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ARTICLES

France’s balance of payments and 
international investment position in 2007

Balance of Payments Division

In 2007, France’s balance of payments showed a current account defi cit of EUR 22 billion, 
i.e. 1.2% of GDP. French direct investment abroad amounted to EUR 164 billion, slightly 
below the exceptional level recorded in 2000. Foreign direct investment in France 
reached a record level of EUR 115 billion. Portfolio investment posted net outfl ows 
of EUR 132 billion. The current account defi cit and the net outfl ows corresponding 
to direct and portfolio investment were fi nanced by net infl ows of other investment 
deposits and loans amounting to EUR 161 billion. 

The worsening of the current account defi cit is related to a EUR 11 billion increase in 
the goods defi cit to EUR 40 billion. It is partially offset by a EUR 1 billion rise in the 
services trade surplus to EUR 11 billion. The other components of the current account 
show similar balances to those in 2006, i.e. an income surplus of roughly EUR 29 billion 
and a current transfers defi cit of EUR 22 billion. 

French direct investment abroad was still higher than foreign direct investment in France. 
Overall, net direct investment outfl ows have increased signifi cantly over the past few years 
to stand at EUR 49 billion in 2007, after EUR 34 billion in 2006 and EUR 24 billion 
in 2005. 

Net portfolio investment outfl ows have been on an upward trend since 2005: 
EUR 132 billion in 2007, compared with EUR 59 billion in 2006 and EUR 15 billion in 
2005. In 2007, net purchases of foreign securities by residents stood at EUR 161 billion, 
down by EUR 110 billion on the previous year. Net purchases of French securities by 
non-residents declined by EUR 182 billion to EUR 29 billion. These large net outfl ows 
recorded in 2007 are partly attributable to purchases by resident banks of securities 
issued by their foreign subsidiaries. These transactions, conducted within international 
banking groups, are matched either by transactions in fi nancial derivatives, which 
posted net infl ows of EUR 42 billion in 2007, compared with EUR 3 billion in 2006, 
or an increase in interbank liabilities.

Like in 2006, the current account defi cit and the net direct and portfolio investment 
outfl ows were mainly fi nanced by an increase in resident banks’ net international liabilities. 

Despite being adversely impacted by the current account defi cit, the domestic savings 
rate1 (obtained by adding the current account as a percentage of GDP and the investment 
rate) continued its upward trend observed since 2003 to stand at 21% in 2007.

Keywords: balance of payments, current account, trade balance, direct investment, portfolio investment, 
international investment position, mergers and acquisitions.
JEL codes: F10, F21, F23
NB:  The French language version of this article was published in July 2008 in the Bulletin de la Banque de France No. 173 (available on the 

Banque de France website: http://www.banque-france.fr/fr/publications/telechar/bulletin/etu173_3.pdf). 
1      The current account balance is, in accounting terms, the difference between national savings (income minus consumption) and investment 

carried out in France.
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1| Current and capital accounts

The current account defi cit refl ects an increase in the goods defi cit, 
which climbed from EUR 29 billion to EUR 40 billion as a result of a 
deterioration in the trade in cars and intermediate goods. The services 
trade surplus was up by EUR 1 billion to stand at EUR 11 billion. This 
improvement stems from a slight increase in the travel and transport 
balances. The travel surplus reached nearly EUR 13 billion, close to the 
record surplus of EUR 14 billion recorded in 2000. Conversely, the surplus 
on “other services” posted a slight decrease, totalling EUR 1.3 billion.2 

Like in 2006, the income surplus stood at roughly EUR 29 billion. 
This balance is the highest since 1999. The current transfers defi cit has 
remained stable (at around EUR 22 billion) for the past three years. 

1|1 Goods

In 2007, the goods balance still posted a defi cit, amounting to 
EUR 39.7 billion, compared with EUR 29.4 billion in 2006. 

The customs trade defi cit in fob-fob terms increased further to 
EUR 10.6 billion. Contrary to what had been recorded the previous year, 
this deterioration is not attributable to the energy trade defi cit. The latter 
actually declined by around EUR 1 billion as a result of a slight drop in 
average oil prices and a reduction in imported volumes. The customs trade 
defi cit excluding energy worsened mainly on account of a deterioration 
of the trade balance in cars (EUR 4.4 billion) and intermediate goods 
(EUR 4.3 billion). From a geographical perspective, the goods trade with 
the euro area and China appears to have deteriorated markedly, posting 
trade defi cits of EUR 6.5 billion and EUR 3 billion respectively.

1|2 Services

After having been on a downward trend since the start of the decade, 
the services trade surplus increased by EUR 1.1 billion to stand at 
EUR 11 billion in 2007. 

This improvement results from a EUR 0.9 billion decline in the transport 
trade defi cit and a EUR 0.7 billion rise in the travel surplus, despite a 
EUR 0.5 billion decrease in the surplus on other services. 

2  Other services mainly correspond to trade in services between companies, such as fi nancial, IT, communication or construction services, royalties 
and licence fees, and research, technical assistance and study fees. They also include insurance services, personal and audiovisual services and 
government-related services.
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Transport
Given that receipts recorded much stronger growth than expenditure (4.3% 
and 0.4% respectively), the transport trade balance fell by EUR 0.9 billion. 
However, it continued to post a defi cit (amounting to EUR 3.1 billion) for 
the fourth year running. 

This improvement is the result of a reduction in the air transport defi cit 
(EUR 0.3 billion) and the maritime transport defi cit (EUR 0.4 billion) and 
a rise in the surplus on other transport (EUR 0.1 billion).

Travel

The travel trade surplus totalled EUR 12.8 billion in 2007, up by 
EUR 0.7 billion on the previous year, thus standing at the same level as at 
the start of the decade. 

Like in previous years, this surplus stems from France’s trade with 
European Union countries (EUR 15.1 billion), the defi cit with Spain 
being largely offset by the positive tourism balance with the Benelux, 
the United Kingdom and Germany.

Other services

The surplus on other services fell again in 2007, but to a much lesser degree 
(EUR 0.5 billion after EUR 4.1 billion in 2006). Expenditure posted higher 
growth than receipts, which, after having remained almost unchanged 
in 2006, posted a rise (7.3% and 5.4% respectively). 

This surplus is attributable both to international merchanting, which was 
signifi cantly reviewed in 2007,3 and royalties and licence fees. It offsets in 
particular the defi cit on “miscellaneous services to businesses”.

Chart 1  Current account
(EUR billions, unadjusted)
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3 See 2007 Annual Report on France’s Balance of Payments Box 3 page 26.
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The balance for royalties and licence fees was up by EUR 0.8 billion, 
mainly on account of the surplus recorded in the pharmaceutical sector. 
The construction, insurance and fi nancial services balances also improved. 
Conversely, the balance for IT services, international merchanting, 
commercial services and miscellaneous services to businesses worsened. 
The latter fell by EUR 1.4 billion in 2007, compared with 1.8 billion in 2006, 
as a result of the changes in the “management fees” item, which records 
the fi nancing of the operation of subsidiaries or other entities abroad. 

1|3 Income

In 2007, the income surplus stood at EUR 28.5 billion, down by 
EUR 0.3 billion on 2006, when it had increased by EUR 8.6 billion. 
Expenditure and receipts posted a strong rise (23.0% and 18.5% 
respectively).

This surplus refl ects the traditional surplus on direct investment income 
combined with the surplus on the compensation of employees. 

In 2007, portfolio investment income registered a surplus, after having 
shown a defi cit for the past fi ve years. This improvement stems from a 
signifi cant rise in receipts.

Conversely, the defi cit on other investment income continued to widen.

Chart 2  Investment income balance (incl. reinvested earnings)
(EUR billions)
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1|4 Current transfers and capital account

In 2007, the current transfers defi cit rose by EUR 0.5 billion relative 
to 2006 to stand at EUR 2.1 billion. Expenditure and receipts dropped by 
0.9% and 4.1% respectively.

The capital account recorded a surplus, mainly as a result of the sale by a 
French company of oil mining rights.

2| Financial account

The fi nancial account records French residents’ trade in fi nancial 
assets with the rest of the world. In 2007, infl ows exceeded outfl ows by 
EUR 22.2 billion, compared with EUR 70.5 billion in 2006. Like in 2006, 
this situation was mainly brought about by deposits and loans, which 
posted net infl ows of EUR 161.3 billion. These fl ows – after taking into 
account of valuation effects and euro exchange rate variations – resulted 
in a net external asset position at market value of EUR 254.4 billion (13.4% 
of GDP), compared with EUR 116.2 billion in 2006 (6.4% of GDP). 

2|1 Direct investment

In 2007, direct investment posted net outfl ows of EUR 48.7 billion, as 
against EUR 34.4 billion in 2006. The ongoing international merger and 
acquisition activity has led to an intensifi cation of cross-border relations 
between affi liated companies regarding both French investment abroad 
and foreign investment in France.

France’s net direct investment position stood at EUR 566 billion, up by 
EUR 44 billion in year-on-year terms. Assets and liabilities were up by 
EUR 159 billion and EUR 115 billion respectively. The scale of these 
changes are in line with observed transaction fl ows (EUR 164 billion and 
EUR 115 billion respectively), refl ecting the fact that the increase in the 
prices of shares and other equity offset the euro exchange rate effects. 

French direct investment abroad

French direct investment abroad amounted to EUR 164.1 billion in 2007, 
compared with EUR 96.7 billion in 2006. This is the second highest 
level after the record high of EUR 192.6 billion registered in 2000. It 
can largely be attributed to the strong increase in intercompany loans. 
These transactions appear to have become increasingly interchangeable 
with equity capital transactions. Nowadays, the major French groups 
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have an important network of subsidiaries abroad in order to carry out 
purchases in other geographical areas. These groups are thus able to carry 
out equity capital transactions abroad, either via a resident structure 
(parent-company or subsidiary), or via their subsidiaries abroad, which 
benefi t from intercompany loans. In 2007, the share of equity capital 
transactions (excluding real-estate investment) amounted to 34.5% of total 
net fl ows, compared with 60% in 2006; conversely, the share of other capital, 
i.e. short and long-term loans and cash pooling from French companies to 
their non-resident subsidiaries, was up by 35 percentage points to 49%. 
Industrialised countries are still the major recipients of French direct 
investment abroad.

