estimate at current prices is divided by a price index to calculate the estimate at constant 
prices. This price index can be IPP, CPI, XPI, MPI, etc.

2. Volume extrapolation: the current value of the base year is updated using a volume index (made from 
outputs or inputs). Volume indices take into account both changes in quantity and quality.
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The international guidelines state that…

With the exception a situation of hyperinflation, or for products showing rapid quality change (e.g. 
personal computers) deflation can be expected to give more accurate results than volume extrapolation, 
since the variance in relative prices for a product in a particular month are usually less than the variance in 
relatives quantities.



1. Production accounts at constant prices: 
Volume indicators

In case no deflation can be applied there are several specific methods at the compiler’s disposal based on 
volume extrapolation such as:

Output indicator method: relates to direct measurement of the volume of output. Where there are very 
homogeneous products without large quality changes and where detailed quantity information is 
available, it can be equivalent to price deflation. 

Secondary indicators: are indicators not directly related to the output, used as proxies in cases where 
there are no indicators for target variables. E.g., supply of building materials can be used as an indicator of 
construction activity.

Input indicator methods: when indicators on the volume of inputs (e.g., the number of employees or the 
volume change of intermediate inputs) are used to approximate the volume of output. With this method it 
impossible to analyse changes in productivity.
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1. Production accounts at constant prices: 
Volume indicators

In Argentina's national accounts, the measurement of value added at constant prices predominantly relies 
on volume extrapolation, accounting for 89% of the total, using various alternative methods. Only 11% of 
the value added is estimated through the process of deflation.

This pattern is consistent across multiple indicators produced by INDEC, which are essential  sources for 
compiling the national accounts.

For example, in the Industrial Production Index (IPI) for manufacturing activities, approximately 68% of the 
industry's value added is measured using a volume or quantity indices. This includes metrics like output in 
physical units, sales in physical units, inputs in physical units, and hours worked by personnel, among others. 
The remaining 32% is measured using deflation methods, specifically deflated sales, where quantity-based 
extrapolation is not feasible due to the heterogeneity of the products.
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Production 
accounts at 
constant 
prices: Volume 
indicators
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Estimation Method Indicador Examples

A Agriculture, hunting and forestry Extrapolation
Hectares planted, Harvested area, Crop 

production (tons)
B Fishing Extrapolation Fish production (tons)
C Mining and quarrying Extrapolation IPI

D Manufacturing
Extrapolation and 

Deflation
Extrapolation with IPI, deflation with PPI

E Electricity, gas and water supply Extrapolation
Generation (MWh), Gas production/distribution 

(m3), Water production (m3)
F Construction Extrapolation ISAC (apparent consumption of inputs), Jobs

G Wholesale and retail trade; repair of motor vehicles, 
motorcycles and personal and household goods Extrapolation

Number of vehicles. Commodity flow: expo and 
impo volumes, constant margins, sales to the 

domestic market.
H Hotels and restaurants Extrapolation Bed nights, Jobs
I Transport, storage and communications Extrapolation Passenger/km, Cargo/km
J Financial intermediation

Banks and Activities auxiliary Deflation CPI
Insurance Extrapolation Number of insurance policies, Jobs

K Real estate, renting and business activities
Mainly Extrapolation

Deflation (advertising)

Building permits, Number of deeds, Output 
volume indicators for transport and construction 

activities, Notarial acts, No. of legalizations

L Public administration and defence; compulsory social Extrapolation
Number jobs for nation, provinces and 

municipalities.
M Education Extrapolation Jobs
N Health and social work Extrapolation Jobs
O Other community, social and personal service activiti Extrapolation Jobs and other quantity indicators

P
Activities of private households as employers and 
undifferentiated production activities of private 
households

Extrapolation Jobs

Activity ISIC Rev. 3



2. Financial statements adjusted for inflation 
and current prices

During the first half of 2018, various macroeconomic factors led to a sharp acceleration in inflation, with 
cumulative levels surpassing 100% over three years. As a result, the Argentine Federation of Professional 
Councils of Economic Sciences (FACPCE) mandated the initiation of inflation adjustment in line with 
International Accounting Standard No. 29 (IAS 29) 'Financial Reporting in Hyperinflationary Economies.' The 
decision on the effective date for this adjustment was delegated to the regulatory bodies.