According to the breakdown by type of transactions, equity capital 
transactions (excluding real-estate investment) dipped slightly from 
EUR 55.4 billion in 2006 to EUR 53.2 billion in 2007. Among the main 
transactions carried out in 2007, it is worth mentioning the acquisition 
by Danone of Numico (Netherlands), leading European company 
specialised in baby food and clinical nutrition, and the merger of Unibail 
and Rodamco (Netherlands).

Other capital stood at EUR 80.4 billion, i.e. roughly six times the net 
amount recorded in 2006. Lastly, real-estate investment increased to 
EUR 3.3 billion from EUR 2.9 billion in 2006, and reinvested earnings rose 
by EUR 2.6 billion to EUR 27.2 billion.

From a geographical perspective, the 27 countries of the European Union 
and the 13 euro area countries receive 75.5% and 63% respectively of net 
direct investment fl ows. The degree of concentration in the euro area 
appears to be stronger than in 2006. However, the United States is still one 
of investors’ favourite countries and ranks second among the recipients 
of French direct investment.

In 2007, industrialised countries accounted for over 91% of French direct 
investment abroad, as against 86% in 2006. The share of industrialised 
countries is, however, overestimated by the international methodology used 
to calculate direct investment, based on the principle of fi rst counterpart 
country.4 This probably explains why French direct investment in the 
Asia-Pacifi c region appears to be so low.

The stock of French direct investment abroad in market value terms grew 
at a slower pace in 2007 than in 2006 (around 11% compared with 17%). 
Despite major transaction fl ows, the value of the stock was reduced by 
EUR 5.6 billion due to exchange rate and asset price variations. The share 
of the stock of French direct investment abroad made in listed companies 
remained stable, amounting to EUR 101.4 billion, i.e. around 8% of the total.
4 According to this principle of the 5th IMF Balance of Payments Manual, the country considered as the recipient of French direct investment abroad is 

not the country of the ultimate benefi cial owner of the invested funds but the fi rst country of location when they leave France. In balance of payments 
statistics, French investment in China transiting through a Dutch subsidiary shall be considered as French direct investment in the Netherlands.
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Foreign direct investment in France
In 2007, foreign direct investment in France amounted to EUR 115.4 billion, 
a record high, compared with only EUR 62.3 billion in 2006. Other capital 
and, to a lesser extent, reinvested earnings posted a sharp increase, to 
stand at EUR 76.2 billion and EUR 17.6 billion respectively. Real-estate 
investment rose by EUR 2 billion to EUR 10.9 billion. Only equity capital 
transactions remained stable at EUR 21.7 billion. As in 2006, industrialised 
countries were still the leading foreign investors in France.

Real-estate investment continued to expand despite the ongoing price 
increase both for residential and commercial property, and the completion 
of a large number of projects in the past few years. 

However, the surge in intercompany loans (147% over one year), which 
had already been pointed out in the case of French direct investment 
abroad, should be put into perspective. Indeed, according to the current 
methodology used by the IMF, if a French group sets up its cash centre 

Chart 3  Direct investment
(EUR billions)
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abroad, the funds deposited there by resident entities with excess cash 
will be considered as French direct investment abroad; similarly, funds 
made available to resident entities shall be considered as foreign direct 
investment in France. This leads to an overestimation of direct investment 
infl ows and outfl ows and skews the geographical breakdown in favour of 
countries hosting cash centres. 

Given the principle of fi rst counterpart country, euro area countries are 
still the main foreign investors in France, accounting for nearly 62% of total 
foreign direct investment fl ows. The Netherlands is the leading investor in 
France, followed by the United States and the United Kingdom.

The stock of foreign direct investment at market value increased by 11.7%, 
reaching EUR 1,098.1 billion, almost entirely as a result of infl ows since 
price effects only accounted for EUR 4.1 billion of the total. Exchange rates 
against the euro have a very limited impact on foreign direct investment in 
France as only a small proportion of intercompany loans is denominated 
in foreign currencies. 

2|2 Portfolio investment

In 2007, portfolio investment net outfl ows stood at EUR 131.9 billion, 
compared with EUR 59.4 billion in 2006.

Equity investment posted net outfl ows of EUR 44.8 billion, compared with 
infl ows of EUR 14.7 billion in 2006. This swing is attributable to the sale of 
EUR 16.5 billion worth of foreign equities by residents (after having been 
net buyers in 2006) on the one hand, and the sale of EUR 61.3 billion worth 
of French equities by non-residents (also net buyers in 2006). Sales of 
equities issued in the euro area by French investors registered a substantial 
increase from EUR 2.4 billion in 2006 to EUR 15.1 billion in 2007.

As regards the other fi nancial instruments, net outfl ows totalled 
EUR 87.1 billion, compared with EUR 74.1 billion in 2006. By type of 
instrument, outfl ows on mutual fund shares were signifi cantly higher 
than in 2006: EUR 59.7 billion as against EUR 4.2 billion. Conversely, 
outfl ows on debt securities with maturities of over one year and money 
market instruments recorded a decrease, falling to EUR 22.1 billion and 
EUR 5.3 billion from EUR 60.2 billion and EUR 9.6 billion respectively.

At end-2007, France’s portfolio investment position showed net assets of 
EUR 112.6 billion, compared with net liabilities of EUR 154.5 billion at 
end-2006. However, this improvement is largely due to the better statistical 
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coverage of residents’ assets held with French custodians. This has led to 
a decline in liabilities vis-à-vis non-residents, computed as the difference 
between residents’ securities issuance and investment.

Excluding the statistical effect, net balance of payments fl ows made a 
positive contribution of EUR 131.9 billion to the portfolio investment 
position, which was partly offset by the EUR 37.8 billion negative 
contribution from valuation effects. 

Investment in foreign securities by residents

In 2007, net purchases of foreign securities by residents totalled 
EUR 161.1 billion, down by EUR 109.3 billion on the previous year.

Chart 4  Portfolio investment
(EUR billions)

A: Equity portfolio investment
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MFIs’ net purchases rose by EUR 17 billion to stand at EUR 102.4 billion. 
Their investment in equities and mutual fund shares posted a marked 
increase from EUR 7.9 billion in 2006 to EUR 36 billion in 2007, while their 
purchases of debt securities with a maturity of over one year dropped from 
EUR 98.3 billion to EUR 76.8 billion. Overall, the MFI sector accounted 
for the lion’s share of total investment in foreign securities by residents, 
i.e. 63.6%, compared with 31.6% in 2006 and 38.4% in 2005. 

Net purchases by “other sectors” stood at EUR 23.3 billion, 
i.e. EUR 146.1 billion less than in 2006.

As regards the geographical breakdown, residents’ net purchases in 2007 
mainly consisted of securities issued by euro area residents (57.6%), 
slightly more than in 2006 (53.6%). As regards debt securities with a 
maturity of over one year, those issued in the euro area accounted for 
74.0% of purchases, compared with 65.3% in 2006. Conversely, 75% of 
purchases of equities and mutual fund shares were made up of securities 
issued by non-euro area residents.

Resident holdings of foreign securities stood at EUR 2,046.9 billion at 
end-2007, as against EUR 1,863.2 billion at end-2006. In addition to the 
statistical coverage effect (EUR 77.7 billion), this increase is accounted for 
by a rise in residents’ net purchases. 

As regards foreign equities, excluding the statistical effect, holdings 
decreased by EUR 49 billion, of which EUR 16.5 billion was due to 
transaction fl ows. Holdings of mutual funds rose by EUR 64.6 billion, of 
which EUR 70.9 billion was accounted for by net purchase fl ows. 

Resident holdings of bonds and notes increased by EUR 134.3 billion to 
stand at EUR 1,338.2 billion, but only by EUR 86 billion if the statistical 
coverage effect is not taken into account. Transaction fl ows accounted for 
EUR 102 billion of the total. However, these purchases mainly covered 
cross-transactions between a resident parent company and its non-resident 
subsidiary, with, as a counterpart, sales of fi nancial derivatives by the 
parent company to its subsidiary. 

At end-2007, bonds and notes accounted for 65.4% of total resident holdings 
of foreign securities at market value, equities 17.9%, mutual fund shares 
10.5% and money market instruments 6.1%. 

Securities issued in the euro area account for 62.4% of total resident 
holdings, up from 60.9% in 2006.
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Investment in French securities by non-residents
In 2007, net purchases of French securities by non-residents amounted 
to EUR 29.2 billion, the lowest level since 1999. The highest level was 
recorded in 2006 (EUR 211.0 billion). 

Non-residents sold EUR 50.1 billion worth of equities and mutual fund 
shares, after having made net purchases to the tune of EUR 58.8 billion 
in 2006. 

Net subscriptions and purchases of bonds and notes by non-residents 
totalled EUR 79.9 billion, down from EUR 165.5 billion in 2006 They were 
essentially composed of securities issued by MFIs. These amounted to 
EUR 53.6 billion, i.e. 67% of the total, compared with EUR 82.6 billion 
in 2006 (i.e. 49.9% of subscriptions). Net purchases of OATs stood at 
EUR 11.1 billion, after EUR 26.5 billion in 2006. As regards money 
market instruments, net purchases of French Treasury bills by 
non-residents amounted to EUR 3 billion in 2007, compared with 
net sales of EUR 22.2 billion in 2006. At the same time, purchases by 
non-residents of short-term securities issued by MFIs fell from 
EUR 8.7 billion to EUR 3.4 billion.

Non-residents continued to invest massively in euro-denominated bonds 
(roughly 90% in 2007, after 74.3% in 2006). 

As regards money market instruments, investors acquired EUR 13.2 billion 
worth of euro-denominated securities and sold EUR 13.8 billion worth of 
foreign currency-denominated securities.  

Non-resident holdings of French securities stood at EUR 1,934.3 billion at 
end-2007, after EUR 2,017.7 billion at end-2006. They dropped by nearly 
EUR 96 billion as a result of the downward revision of the holding rates 
by non-residents of bonds issued by the private sector. But this decline 
was partly offset by the valuation effects, estimated at EUR 7.1 billion for 
equities and mutual fund shares and 10.2 billion for all other instruments. 
Consequently, the change in holdings amounted to EUR 83.4 billion. 

Bonds and notes made up the lion’s share of non-residents’ holdings of 
French securities: 59.2% in 2007 compared with 58% in 2006.