IAS 29 outlines several criteria for classifying an economy as hyperinflationary, including: “the cumulative 
inflation rate over three years approaches, or exceeds, 100%.”

From 2018 onwards, non-financial companies were required to present their financial statements adjusted 
for inflation: Each non-monetary transaction needed to be restated using the CPI index at the end of the 
accounting period.

For the financial sector, this inflation adjustment to financial statements became applicable starting in 
2020.

13



14

Transactions, such as sales, are adjusted using the CPI index as of the reporting date, ensuring that all 
figures in the financial statements are expressed in terms of December prices.

Jan Feb Mar Oct Nov Dec

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐷𝐷𝐷𝐷𝐷𝐷
𝐽𝐽𝐽𝐽𝐽𝐽 =  𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐽𝐽𝐽𝐽𝐽𝐽

𝐽𝐽𝐽𝐽𝐽𝐽  ∗ 𝐶𝐶𝐶𝐶𝐶𝐶𝐷𝐷𝐷𝐷𝐷𝐷
𝐶𝐶𝐶𝐶𝐶𝐶𝐽𝐽𝐽𝐽𝐽𝐽

Current values

Inflation 
adjusted values

Adjustment coefficient

January sales at 
December’s prices 
(inflation-adjusted)

2. Financial statements adjusted for inflation 
and current prices



2. Financial statements adjusted for inflation 
and current prices

The National Survey of Large Enterprises (ENGE), one of the data sources for the corporate sector, collects 
annual data at current prices and data from the companies' balance sheets. 

As from the closing of the 2018 business year, corporate data are inflation-adjusted by the application of the 
CPI indices. To obtain current prices data that can be used in the national accounts, it is necessary to carry out 
the reverse process.

Given that the values surveyed are annual, the company is requested to provide complementary monthly data 
at nominal values (unadjusted for inflation) referring to the months of the commercial year.

Information from the monthly nominal data annex:

o Sales: primary activity, industrial, construction, electricity, gas and water, commercial, services.
o Purchases of raw materials and goods for resale.
o Fixed assets and intangibles: additions of own production, additions of acquired goods and sales.
o Interest and dividends.
o Salaries and compensation.

15
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The National Survey of Large Enterprises (ENGE) Questionnaire

https://www.indec.gob.ar/uploads/informesdeprensa/enge_01_24C1AC9CB642.pdf

Monthly 
Nominal Data 

Annex

Annual Data

Link to the Annex



2. Financial statements adjusted for inflation 
and current prices

ENGE needs to revert the inflation adjusted process used in the reporting of surveys and financial 
statements.
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Jan Feb Mar Oct Nov Dec

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐽𝐽𝐽𝐽𝐽𝐽
𝐽𝐽𝐽𝐽𝐽𝐽 =  𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐷𝐷𝐷𝐷𝐷𝐷

𝐽𝐽𝐽𝐽𝐽𝐽  ∗ 𝐶𝐶𝐶𝐶𝐶𝐶𝐽𝐽𝐽𝐽𝐽𝐽
𝐶𝐶𝐶𝐶𝐶𝐶𝐷𝐷𝐷𝐷𝐷𝐷

Current values

Inflation 
adjusted values

January sales at 
current prices



Steps for the calculation of inflation adjustment coefficients:
1. Calculate the inflation-adjusted monthly values (based on the nominal monthly values reported in the 

Monthly Nominal Data Annex).

𝑌𝑌𝑖𝑖𝑖𝑖 =
𝐶𝐶𝐶𝐶𝐶𝐶12
𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖

∗ 𝑋𝑋𝑖𝑖𝑖𝑖

2. Calculate the annual totals for both inflation-adjusted and nominal values.

𝑋𝑋𝑖𝑖 = ∑𝑖𝑖=112 𝑋𝑋𝑖𝑖𝑖𝑖 ; 𝑌𝑌𝑖𝑖 = ∑𝑖𝑖=112 𝑌𝑌𝑖𝑖𝑖𝑖

3. Calculate the (annual) coefficients for each company.

𝐹𝐹𝑋𝑋𝑖𝑖 =
𝑌𝑌𝑖𝑖
𝑋𝑋𝑖𝑖

18

Xij, = nominal value of 
variable X for company j 
in month i.
Yij,= inflation-adjusted 
value.
I = 1,…,12 
J = 1,…,N,