Equities accounted for 29% of holdings, down by 2.2 percentage points 
on 2006. In 2007, non-residents held EUR 561.1 billion worth of French 
equities, compared with EUR 630 billion at end-2006. They thus held 
38.5% of the capital of French companies listed on the CAC 40, down by 
6.8 percentage points relative to 2006.
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Non-resident holdings of bonds and notes totalled EUR 1,144.5 billion, 
compared with EUR 1,172.2 billion in 2006, with a statistical adjustment 
of EUR 95.8 billion. Holdings of government securities posted a smaller 
rate of increase than in 2006, leading to a holding rate of government 
negotiable debt securities by non-residents of 60%.

2|3 Other investment (deposits and loans)

In 2007, other investment net infl ows stood at EUR 161.3 billion, relatively 
close to the level recorded in 2006.

In 2007, the net liabilities of monetary fi nancial institutions (MFIs) 
totalled EUR 96.4 billion, down by EUR 39.4 billion on 2006. Conversely, 
the Banque de France recorded net assets of EUR 55.9 billion, up by 
EUR 35.9 billion on the previous year.5

General government posted net infl ows of EUR 7.9 billion as a result of 
a decrease in their net external assets, while other sectors recorded net 
infl ows of EUR 1.1 billion, compared with EUR 9.6 billion in 2006. 

Overall, the deposit/loan position posted net liabilities of EUR 430.7 billion 
at end-2007, after EUR 295.8 billion a year earlier. The net liabilities of 
the MFI sector rose from EUR 299.4 billion to EUR 370.9 billion over the 
same period. Furthermore, the Banque de France posted net liabilities of 
EUR 49.1 billion, compared with net assets of EUR 1.0 billion in 2006.

Deposits and loans of monetary fi nancial institutions

Like in 2005 and 2006, the liabilities of resident MFIs registered an 
increase, to stand at EUR 280.4 billion. Their assets also rose, climbing 
from EUR 127.8 billion in 2006 to EUR 184 billion. As a result, MFIs posted 
net liabilities of EUR 96.4 billion, of which 75% were euro-denominated. 

Like in 2006, MFIs were predominantly refi nanced, in euro, mainly 
through transactions with fi nancial counterparties in the United Kingdom. 
Foreign currency transactions were mainly conducted with the United 
States. Conversely, resident MFIs were net lenders vis-à-vis the euro area, 
to the tune of EUR 24.3 billion, the majority of which was denominated in 
euro and benefi ted non-fi nancial institutions.

The deposit-loan position of MFIs showed net liabilities of EUR 370.9 billion 
at end-2007, up by EUR 71.5 billion on the previous year. This increase 
is solely due to a rise in MFIs’ liability position in euro vis-à-vis non-euro 
area countries, in particular the United Kingdom. 

5  For further details on the Bank’s transactions, see Box 7 of the Annual Report.
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MFIs’ liability position in foreign currency vis-à-vis non-euro area countries 
remained stable at around EUR 230 billion. Indeed, the effect of transactions 
fl ows was almost entirely offset by the exchange rate effect with a positive 
impact of EUR 24.8 billion on the value of the net position. 

Deposits and loans excl. MFI transactions 
(general government, other sectors, Banque de France)

In 2007, general government assets dropped by EUR 7.4 billion, while their 
liabilities rose by EUR 0.5 billion, resulting in net infl ows of EUR 7.9 billion. 
This can largely be accounted for by the settlement of government 
short-term investment transactions with non-resident counterparties 
(EUR 5.1 billion). Trade credits posted net receipts of EUR 1.5 billion, due 
to the fall in the amount of credit insurance loans. 

The general government creditor position dropped by EUR 9 billion to 
EUR 18.8 billion, mainly as a result of a decrease in assets. 

The other sectors, i.e. non-fi nancial corporations, non-monetary 
fi nancial intermediaries (investment fi rms, non-money market funds) 
and insurance companies, posted net infl ows of deposits and loans, excl. 
trade credits, to the tune of EUR 4 billion, compared with EUR 9.6 billion 
in 2006. This stems from a slower rate of increase in liabilities, which 
stood at EUR 10.7 billion in 2007, after EUR 15.4 billion in 2006. Four 
fi fths of this amount were made up of net loans – mainly denominated in 
euro – taken out by investment fi rms with non-euro area counterparties. 
Other companies’ deposit/loan transactions were close to equilibrium, 
i.e. EUR 0.7 billion. The deposit/loan position of “other sectors” showed 
net liabilities of EUR 52.7 billion at end-2007, down by EUR 3.4 billion 
relative to end-2006. This deterioration is largely due to a EUR 2.2 billion 

Chart 5  Deposit/loan position of MFIs
(EUR billions)
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increase in the liabilities of non-fi nancial corporations and insurance 
companies.

The liabilities of the Banque de France rose by EUR 70.1 billion, while 
its assets were up by EUR 14.2 billion, resulting in net infl ows of 
EUR 55.9 billion, compared with EUR 20 billion in 2006. The deposit/loan 
position of the Banque de France (excl. securities and reserve assets) 
changed radically in 2007: after having posted net assets of EUR 1 billion 
at end-2006, it recorded net liabilities of EUR 49.1 billion in 2007. This is 
linked to the development of its bank intermediation activities (reserve 
management) for institutional clients.

2|4 Reserve assets

Reserve assets climbed by EUR 0.5 billion, compared with EUR 8.8 billion 
in 2006. Purchases of non-euro area currencies amounted to EUR 2.1 billion, 
while net outfl ows resulting from transactions with the International 
Monetary Fund totalled EUR 0.3 billion. Sales of monetary gold reached 
EUR 1.9 billion.

The stock of reserve assets was up by EUR 4 billion to stand at 
EUR 78.6 billion at end-2007. This increase is mainly due to revaluations 
(EUR 3.5 billion), in particular that of monetary gold. 

Foreign currency reserve assets posted a EUR 1 billion decrease, mainly 
on account of a foreign currency revaluation (EUR 3.1 billion) for a greater 
amount than the transactions recorded in the fl ows. 

3| Overall equilibrium of the balance of payments 

Like in 2006, external fi nancing needs resulting from the current account 
defi cit and net direct and portfolio investment outfl ows were covered, 
but for slightly smaller amounts, by banks’ international net liabilities 
in deposits and loans. However, unlike in the previous year, when the 
drawing up of the balance of payments had led to an excess of observed 
liabilities over outfl ows resulting in a signifi cant adjustment, errors and 
omissions only totalled EUR 1.7 billion. 
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Despite being adversely impacted by the current account defi cit, the 
domestic savings rate6 (obtained by adding the current account as a 
percentage of GDP and the investment rate) continued its upward trend 
observed since 2003 to stand at 21% in 2007.

Chart 6  Balance of payments equilibrium
(EUR billions)
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Chart 7  Savings and investment in France between 1990 and 2006
(as a % of GDP)
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carried out in France.
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This article presents a new business sentiment indicator (indicateur du climat des 
affaires – ICA) for market services produced by the Banque de France. The indicator 
summarises the information contained in the business survey on services in the 
Banque de France’s Monthly Business Survey. It thus provides an early signal regarding 
economic activity in market services. It also adds to the range of the Bank’s short-term 
and business conditions analysis indicators, notably by providing specifi c information 
that complements the ICA for industry.
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Since May 2002, the Banque de France has calculated a business 
sentiment indicator (ICA) for industry, which is published each 
month in the Overview of its Monthly Business Survey. However, 

the services sector has become essential to understand developments in 
the French economy. Indeed, market services represent about 45% of total 
output (48% in 2006), with industrial output accounting for close to 30%. 
Moreover, it has been shown that surveys in the market services sector 
provide valuable information for forecasting quarterly growth in GDP.1

This article details the construction of a business sentiment indicator 
for market services designed to summarise the information contained 
in the balances of opinion on market services in the Monthly Business 
Survey. This ICA for services will be interpreted as a measure of business 
sentiment as it is perceived by business managers, with a high value 
indicating a favourable opinion.

Since 1989, the Banque de France has had at its disposal information 
on market services derived from Monthly Business Surveys. Over the 
years, the sectors covered and the number of questions in the surveys on 
services have increased. Currently, surveys on services cover ten sectors 
of activity: hotels, temporary work, IT engineering, technical engineering, 
vehicle rental, business and management consulting, advertising agencies 
and consulting, cleaning services, automotive repairs and road haulage. 
The questions asked relate to the recent past and business managers’ expectations 
about the future. They make it possible to capture short-term developments 
in the behaviour of economic agents and to sum up the current situation 
and the outlook for future developments. In addition, the surveys have 
the advantage of being a source of rapidly available information, i.e. the 
results are available much more quickly than the main macroeconomic 
aggregates. Moreover, they are subject to few revisions.

In order to construct the business sentiment indicator for services seven 
balances of opinion are used2 regarding: change in activity compared with 
the previous month (M/M-1) (l’évolution de l’activité – EVACT); M/M-1 
change in prices (l’évolution des prix – EVACT); M/M-1 change in staff 
levels (l’évolution des effectifs – EVEFF); the cash-fl ow situation (niveau de 
trésorerie – NIVTRES); the forecast for activity over the coming months 
(prévision de l’activité – PREVACT); the forecast for prices over the coming 
months (prévision de prix – PREVPRIX); and the forecast for staff levels 
over the coming months (prévision d’effectifs – PREVEFF).3

These balances of opinion were chosen because they display both a strong 
correlation between one another – for example, the correlation coeffi cient 

1 Bouton and Erkel-Rousse (2003) and Darné and Brunhes-Lesage (2007).
2 Other questions are available but their historical series are too short.
3 All of the surveys are seasonally adjusted.
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between the EVEFF and PREVACT balances is 0.89 (see Appendix) – and 
very similar fl uctuations (Chart 1), which justifi es deriving a common 
signal from them.

The method used to construct the business sentiment indicator for 
services is similar to that employed for the ICA for industry that is already 
published. It consists fi rst in smoothing each balance of opinion, denoted 
SOLDi, with i ranging from 1 to 7 for the seven indicators selected, using a 
three-month moving average:

MSOLi,t = (SOLDi,t + SOLDi,t-1 + SOLDi,t-2 )/3

The second stage consists in carrying out a principal component analysis 
(PCA) of these smoothed series and taking the fi rst axis, denoted 
AXE1_MSOL. In the fi nal stage, this factor is transformed as follows:

ICASERV = (AXE1_MSOL × 10) + 100

This transformation makes it easier to interpret the indicator. If its value is 
below 100, business conditions in services are unfavourable, and vice versa. 
The higher this value, the more positive the opinion of business managers 
in the services sector. 

However, a major obstacle is encountered in the construction of this 
indicator since there was a change in the frequency of survey data on 
market services during this period, making principal component analysis 
inappropriate. Having been bimonthly from 1989 to June 2002, these 
data subsequently became monthly. To address this problem, the series 

Chart 1 Balances of opinion for all services in Banque de France surveys
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have been interpolated using the missing observations approach proposed 
by Gómez and Maravall (1994; see Box) and available in the software 
TRAMO.

This approach has several advantages:

• it makes it possible to obtain suffi ciently long data series with uniform 
monthly frequency;

• it enables the construction of a composite indicator taking into 
account series with different frequencies as well as breaks in frequency 
(Cornec and Deperraz, 2006).4 Darné and Brunhes-Lesage (2007) have 
used these backdated series to forecast quarterly GDP growth in France.

The business sentiment indicator thus makes it possible to capture 
developments in business conditions in services: it is strongly correlated 
with developments in services output5 (Chart 2), since the correlation 
coeffi cient between the level of the ICA6 and the year-on-year change 
in services output is 0.87 (see Table 1). The ICA has the advantage both 
of being clearer than the balances of opinion taken separately and of 
facilitating the interpretation of survey results, as changes in it are less 
volatile. 

The interpolation method using Gómez and Maravall’s (1994) 
missing observations approach

This method for addressing the problem of the optimal estimation of missing 
observations is called the “skipping approach”. It was originally developed by Jones 
(1980) for stationary ARMA models and extended to non-stationary ARIMA models 
by Gómez and Maravall (1994) (see also Harvey and Pierse, 1984; Kohn and Ansley, 
1986; and Nijman and Palm, 1986). As a consequence, it presupposes that the original 
series is generated by an ARIMA process. The main feature of this approach is the 
use of an “augmented Kalman fi lter” (Gómez et al., 1997) to assess likelihood, with 
the missing observations omitted from the calculations. It is then possible to estimate 
the maximum likelihood of the parameters of the ARIMA model and the missing 
observations are interpolated by means of a smoothing algorithm. This method is 
implemented using the software TRAMO.1

1 The TRAMO software also provides a second method for dealing with the problem of missing observations called the 
“additive outlier approach” proposed by Gómez, Maravall and Peña (1999). Gómez et al. (1999) have shown that 
the skipping approach and outlier approach yield equivalent results.

4 See also recent work by Angelini, Henry and Marcellino (2006) and Marcellino (2007). Marcellino (1998) has provided a review of the literature 
on the different methods used to deal with missing observations.

5 Services output at chain-linked, previous-year prices, seasonally and working-day adjusted.
6 The quarterly ICA is obtained by taking the last month of the quarter and not the average of three months, on account of its being constructed 

using a three-month moving average.
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We can see that the slowdown in market services activity from 1990 to 1993 
is closely tracked by the indicator. The strong recovery from 1993 to end-1995 
is also reproduced with a slight lead. There was dynamic growth in market 
services from 1996 to 2000 due in particular to the growing interest in 
new technologies. This period of expansion was temporarily interrupted 
from late 1998 to early 1999 by the fi nancial crisis in South-East Asia, 
thus causing a short trough in economic activity. Subsequently, the sharp 
slowdown in services activity in 2000-2002 is well refl ected by the indicator. 
However, the brief upturn in services output in 2002 is not refl ected. From 
mid-2003, the indicator corroborates the recovery in services activity, but 
more strongly. Over the recent period, a discrepancy between services 
output and the indicator can be observed. Although the overall movement 

Chart 2 Business sentiment indicator for services 
and growth in services output
(year-on-year change)
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Table 1 Correlation coeffi cients between the variation in market 
services output (year-on-year change) and the Banque de France’s 
and INSEE’s business sentiment indicators for services

Services output Banque de France’s 
services ICA

INSEE’s services 
ICA (a)

Services output 1.00

Banque de France’s services ICA 0.87 1.00

INSEE’S services ICA 0.75 0.81 1.00

(a) INSEE’s ICA for services is calculated using the technique of dynamic factor analysis. It 
describes the common component of six balances of opinion (past activity, forecast activity, 
general outlook, forecast demand, past operating income and forecast operating income). See 
Cornec and Deperraz (2006) for a detailed description of this indicator.
Source: Banque de France. Period: 1990:Q1-2007:Q4.
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consists in a rebound in services activity, there are greater fl uctuations 
with respect to output than for the indicator. This pattern can also be 
observed in the case of INSEE’s indicator (Chart 3). This discrepancy 
refl ects the divergence between the opinion of business managers and the 
economic indicators. Moreover, we can see that the Banque de France’s and 
INSEE’s ICA for services display a relatively similar pattern (see Chart 3). 
In addition, the two indicators are well correlated with developments 
in services output (0.87 and 0.75 for the Banque de France and INSEE’s 
indicator respectively – see Table 1). Thus, the Banque de France’s indicator 
enables business conditions in services to be well captured.

Moreover, the services business sentiment indicator is well correlated 
with developments in gross domestic product. Indeed, the correlation 
coeffi cient between the indicator and the year-on-year change in GDP 

Chart 3 Services output and the Banque de France’s 
and INSEE’s business sentiment indicators
(year-on-year change)
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Table 2 Correlation coeffi cients between GDP (year-on-year change) 
and the Banque de France’s business sentiment indicator 
for services and industry

GDP Services ICA Industry ICA

GDP 1.00

Services ICA 0.87 1.00

Industry ICA 0.82 0.77 1.00

Source: Banque de France. Period: 1990:Q1-2007:Q4. 
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is 0.87 (Table 2 and Chart 4). The indicator thus makes it possible to 
capture not only business conditions in services but also macroeconomic 
conditions more generally. This fi nding confi rms the study by Darné and 
Brunhes-Lesage (2007), which shows the contribution made by surveys of 
business conditions in services to the short-term forecasting of economic 
activity.

This business sentiment indicator summarises the opinions of business 
managers about business conditions in services. It thus provides an early 
signal regarding economic activity in market services as it will be updated 
every month using the new information available in the Monthly Business 
Survey. It also adds to the range of the Banque de France’s short-term 
and business conditions analysis indicators, notably by providing specifi c 
information that complements the business sentiment indicator for 
industry.

Chart 4  Business sentiment indicator for services, 
business sentiment indicator for industry and GDP growth
(year-on-year change)
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Appendix

Correlation coeffi cients between balances of opinion 
and services output

EVACT EVEFF EVPRIX NIVTRES PREVACT PREVEFF PREVPRIX PSERM

EVACT 1.00

EVEFF 0.84 1.00

EVPRIX 0.48 0.71 1.00

NIVTRES 0.61 0.72 0.56 1.00

PREVACT 0.84 0.89 0.63 0.59 1.00

PREVEFF 0.77 0.90 0.75 0.79 0.87 1.00

PREVPRIX 0.60 0.76 0.90 0.54 0.75 0.76 1.00

PSERM 0.74 0.65 0.47 0.63 0.66 0.71 0.49 1.00
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This paper presents a revised version of the OPTIM model (Irac and Sédillot, 2002) 
used at the Banque de France to forecast French quarterly GDP growth and its main 
components over two quarters (the “coincident quarter” and the “quarter ahead”). 
The OPTIM model is designed for use on a monthly basis by integrating monthly 
economic information through bridge equations of the variables of the quarterly 
accounts. For each GDP component (for both supply and demand sides), bridge 
equations are specifi ed by using a general-to-specifi c approach (Gets) implemented 
in an automated way by Hoover and Perez (1999) and improved by Krolzig and 
Hendry (2001). This approach helps to automatically select adequate independent 
variables from a large data set in an optimal manner. Dynamic forecasting is used to 
assess the forecasting performance of the revised OPTIM model. The results obtained 
show that the model outperforms simple statistical models.
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Obtaining information as soon as possible about a country’s 
present economic situation and its growth prospects is a pivotal 
issue for economic and political decision-makers. The broadest 

measurement of a country’s economic activity is quarterly GDP, the offi cial 
fi gures for which are published in the national accounts several weeks 
after the end of the quarter. For example, in France, INSEE, the national 
institute of statistics, has a publication lag of around 45 days. It is therefore 
useful for an institution like the Banque de France to be able to make an 
assessment of the French economic situation before publication of the 
quarterly national accounts.

With this in mind, the present paper describes a new version of the OPTIM 
model,1 developed by Irac and Sédillot (2002), used by the Banque de 
France to forecast the quarterly growth rate of French GDP and its various 
components. Its main aim is to produce as accurately as possible a monthly 
assessment of the GDP growth rate for the “coincident quarter” and the 
“quarter ahead”. From a wide data set available on a monthly basis, the 
approach consists in fi rst forecasting the main components of the national 
accounts (both supply side and demand side), then aggregating them 
in order to forecast total GDP. A breakdown of the components has the 
advantage of providing quantitative information enabling a more detailed 
analysis of the economic situation.

Numerous quantitative methods have been proposed in econometric 
literature in order to forecast the short-term real economic activity of 
a country. Currently, two main types of approaches are used. The fi rst 
approach consists in carrying out forecasts with dynamic factor models, 
such as that developed in the works of Stock and Watson (2002, 2006), Forni 
et al. (2003) and Schumacher (2007). This approach uses a large number of 
variables that are broken down into a limited number of common factors 
and idiosyncratic components. The methodology of dynamic factor models 
is increasingly popular in econometric literature, particularly as regards 
macroeconomic forecasting. However, this approach is often perceived by 
economic forecasters as a “black box” since the results obtained are diffi cult 
to interpret from an economic point of view (see Banbura and Rünstler, 
2007). The second approach is perhaps less innovative econometrically 
speaking, but remains more informative in the interpretation of economic 
fl uctuations. It consists in constructing linear bridge equations of the 
variables of quarterly accounts using monthly data. This type of model, 
known as a bridge model, has been used by several authors to forecast GDP 
growth (Sédillot and Pain, 2003, Rünstler and Sédillot, 2003, Baffi gi et al., 
2004 and Diron, 2006). This is the approach that we have used.

1  See the article by Barhoumi et al. (2007) for detailed results of the model.
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1| Objectives

The fi rst objective is to construct a bridge model that combines the various 
equations of the main components of French GDP. GDP is disaggregated 
according to the supply side and demand side components. For each 
component, a bridge model is estimated from variables selected by an 
automatic procedure, called the general-to-specifi c approach (“Gets”): 
according to the results of statistical tests, a model retaining only the most 
relevant variables is extracted from the broadest possible initial model. This 
selection procedure enables economic forecasters to exploit a large set of 
macroeconomic series and it provides a robust, transparent and systematic 
econometric framework in the selection of independent variables in the 
forecasting equations. The components are then aggregated in order to 
calculate the GDP fi gure.