4. Calculate the weight for each ISIC division.

𝑤𝑤𝑆𝑆𝑤𝑤𝑤𝑤𝑤𝑤𝑤_𝑑𝑑𝑤𝑤𝑑𝑑𝑤𝑤𝑆𝑆𝑤𝑤𝑑𝑑𝑑𝑑𝑖𝑖 =
𝑉𝑉𝑖𝑖𝑗𝑗

∑𝑖𝑖=1
𝐽𝐽𝑘𝑘 𝑉𝑉𝑖𝑖𝑗𝑗

5. Calculate the coefficients for each ISIC division.

𝐹𝐹𝑆𝑆𝐹𝐹𝑤𝑤𝑑𝑑𝑟𝑟_𝑑𝑑𝑤𝑤𝑑𝑑𝑤𝑤𝑆𝑆𝑤𝑤𝑑𝑑𝑑𝑑𝑗𝑗 𝑋𝑋 = �
𝑖𝑖=1

𝐽𝐽𝑘𝑘

𝑤𝑤𝑆𝑆𝑤𝑤𝑤𝑤𝑤𝑤𝑤_𝑑𝑑𝑤𝑤𝑑𝑑𝑤𝑤𝑆𝑆𝑤𝑤𝑑𝑑𝑑𝑑𝑖𝑖 ∗ 𝐹𝐹𝑋𝑋𝑖𝑖

6. Calculate the weight for each ISIC section. (similar to step 4)

7. Calculate the coefficients for each ISIC section. (similar to step 5)
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Steps for the calculation of inflation adjustment coefficients:

𝑉𝑉𝑖𝑖𝑗𝑗 = nominal value of 
sales of company j in 
division k.



All inflation-adjusted variables of the questionnaire (Form L) are corrected by the inflation adjustment 
coefficients as follow:

 Income Chapter: Sales Coefficients

 Expenses Chapter:

a. Salaries and wages, social security contributions and compensation: salary coefficient

b. Intermediate consumption expenses: purchasing coefficient

c. Raw materials consumption, Cost of goods for resale, and consumption materials: a different coefficient 
is applied to each component
a. Initial stock: end-to-end coefficient
b. Purchases: average purchase coefficient
c. Final stock: coefficient 1.
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Applying the method:



d. Amortization of fixed assets: average coefficient.
e. Income tax: tax accrued in the year without adjustment.

 Inventory chapter:

a. Stock at the beginning: an adjustment coefficient is applied to all initial stock from end to end.
b. Stock at the end: no adjustments are applied since they are valued at market prices.
c. Purchases of the year: the specific coefficient for purchases is applied.

 Fixed assets and intangibles chapter: coefficient of additions and sales of fixed assets and intangibles

Questionnaire (Form E) – Enterprise:

 Assets and Liabilities chapter as of December 31: not deflated.

21

Applying the method:



Financial statements adjusted for inflation 
and current prices

Changes in inventories and holding gains

Obtained the historical values, the next step is to calculate the output and intermediate consumption based 
on sales, purchases of goods and services, and changes in inventories. 

Changes in inventories calculated from historical values tend to overestimate output and underestimate 
intermediate consumption due to the holding gains realized while goods are kept in stock.

Ideally, accurate measurement would require data on the quantities of goods entering and exiting 
inventories and their corresponding prices at those times. 

Since such data is unavailable, an alternative method is used: changes in stocks and holding gains are 
calculated by using the value of the opening and closing stocks of the year, adjusted with implicit price 
indices of output by economic activity.

The method involves rescaling the historical values of the opening and closing stocks to obtain economic 
values. This is done by applying a coefficient derived from the ratio between the average implicit price index 
of the year and the corresponding indices at the beginning and end of the year.
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Estimates of 
changes in stocks 
and holding gains

The formulas used are the following:

Inv ev (t-1) = Inv t-1 * IPI (avg) / IPI (t-1)

Inv ev (t) = Inv t * IPI (avg) / IPI (t)

Where:

Inv ev(t-1) = stock at the beginnig at economic value.

Inv ev (t) = stock at the end at economic value.

Inv (t-1) = stock at the beginnig at historical values.