To carry out this exercise, we use two types of monthly variables. The 
fi rst type, known as hard data, are quantitative indicators of real activity, 
often from accounting sources (industrial production index, household 
consumption of manufactured goods, etc.), and the second type, called 
soft data, correspond to data from surveys on households and business 
leaders. Soft variables have several advantages over hard variables. In 
particular, they are rapidly available compared to the main macroeconomic 
aggregates and are hardly revised. Moreover, opinion surveys provide early 
indications on the recent past and short-term outlook on the behaviour 
of economic players.

From this bridge model, the aim is to provide a monthly GDP growth 
rate forecast for the current quarter (or “coincident quarter”) and for the 
following quarter (or “quarter ahead”).2 Since all the information builds 
up during the quarter, the model should be able to provide a forecast 
with increasing certainty. We have built a model to forecast the current 
quarter’s GDP and another to forecast that of the following quarter, by 
trying to select the most relevant indicators in each case.

2| Modelling strategy and data selection

2|1 A detailed forecast

The variables integrated into the OPTIM model are taken from quarterly 
accounts published by INSEE. The breakdown of GDP data is carried out 
on both the supply and demand sides. GDP forecasts are established from 
forecasts of the various components of production and are therefore reliant 

2  The current or “coincident” quarter refers to the fi rst quarter for which GDP fi gures have not been published yet.
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only on the supply approach. However, the modelling of demand side 
components sheds further light on the results and is crucial for analysis 
of the economic situation.

The breakdown used here is not exhaustive: certain components, which 
are diffi cult to forecast using equations based on economic reasoning, have 
not been modelled. This is particularly the case for the contribution to 
GDP growth of changes in inventories, which is directly calculated as the 
difference between GDP growth and the sum of contributions of the other 
demand side components. Furthermore, certain sub-components, such as 
non-market services output or intangible investment, are not modelled either. 
Lastly, intermediary consumption is disregarded: the GDP forecast is based 
on expected production and not value added. Key monthly data, such as 
the industrial production index, explicitly bear relation to production, while 
available information on intermediate consumption and value added is limited. 
All in all, the modelled components and sub-components are as follows:

Demand side

• Household consumption, calculated from aggregated forecasts of:

– household consumption of agricultural and agri-food products;
– household consumption of manufactured goods;
– household consumption of energy;
– household consumption of services.

• General government consumption.

• Investment, calculated from aggregated forecasts of:

– corporate investment in machinery and equipment;
– corporate investment in construction;
– household investment;
– general government investment.

• Exports.

Supply side

• Imports.

• Production, calculated from aggregated forecasts of:

– agricultural and agri-food output;
– manufacturing output;
– energy output;
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– construction output;
– market services output.

GDP is forecast via an equation on total production.

Thus, production, consumption and investment are aggregated through 
equations estimated on their sub-components: the weight of the 
sub-components is estimated from the coeffi cients of the aggregation 
equation, which refl ect an average of the weight over the estimation 
period. In order to limit the gap between these estimated weights and the 
actual weights, relatively short estimation periods have been chosen for 
the aggregation equations (six years).

2|2 Monthly forecasting exercises

This model has been designed for use on a monthly basis and is founded on 
explanatory data available each month (the previous version of the model 
was designed on a quarterly basis and therefore mainly used quarterly 
data). Since forecasts are carried out each month for the coincident quarter 
and the quarter ahead, a total of six exercises enable the forecasting of 
GDP growth for a given quarter. Typically, forecasts are made at the end 
of the month (just after publication of INSEE’s surveys on industry and 
services and the European Commission’s surveys and just before the fi rst 
ECB Governing Council meeting of the month), the last of the six forecasts 
being carried out 15 days before the publication of GDP data, i.e. 30 days 
after the end of the quarter being forecast. The diagram below shows the 
chronological order of the forecasting exercises for the GDP of the fi rst 
quarter of a given year.

Generally speaking, for each GDP component, a single equation is 
used for the three forecasts of the coincident quarter and another for 
the three forecasts of the quarter ahead. The only exception to the rule 
concerns equations for the coincident quarter’s production: the industrial 
production index (IPI) carries information relevant for the forecasting of 
production, but is published with a greater time lag than the survey’s data. 
As a result, equations excluding and including IPI are calculated and are 
used according to the information available when the forecasting exercise 
is carried out.

Monthly series are converted into quarterly data, taking the average values 
of the three corresponding months as the quarterly value. In the closing 
quarter, when the values of a series are only available for one or two 
months, the average of available data for the last three months is given. 
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2|3 A large data set

The equations are estimated on a quarterly basis, but are based on monthly 
data. As a result, the series that are available only on a quarterly basis 
have been excluded. When data are not available for certain months of 
the current quarter, the missing value of the quarter’s series is replaced 
by the moving average of the last three months available.

The series used correspond both to monthly macroeconomic data (such 
as household consumption of manufactured goods) and to survey data. 
As regards import and export equations, specifi c processing has been 
applied to the series from the European Commission survey: for the 
survey’s various questions, the corresponding series for each country are 
not considered separately, but in an aggregated way, by using the weights 
of the countries in France’s imports as weightings (the weights for exports 
are similar). Only the data relative to the main European trading partners 
are taken into account (i.e. 59.3% of France’s total imports for 2004, which 
is the year considered for weightings).

The table in appendix 2 shows the sources of the series used for each of 
the model’s equations.

2|4 Equations that lend themselves to 
economic interpretation

Though OPTIM is not a structural model, the economic signifi cance 
of econometric relations highlighted is taken into account, so that the 

Chronological order of forecasting exercises for the 1st quarter 
of a given year

November December January February March April May

Forecasts made with equations 
for the “quarter ahead”  

Forecasts made with equations 
for the “coincident quarter”

1st

forecast Q1
2nd

forecast Q1
3rd

forecast Q1
4th

forecast Q1
5th

forecast Q1
6th

forecast Q1

Publication
Q4 GDP

Publication
Q1 GDP
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latter may contribute to the economic analysis. Indeed, the aim of these 
forecasting exercises is not only to provide a precise forecast of the GDP 
but also to develop a coherent economic scenario. Thus, the coeffi cients 
of the selected equations must present signs refl ecting economic logic: for 
example, a negative relationship between unemployment and household 
consumption. A selection of equations based on economic reasoning also 
helps to limit the risk of obtaining spurious regressions.

2|5 The data selection method

The data selection method is intended to be as robust as possible and easily 
reproducible. In fact, statistical relationships can become eroded with time 
and it is useful to be able to re-estimate them easily. The variables are 
selected in the following way:

• A set of series, corresponding to a fi rst source of information, is 
pre-selected. The source in question is chosen for the link that it theoretically 
has with the modelled variable: for example, for the consumption of 
services, the Banque de France’s monthly business survey for services. 
The pre-selected series must have a strong correlation with the dependent 
variable and, on the contrary, as weak a correlation as possible with each 
other (in order to provide further information).

• Amongst this set of series, the most relevant variables, whether lagged 
or not, are selected via an automatic general-to-specifi c procedure (Gets) 
implemented by Hoover and Perez (1999) and improved by Krolzig and 
Hendry (2001). This procedure, implemented with the help of the Grocer 
module (Dubois, 2003) integrated into the Scilab software, systematically 
carries out a certain number of statistical tests enabling the selection of an 
equation that is as reliable as possible. The general form of these equations 
is as follows: 

 
yt = α  + Σβ

i Yt-i + ΣΣδ
j, i Xj, t-i + εt

m

i=1

q

j=1

k

i=0

where Y is the dependent variable and Xj the jth independent variable;

• A new set of series is then pre-selected from another source and merged 
with the series isolated by the Gets procedure. The same procedure is 
then applied to the new set in order to come up with a new equation. This 
operation is repeated in order to obtain, a priori, statistically satisfactory 
equations for different combinations of data sources that appear to be 
of interest (for example, for the consumption of services: the Banque 
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de France’s monthly business survey for services and INSEE’s monthly 
consumer confi dence survey). This procedure of a progressive increase 
in the data set is linked to the fact that in practice, selection via the Gets 
method can only work amongst a limited number of series (a maximum 
of twenty).

• The fi nal equation is chosen by comparing the statistical quality and 
economic interpretability of the different equations, but particularly by 
comparing the forecasting performance, by simulating the equations on 
the past, via recursive forecasts. Thus, the equation is estimated up until a 
given date and a forecast is made on the following period, then the equation 
is estimated again until the following date and simulated as a forecast on 
a further period and so on. The equation’s forecasting performance is 
calculated by using the RMSE.3 These simulations are carried out by taking 
into account the availability of independent variables: each estimate and 
each forecast is carried out by excluding the data for the independent 
variables that is unknown at the date corresponding to the simulation 
(for example, during the fi rst forecasting exercise in the fi rst quarter of 
2000, considered as a coincident quarter, IPI data is only available up until 
December 1999). This method can be used to compare the performances 
of equations derived from different sources, with different publication 
lags: an equation based on survey data may therefore under perform an 
equation based on IPI to track changes in the dependent variable, but 
outperform it in terms of forecasts, due to surveys’ shorter publication lag, 
which provides more complete information at the time of forecasting.

3| Results

All in all, more than thirty equations were specifi ed and estimated on GDP 
and its components. All of these equations are presented in the paper by 
Barhoumi et al. (2007). Only four of them are given here as examples: 
two from the supply side and two from the demand side. These equations 
have the characteristics sought when the model was created: they use a 
large range of indicators and are easy to interpret from an economic point 
of view.

3 Root Mean Squared Error, expressed as:  RMSE = √ 1 Σ (PIB
forecast, t

 – PIB
actual, t 

)2n

t =1n
 . 

  
RMSEs are measured from the latest known GDP fi gures at the date of writing and not from GDP fi gures provided in real time by INSEE’s fi rst 
results. The performance analysis of the OPTIM model on the fi rst series of publications will be carried out subsequently.
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• The equation for manufactured goods output for the coincident quarter 
including manufacturing IPI, estimated over the Q1 1991-Q4 2006 period, 
is as follows:

PMANU_GT= 0.082+0.371 PMANU_GTt-4+0.910 IPI_MANUF_GTt+0.038 Δ (PRODPREV_MANUF)t
t – stat   (0.989) (7.099)   (13.980)     (3.334)

R2=0.83; SE=0.55; DW=2.27

where PMANU_GT is the quarterly growth rate of manufacturing output, 
IPI_MANUF_GT is the quarterly growth rate of manufacturing IPI and 
PRODPREV_MANUF is the answer to INSEE’s monthly business survey 
for industry concerning personal production outlook. The presence of 
manufacturing output with a lag of four quarters takes into account a 
residual of annual seasonal factors remaining in the seasonally adjusted 
series. The criteria of the R2 confi rm that this equation is of good statistical 
quality.4 

This equation has the advantage of being based on two types of variable:
a monthly macroeconomic series, the IPI, which provides reliable 
information on the changes in the variable to be forecast, but is only 
available 40 days after the end of the month under review,5 and a series 
from a survey, which is less correlated to the variable to be forecast, but is 
available at the end of the month. If one of these two sources used gives 
a false indication of economic developments, this may be moderated by 
changes in the other indicator. Furthermore, the two series are linked to 
change in production, but are complementary insofar as the IPI concerns 

Chart 1  Manufacturing output, manufacturing IPI 
and production outlook
(en %)
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4  The statistical quality of the models was checked with a number of statistical assessments (see Barhoumi et al.).
5 The IPI for the whole of a given quarter is only available a few days before INSEE’s fi rst publication of that quarter’s GDP.
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the observed change in production while the survey series used is the 
balance of opinions on production outlook.

The chart above highlights the very strong correlation between 
manufacturing output measured in the quarterly accounts and the 
manufacturing IPI. However, in practice, when the fi rst forecast is made 
for the coincident quarter, the IPI is only available for the last month of 
the preceding quarter and it is worth using an alternative equation, based 
solely on survey data. The simulations carried out in this way showed that 
an equation where the IPI was replaced by the balance of opinions relative 
to past production provided by INSEE’s survey on industry (available at 
the end of the month) provided greater precision for the quarter’s fi rst two 
forecasts (RMSE of 0.82 versus 1.14 for the fi rst exercise and 0.79 versus 
1.07 for the second). For the third exercise, however, the opposite result 
was obtained (RMSE of 0.79 versus 0.71 for the equation with IPI).

• The equation for market services output for the coincident quarter 
excluding the IPI, estimated over the Q1 1991-Q4 2006 period, is as follows:

PSERM_GT= 1.53+0.24 PSERM_GTt-1 – 0.20 PSERM_GTt-4 + 0.04 Δ (EVACT_SV)t + 0.03 Δ (NIVTRES_SV)t-1 
t – stat          (5.69) (2.11)                    (-2.10)                       (5.21)  (3.22)

– 0.02 OPPEPARt – 0.012 CHOMPREVt

(-3.47)                  (-4.55)

R2=0.71; SE=0.31; DW=1.96

where PSERM_GT is the quarterly growth rate of market services output, 
NIVTRES_SV and EVACT_SV are the answers obtained from the Banque de 
France’s survey concerning cash fl ow and past activity in market services 
respectively, and OPPEPAR and CHOMPREV are the answers obtained 
from INSEE’s consumer confi dence survey concerning the timeliness of 
saving and unemployment outlook respectively. We introduce the fi rst and 
second lags of the services output growth rate series in order to clear the 
series of residuals. The quality of the equation measured by the R2 criterion 
is high. The presence in the equation of the endogenous variable with a 
lag of four quarters is due to the trace of seasonal factors still present in 
the seasonally adjusted data. The survey series’ estimated parameters 
have the expected sign, both for the two consumer survey series and for 
the two services survey series. In fact, it seems logical that an increase 
in households’ future savings capacity or unemployment outlook would 
have a negative impact on services output.  

The equation is based on two complementary sources: the survey on 
the services sector applies to the business survey on the situation and 
outlook in industry, while the consumer confi dence survey sheds light 
on demand vis-à-vis businesses. The variety of series used enables the 
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focus not to be on a single piece of information that could prove to be 
erroneous and facilitates economic analysis of change in production: 
whilst the balance of opinion relative to past activity is directly related to 
change in production, the cash fl ow series is related to businesses’ fi nancial 
situation, the timeliness of saving provides an indication of potential 
demand (depending on income, fi nancial developments, prices etc.), and 
the unemployment outlook gives an indication of the impact of labour 
market conditions on demand.

• The equation relative to exports for the coincident quarter, estimated 
over the Q1 1991-Q4 2006 period, is as follows:

EXPORT_GT= 0.171+0.136 Δ (EU5)t+0.132 EVCOME_It-1
t–stat               (0.74)  (3.37)                (6.12)

R2=0.53; SE=1.26; DW=2.16

where EXPORT_GT is the quarterly growth rate of exports and EVCOME_
I is the answer concerning changes in foreign orders obtained from the 
Banque de France’s monthly business survey (in terms of differences). 
The EU5 variable was created from answers concerning production 
outlook for the months ahead obtained from the European Commission 
survey for various European countries which are amongst France’s 
major trading partners. The average is weighted according to the relative 
signifi cance of each of these countries in terms of France’s external 
trade. This variable is therefore fairly close to these countries’ demand 
for French exports.

Chart 2  Exports and production outlook in France’s major 
European trading partners
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• The equation for imports for the coincident quarter, estimated over the 
Q1 1991-Q4 2006 period, is as follows:

IMPORT_GT = 0.234+0.193 Δ (EU5)t+0.125 EVCOM_It-1
t–stat                (1.47)  (5.71)                (6.64)

R2 = 0.56 ; SE = 1.09 ; DW = 1.89

where IMPORT_GT is the quarterly growth rate of imports and EVCOM_I 
is the answer concerning the change in total orders obtained from the 
Banque de France’s monthly business survey for industry (in terms of 
differences).

This equation presents the same structure as the exports equation; only the 
variable relative to the change in foreign orders is replaced by the change in 
total orders from the Banque de France’s monthly for industry. In the case of 
the imports equation, the presence of the EU5 variable may be explained in 
two ways: fi rst, a rise in French imports has a direct impact on the economic 
activity of its main partners and second, a rise in French imports generally 
occurs during a period of economic expansion, since France’s economic 
cycles are very similar to those of its European neighbours.

Relative forecasting performances

In terms of forecasting, the results obtained concern recursive forecasting 
on the coincident quarter and the quarter ahead, from Q1 2000 to Q4 2006, 
i.e. 28 observations. In order to establish comparisons with a benchmark 
model, we carry out forecasts on each component using a naive approach 
(the forecast value is the preceding value) and an autoregressive model of 
the AR(p) type, with a number of lags p≤ 4 (see Appendix 1). 

As regards the coincident quarter, RMSEs are weaker than those of naive 
and autoregressive predictors for all the OPTIM equations. Moreover, we 
observe that, as expected, the precision of the forecasts increases over time 
(the RMSEs decrease between the fi rst and the third forecast). As regards 
aggregated GDP, the RMSEs for the fi rst, second and third forecasts are 
respectively 0.27 percentage point (pp), 0.25 pp and 0.23 pp. Statistical 
tests6  show that the forecasts carried out on the components signifi cantly 
improve the forecasts of the benchmark models, except for energy and 
construction output (fi rst two exercises).

6 Using the Diebold-Mariano test modifi ed by Harvey, Leybourne and Newbold (1997).
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The revised version of the OPTIM model helps to forecast French GDP and its main 
components from bridging equations covering a wide range of economic indicators. 
The main features of the model are its use on a monthly basis for forecasts and 
a selection of variables which, on one hand, is based on a systematic general-to-specifi c 
approach and, on the other, takes into account the availability of information via 
a dynamic simulation.

In terms of RMSE, the new model signifi cantly improves benchmark forecasts 
(autoregressive and naive models) and thus supports the cyclical analysis of 
the French economy used by the Banque de France to participate in the Eurosystem’s 
decision-making process.

As regards the quarter ahead, note that the RMSEs are naturally higher than 
those obtained for the coincident quarter, refl ecting greater uncertainty. 
However, the OPTIM model helps to improve the forecasting performance 
compared to a naive forecast and an autoregressive model in all cases with 
the exception of household consumption and imports forecasts (fi rst two 
exercises). Note also that for most components and particularly for GDP, 
RMSEs of forecasts do not improve signifi cantly over time. This seems 
to indicate that during one quarter, the information provided about the 
quarter ahead is insignifi cant. 
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Appendix 1

Comparison of OPTIM’s performances
with an autoregressive model and 

a naive model, using RMSE

Coincident quarter

Component
1st

forecast
2nd

forecast
3rd 

forecast
AR 

model
Naive 
model

PIB 0.27 0.25 0.23 0.38 0.51
Agricultural and agri-food output 0.54 0.54 0.45 0.57 0.68
Manufacturing output 0.82 0.79 0.71 1.28 1.73
Energy output 1.44 1.34 1.21 1.44 2.52
Construction output 0.62 0.60 0.55 0.67 0.76
Services output 0.44 0.39 0.34 0.45 0.59
Household consumption 0.26 0.19 0.19 0.33 0.45
General government consumption 0.23 0.23 0.23 0.23 0.28
Investment 0.80 0.77 0.71 0.87 1.24
Exports 1.46 1.32 1.27 1.62 2.07
Imports 1.23 1.13 1.13 1.31 1.54

Quarter ahead

Component
1st

forecast
2nd

forecast
3rd 

forecast
AR 

model
Naive 
model

PIB 0.30 0.30 0.30 0.37 0.48
Agricultural and agri-food output 0.66 0.65 0.67 0.77 1.08
Manufacturing output 1.09 1.06 1.06 1.24 1.57
Energy output 1.51 1.51 1.51 1.51 2.07
Construction output 0.54 0.61 0.61 0.72 0.77
Services output 0.42 0.42 0.42 0.45 0.54
Household consumption 0.37 0.37 0.34 0.33 0.48
General government consumption 0.24 0.24 0.24 0.24 0.28
Investment 0.80 0.81 0.80 0.85 1.24
Exports 1.58 1.53 1.45 1.75 2.33
Imports 1.54 1.50 1.31 1.41 1.54
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Appendix 2