Inv (t) = stock at the end at historical values.

IPI (avg) = average implicit price index of output of the period, defined as the geometric 
average of the index of the second quarter of year t and the third quarter of year t. 

IPI (t-1) = implicit price index of output at the beginning of the period, defined as the 
geometric average of the index of the fourth quarter of year t-1 and the first quarter of 
year t .

IPI (t) = implicit price index of output at the end of the period, defined as the geometric 
average of the index of the fourth quarter of year t and the first quarter of year t+1. 
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Estimates of 
changes in stocks 
and holding gains
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The changes in inventories at economic value are given by:

CS ev = Inv ev(t) - Inv ev(t-1) 

The difference between the historical values of changes in 
inventories minus the estimate of changes in inventories at 
economic value is the holding gains recorded in the revaluation 
account.

The following formulas are used:

HG (t) = [Inv t - Inv t-1 ] - [Inv ev (t) - Inv ev (t-1) ]

HG (t) = [Inv t - Inv t-1 ] - CS ev

Where:

HG (t) = holding gains for the period.



Thank you for your attention!

Mag. Martin Poveda
mpoveda@indec.gob.ar



National survey of large enterprises
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“Warning to users: … the Argentine Federation of Professional 
Councils of Economic Sciences (FACPCE) established, through 
Resolution 539/2018, that from the closings operated from July 1, 
2018, the application of the adjustment for inflation should be 
resumed. Consequently, these measures may affect the economic 
aggregates presented in this report, because they are generated from 
the accounting information disclosed by the companies in the survey 
forms. The economic aggregates were generated in current currency, 
with information provided by the companies in historical currency, 
which differs from the balance sheets of the companies where the 
adjustment for inflation was applied. It should be noted that the profit 
measured by ENGE does not coincide with that arising from the 
balance sheets of companies, due to the treatment of the different 
items of expenses and income, as the results from holding gains, 
exchange rate differences, results from exposure to changes in the 
purchasing power of the currency (RECPAM)...”

https://www.indec.gob.ar/uploads/informesdeprensa/enge_01_24C1AC9CB642.pdf
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“ENGE, which collects data from the balance sheets of companies, 
receives the information adjusted by the CPI at the closing date of 
the business year.
... it is necessary to measure and eliminate the bias generated in 
non-monetary accounting information by having made adjustments 
with the CPI.
In order to measure and eliminate it, non-monetary variables must 
be adjusted by the correction coefficient that arises from applying 
the CPI. 
Since the values collected are annual, weights must be identified 
that measure the monthly importance of the variables to be 
corrected in order to calculate a weighted index for measuring the 
bias.”

https://www.indec.gob.ar/ftp/cuadros/publicaciones/grandes-empresas-93-04.pdf

National survey of large enterprises
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Institutional sector accounts: Banks
Methodological Adjustments:
“Accounting adjustment for inflation: Given the inflationary 
situation of the Argentine economy as of 2020, the financial 
statements of financial institutions must be presented adjusted for 
inflation according to accounting standards. This implies, for 
national accounts, that the figures that are adjusted for inflation 
must be returned to figures at current prices. In the case of 
depository institutions, except for the central bank, monthly 
information is available, so the flow at current prices is obtained as 
the difference between the value of the item in the period and the 
adjusted value of the item in the previous period; the adjusted 
value of the item in the previous period is obtained by multiplying 
by the coefficient that arises from the quotient between the CPI of 
the period and the CPI of the previous period. For the BCRA, the 
base data is annual and the value of transactions at current prices 
must be estimated by multiplying the flows by a coefficient, 
calculated as the ratio of the current year's annual average CPI to 
the CPI of December of the same year.”

https://www.indec.gob.ar/ftp/cuadros/economia/metodologia_cuentas_sociedades_financieras.pdf



Conversion of the central bank's income statement to national accounts concepts
“Table 6 shows the statistical adjustments required to convert the concepts of net financial result 
and net result of the fiscal year from the BCRA financial statements to the macroeconomic 
aggregates of the 2008 SNA, the net primary income balance and net disposable income and net 
savings.”

https://www.indec.gob.ar/uploads/informesdeprensa/cuentas_sociedades_financieras_12_23AF0ABFEF33.pdf 29

Institutional sector accounts: Banks
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