Summary of the sources used to forecast the components of GDP 

Survey data Monthly macroeconomic data

Banque 
de 

France 
survey- 
industry

Banque 
de 

France 
survey-
services

Banque 
de France 

survey-
retail 
trade

INSEE 
survey- 
industry

INSEE 
survey - 
services

INSEE 
survey 
– cons-
truction

INSEE 
survey- 

con-
sumer

Euro-
pean

 Com-
mission 
survey

FNTP 
survey- 

civil 
engi-
nee-
ring

Indus-
trial 

produc-
tion 

index

House-
hold 
con-

sump-
tion 

of ma-
nufac-
tured 
goods

Con-
sumer 
price 
index

Elec-
tricity 
con-

sump-
tion

Housing 
starts

Publication lag 
(number of days 
after the end of 
the month in 
question)

+15* +15* +15* +0* +0* +0* +0* +0* +35 +40 +25 +20 +1 +30

Agricultural and 
agri-food output C - F C - F
Manufacturing 
output C - F C

Energy output C - F C

Construction 
output C - F C

Services output C F C - F C **

Food 
consumption C - F C - F
Consumption 
of manufactured 
goods F F F C

Energy 
consumption Quarter ahead modelled by an autoregressive model C

Consumption of 
services C - F C - F
General 
government 
consumption

Modelled by an autoregressive model

Corporate 
investment in 
capital goods  C - F
Corporate 
investment in 
construction C - F
Household 
investment C - F C
General 
government 
investment C - F

Exports C - F C

Imports C - F F C

C = source used in the equation for the coincident quarter.
F = source used in the equation for the quarter ahead.
*   In Banque de France surveys, the questions explicitly concern activity during the month 
preceding the month in which the data is collected, while in INSEE and European Commission 
surveys, the respondents are questioned on their activity “over the past three months”. 
**  The industrial production index in the manufacturing sector is used to forecast services output. 
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The contribution of cyclical turning point 
indicators to business cycle analysis

Laurent Ferrara
Macroeconomic Analysis and Forecasting Directorate

Business Conditions Analysis Division

Keywords: economic cycles, turning points, acceleration cycle, probabilistic indicators, Markov chain models.
JEL codes: C32, C51, E32

In addition to the traditional quantitative tools used for estimating the GDP growth 
rate, economic forecasters can obtain qualitative information from indicators of turning 
points in business cycles. After recalling a number of concepts, we will present two 
indicators developed by the Banque de France in order to monitor, on a monthly 
basis, fl uctuations in the French economy. The fi rst is the probabilistic indicator of 
the acceleration cycle (IPCA – indicateur probabiliste du cycle d’accélération), 
which aims to detect economic acceleration and deceleration phases. The second 
is the probabilistic industrial recession indicator (IPRI – indicateur probabiliste de 
récession industrielle), which aims to estimate the probability of a recession in 
the industrial sector, defi ned as negative growth in industrial activity. This indicator 
is constructed using a Markov-switching model and incorporates data only from the 
Banque de France’s monthly business surveys. An assessment of these two indicators 
since 1998 highlights their complementarity and their contribution to business cycle 
analysis.

NB:  The French language version of this article was published in June 2008 in the Bulletin de la Banque de France No. 171 (available on the 
Banque de France website: http://www.banque-france.fr/fr/publications/telechar/bulletin/etu171_2.pdf). 
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The analysis and forecasting tools available to economic forecasters 
are generally based on quantitative econometric methods. For 
instance, forecasts tend to identify the correlations between certain 

variables and aggregates of national accounts with a view to predicting the 
growth rate of GDP or industrial production. The Banque de France uses a 
number of quantitative tools, such as the monthly index of business activity 
(MIBA – see Darné and Brunhes-Lesage, 2007), the OPTIM model (see Irac 
and Sédillot, 2002, Barhoumi et al., 2007) and the business sentiment 
indicator (ICA), whose aim is to measure and anticipate fl uctuations in 
the French economy. The MIBA and ICA indicators are published on a 
monthly basis by the Banque de France.

However, in the past, the quantitative methods used by experts tended 
to produce errors in analysing current and future developments, in 
particular during periods of major economic turning points. One of 
the most striking examples is the last US recession of 2001, which 
few economists had anticipated. In the case of France, neither the 
downturn in Q3 2000 nor the recovery in Q3 2003 was predicted by 
most forecasters. For example, MIBA,1 whose average error for the GDP 
growth rate has only been 0.04 percentage point since 1999, overestimated 
growth by 0.7 percentage point in Q3 2000 and underestimated it by 
0.4 percentage point in Q3 2003. 

In recent years, many econometric tools have been put forward in the 
literature with a view to providing qualitative information on the present 
and future developments in economic cycles. These tools complement the 
traditional quantitative forecasting tools that seek to predict GDP growth, 
since they give a rapid indication of the direction of change in GDP growth 
and refl ect the state of the economic cycle on the basis of the latest available 
data. For the euro area, for example, Ferraton (2006) shows that the two 
approaches are complementary rather than substitutable. This qualitative 
information allows forecasters make a more balanced assessment in order 
to choose between the different alternative scenarios.

The idea of making business cycles the focus of economic analysis is 
not new. The fi rst major research into business cycles dates back to the 
early 1900s, with the work of Wesley Mitchell, followed by Arthur Burns 
of the NBER, and others such as Geoffrey Moore of the Economic Cycle 
Research Institute, Victor Zarnowitz of the Conference Board and by the 
OECD with its Composite Leading Indicators (CLIs). The renewed interest 
in cyclical approaches is linked to the recent development of sophisticated 
econometric methods that provide, on a monthly basis, the probability 
of occurrence of a turning point in the business cycle. In particular, 
Markov-switching models, proposed by Hamilton (1989), are able to 
reproduce the different phases of the business cycle by estimating 

1 Here, we use the historical MIBA data published by the Banque de France.
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at each instant the probability of an observation being in a given growth 
regime. Many extensions of this type of model have been put forward in 
the literature in order, for example, to simultaneously incorporate several 
variables, take account of dynamic transition probabilities or model discrete 
variables.

1| Taxonomy of economic cycles 

The popularity of Hamilton’s work stems from the fact that his model 
makes it possible to date US business cycles in the same way as the 
NBER Dating Committee. As a result, empirical studies of cycles have 
increasingly used Hamilton’s model. However, in this respect, caution is 
called for since there is a degree of confusion regarding the defi nition of 
cycles. Yet, it is important to determine the exact type of cycle that is to be 
detected in real time. Three types of cycle are identifi ed in the literature: 
the business cycle, the growth cycle or output gap, and the acceleration 
cycle, whose features differ. 

In simple terms, the business cycle, as defi ned by Burns and Mitchell 
(1946), is an economic activity cycle in which turning points separate 
expansions (periods of positive growth) occurring at about the same time 
in many economic activities, followed by recessions (periods of negative 
growth). According to this defi nition, the peaks and troughs correspond 
to the start and end of recessions. This business cycle has signifi cant 
asymmetries characterised by different behaviour according to the various 
stages of the cycle. For instance, the duration of expansion or recession 
phases is asymmetric; the average duration of recessions in the euro area 
since 1970 (reconstructed using data for all countries) is one year, while 
that of expansions varies between 8 and 11 years depending on the studies. 
Similarly, an asymmetry exists between the phases of the cycle in terms of 
magnitude, with the expansion phases being of greater magnitude. Lastly, 
it appears that duration dependence is only present in recessions, which 
means that the probability of an end of a recession increases with time. 

The growth or deviation cycle can be defi ned as the deviation from the 
long-term trend (see Ilse Mintz, NBER working paper, 1969). The OECD 
attempts to anticipate this cycle using CLIs. The long-term trend may also 
be termed potential or trend growth. This type of cycle can be estimated 
using a number of economic or statistical methods. No single method has 
clearly emerged, and all approaches have the major drawback of introducing 
a bias in the estimation of edge effects. The peak of the cycle corresponds 
to the moment in which growth falls below its potential rate (the output gap 
is then at a maximum) and, symmetrically, the trough corresponds to the 
moment in which it rises above (the output gap then reaches a minimum). 
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Lastly, the acceleration cycle distinguishes between the high and low 
phases in the growth rate cycle. The peak of this cycle represents the local 
maximum reached by the growth rate and the trough, its local minimum. 
This cycle has a higher frequency, in particular for euro area countries, 
and is thus of particular interest to economic forecasters. However, it is 
more volatile, and therefore diffi cult to monitor in real-time. For a more 
detailed description of the features of these cycles and the sequences of 
their different turning points see, for example, Anas and Ferrara (2004) or 
Zarnowitz and Ozyildirim (2006). 

2| Dating cycles and their real-time detection 

When developing a turning point indicator, it is important to have a 
reference chronology in order to judge its quality. In the United States, 
the NBER Dating Committee has developed such a chronology for the 
US business cycle. This preferred dating technique among experts acts 
as a benchmark for a wide range of analyses. In the euro area, where no 
such reference chronology exists, the Centre for Economy Policy Research 
(CEPR) set up, in 2003, a dating committee of eight experts based on the 
NBER experience. The role of this committee is to set dates for the turning 
points in the euro area business cycle. Eurostat also conducted studies 
in this area (Anas et al., 2006), but has not for the moment proposed a 
reference turning point chronology. Moreover, many academic studies 
have also contributed to the debate as to the methodology to be used 
to create such a chronology. As regards France, there is no reference 
chronology for dating turning points in cycles, despite a number of studies 
on the topic (see, for example, Cotis and Coppel, 2005, Cornec, 2006, and 
Cristadoro and Veronese, 2006). The OECD proposes a chronology of the 
growth cycle, as well as for France, for most of its member countries, and 
the Economic Cycle Research Institute (ECRI) has dated business and 
acceleration cycles for a number of countries. The fact that there is no 
reference chronology for French cycles is a handicap for cyclical analysis. 
It would therefore be very useful to develop one.

Several authors have put forward original turning point indicators for the 
French economy. For example, Grégoir and Lenglart (1998, 2000) created 
a hidden Markov-switching model, from which they constructed a turning 
point indicator that is updated every month by INSEE at the time of its 
monthly industrial survey. Subsequently, this type of methodology has been 
used to develop other coincident indicators of economic activity for France 
(Bahu et al., 2006, Bouabdallah and Stelios, 2007), the euro area (Baron 
and Baron, 2002) and the United States (Bellone et al., 2005). Similarly, 
Coe-Rexecode (institute for economic research and analysis) provides a 
monthly leading indicator of the French growth cycle based on the Neftçi 
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METHODOLOGY BOX

Markov-switching models

Markov-switching models were made popular in econometric literature by Hamilton 
(1989). These models detect a certain type of non-stationnarity present in many 
economic and fi nancial series. Since the work of Hamilton, a large number of empirical 
and theoretical econometric studies have been conducted on this type of model, in 
particular in the case of qualitative variables (Grégoir and Lenglart, 1998, 2000). This 
type of model is interesting since it makes it possible at any date to obtain a probability 
of occurrence of a certain unobservable variable that takes a value in {1,…,K}, which 
is assumed to follow a K-state Markov chain. In macroeconomics, the unobserved 
variable, denoted (St)t, is assumed to represent the current state of the economy and 
the number K of states is generally assumed to be equal to two or three. 

The variable (St)t is specifi ed as a K-state Markov chain, i.e. for any date t, St depends 
only on St-1, i.e: for i, j = 1,.., K:

P(St = j | St-1 = i, St-2 = i, …) = P(St = j | St-1 = i) = pij.

The probabilities (pij)i, j=1,…, K are called transition probabilities; they measure the 
probability of remaining in the same state or moving from one state to another. For a 
given state i, we obtain the following trivial equality:

pi1 + pi2+ …+ piK =1

For each state i, the probability pii is a measure of the persistence of state i. The 
parameters of the model are estimated with the maximum likelihood estimation 
method, using a fi lter algorithm. This estimation step gives at any date t the fi ltered 
probability of being in state i, for i = 1, …, K, P(St = i / Xt,…, X1, θ). Therefore, at 
each instant, we can infer that economic activity is in the growth regime with the 
highest fi ltered probability.

Using the previous Markov chain (St)t, we can defi ne different types of econometric 
Markov-switching models whose structure and parameters depend on the regime of 
the Markov chain. For example, we defi ne the autoregressive model of order p, AR(p), 
with regime switches (Xt)t if the following equation is verifi ed:

Xt = μ(St) + φ1 [ Xt – 1 – μ(St – 1)] + … + φp [ Xt – p– μ(St – p)] + εt

where μ(St) is the average of the process at time t and where (εt)t is a Gaussian white 
noise process with unknown fi nite variance σ² that may also depend on the state.

Similarly, the parameters φ1, ..., φp may also depend on St.
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approach (1982) applied to a set of variables that are considered to be ahead 
of the cycle (Anas and Ferrara, 2004). Other institutions, such as the OECD 
and the Conference Board, have also developed monthly cyclical indicators 
for France, but they are not based on a regime-switching model.

In this article, we present two probabilistic indicators of turning points 
in the French business cycle, developed by the Banque de France 
(see Adanero, Darné and Ferrara, 2007, for the methodological details). 
These two indicators are based solely on the Banque de France’s monthly 
business survey. The construction methodology of these two indicators 
is based on a regime-switching model, with the changes determined by a 
fi rst-order Markov chain. The model assumes there are a fi nite number 
of unobservable states for economic conditions and that the probability 
of belonging to a state at a given date depends only on the regime at the 
previous date. Both the indicators developed differ in terms of their scope 
of analysis and the features of the cycle monitored. 

3| Probabilistic indicator 
of the acceleration cycle (IPCA)

The fi rst indicator presented is a probabilistic indicator of the acceleration 
cycle (IPCA). This indicator, whose value is between -1 and 1, aims to 
identify the successive phases of acceleration and deceleration in the 
economy as a whole, i.e. the turning points in GDP growth series. The 
acceleration cycle is defi ned by ECRI as the succession of signifi cant 
prolonged economic acceleration phases (positive second derivative 
of GDP) followed by deceleration phases (negative second derivative), 
lasting at least six months. We use ECRI’s reference chronology whose 
deceleration phases appear in grey in Chart 1. According to ECRI, France 
has experienced four acceleration cycles (from peak to peak) since 1988. 
The fi rst deceleration phase lasted for over fi ve years, from March 1988 
to May 1993. This very long deceleration phase resulted in an economic 
recession in 1992-93. Aside from this exceptional period, the average 
length of an acceleration phase is 17 months and that of a deceleration 
phase is 16 months. This symmetry in the duration of the phases is a 
feature of the acceleration cycle. Since the turning point in 2000, we have 
nevertheless seen that acceleration cycles have been less marked, which 
blurs the economic signals (see Chart 2). 

The IPCA is constructed using a Markov-switching model proposed 
by Baron and Baron (2002) and applied to the four following variables 
in the Banque de France’s business survey: industrial output, total 
orders, order book levels, and inventories of fi nal goods (inverted). 
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These four variables are those which make the greatest contribution to the 
fi rst axis of a principal component analysis applied to all the variables of 
the survey. The model assumes that there is a three-state Markov chain. 
The IPCA is calculated as the difference between the fi ltered probabilities 
of being in the different states and has a value of between -1 and 1.

Using the IPCA, it is possible to identify in real time deceleration phases 
(IPCA < -0.5) and acceleration phases (IPCA > +0.5). When the IPCA is 
such that -0.5 ≤ IPCA ≤ +0.5, we consider that the economy is in a relatively 
stable growth phase. Empirically, the duration of the growth stability phase 
is always very short: the marked symmetry of this cycle is such that the 
economy is generally in either an acceleration phase or a deceleration 
phase, but the second derivative of GDP never stays equal to zero for long. 
The IPCA, presented in Chart 1, correctly reproduces past cycles in a 
quasi-coincident manner. Indeed, the IPCA does not miss any deceleration 
phases, but produces some false re-acceleration or deceleration signals 
that may, however, be explained by economic conditions. For example, 
as of October 2001, the indicator shows the end of the deceleration period 
that started in May 2000. This acceleration is visible on GDP (see Chart 2), 
which rises sharply from  0.34% in Q4 2001 to 0.69% in Q1 2002, suggesting 
a recovery that was in fact nipped in the bud in the following months. The 
real end of the cycle did not occur until May 2003. Similarly, the IPCA 
gives a false deceleration signal in September and October 2006, falling 
below the -0.5 threshold. This deceleration was linked to the surprising 
decline in GDP in Q3 2006, which decreased from 0.91% in the previous 
quarter to -0.06%. While the IPCA attempts to identify the long phases 
of the acceleration cycle, it also partly refl ects the signifi cant volatility 
observed on quarterly national accounts. 

Chart 1 Probabilistic indicator of the acceleration cycle (IPCA) 
and the reference deceleration phases (in grey) from January 1988 
to October 2007
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The last point of the IPCA for December 2007 stands at -0.86, after -0.62 in 
November, -0.69 in October and -0.88 in September, signalling the start of a 
deceleration phase following the growth rate of 0.8% in Q3 2007. Indeed, 
quarterly GDP growth in Q4 2007 was only 0.4% according to fi gures 
published by INSEE in mid-February 2008. This suggests a downward 
turning point in the growth rate cycle in Q3 2007 and a decline in the 
growth rate until at least Q1 2008. 

4| Probabilistic industrial recession indicator (IPRI)

The second indicator presented is the probabilistic industrial recession 
indicator (IPRI), whose value is between -1 and 1. This indicator only 
concerns the industrial sector. Focused on the business cycle (i.e. phases 
of expansion and contraction in the level of industrial activity), it attempts 
to identify recession phases in the industrial sector. The defi nition used of 
a recession is that of the NBER dating committee (for the United States) 
and the CEPR (for the euro area), i.e. a prolonged decline in the level of 
economic activity, which is of signifi cant magnitude and affecting the 
industrial sector as a whole. The lack of a reference chronology for France 
means that we had to defi ne our own business cycle in industry using the 
algorithm of Bry and Boschan applied to the Industrial Production Index 
(IPI). We consider three industrial recession phases since 1988; only the 
fi rst, from early 1990 to end-1993, coincides with an overall economic 
recession. 

The IPRI is constructed using Hamilton’s Markov regime-switching model 
(1989) applied to the Banque de France’s Business sentiment indicator (ICA). 

Chart 2 Probabilistic indicator of the acceleration cycle (IPCA) 
and the GDP growth rate between January 1997 and October 2007
(%, year-on-year)
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This monthly indicator is calculated using the fi rst axis of a principal 
component analysis applied to all the variables of the Bank’s business 
survey. The univariate model is specifi ed on the ICA series in levels with 
a three-state specifi cation. The low regime corresponds to a recession 
in industry, the intermediate regime to a moderate growth phase and 
the high regime to a strong growth phase. The IPRI is calculated as the 
difference between the fi ltered probabilities of being in the three states in 
order to summarise this information.

The IPRI detects recession phases in the industrial sector (IPRI < -0.5). 
When the indicator does not signal a recession (IPRI ≥ -0.5), we consider 
that the sector is in an expansion phases that is either moderate 
(-0.5 ≤ IPRI ≤ + 0.5), or strong (IPRI > 0.5). In Chart 3, we observe that the 
IPRI reproduces the three industrial recession phases seen since 1988. The 
indicator is almost coincident with the start dates of the recession, but has 
a lag to identify the recession end dates. This suggests that the business 
leaders surveyed remain pessimistic for longer at the end of a recession 
that they should do vis-à-vis national accounts data. The IPRI produced 
one false signal, of short duration (4 months), at the start of 1999. This 
signal was linked to the Asian crisis whose impact was small on French 
industry but which had a greater effect on other European countries such 
as Germany and Italy. 

Since the end of the industrial recession in 2003, we have observed that 
the moderate growth regime remained predominant until the start of 2007, 
when the indicator exceeded the 0.5 threshold signalling robust growth. 
Indeed, over the 2004-2006 period, the average year-on-year increase in 
the overall IPI was around 1% per year, while over the 1998-2000 period, 
characterised by strong growth by the IPRI, this rate was around 3.7% 

Chart 3 Probabilistic industrial recession indicator (IPRI) 
from January 1988 to October 2007 (the reference industrial 
recession phases are in grey)
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per year. As regards the last points, from March to August 2007, the 
IPRI remained above 0.5, indicating a vigorous growth phase, but the 
indicator has returned to an intermediate growth regime since September 
2007 (0.47 in September, 0.50 in October, 0.39 in November and -0.06 in 
December). 

Cyclical turning point indicators are useful tools for forecasters because they provide 
original qualitative information for economic analysis and forecasting that cannot be 
obtained by quantitative methods. For example, they allow experts to choose between 
the different alternative forecasts and diverging analyses of business conditions. The 
Banque de France has developed two probabilistic indicators to monitor on a monthly 
basis turning points in the business cycle in French industry and those in the acceleration 
cycle in the French economy as a whole. Indicators of this nature are currently being 
developed for the euro area as a whole. 
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