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How to interpret the PMI indexes in 20207?

Wednesday 24 June 2020 After record falls in March and April in Europe and the US, purchasing managers'’

confidence picked up in May and again in June. The fall is not far from being
Bruno Cavalier - Chief Economist erased, but this does not mean that the shock to the real economy has been fully
bruno.cavalier@oddo-bhf.com overcome. The coronavirus crisis was so brutal that it (temporarily) undermined
+33 (0)1 44 51 81 35 the historical relationship between confidence levels and the pace of activity. The

business climate is rebounding as the epidemic has receded from its peak,
Fabien Bossy - Economist allowing economies to gradually reopen. For the time being, the risk to the

fabien.bossy@oddo-bhf.com

recovery remains primarily a health risk.
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Lockdown = Recession/Reopening = Recovery

According to preliminary data, the purchasing managers' confidence indexes rose
sharply in June for the second month in a row (left-hand chart). After a historic drop in
March-April, a period of maximum lockdown, the rebound is spectacular. In the US and
the eurozone, 89% of the drop in the PMI Composite index is erased, in the UK 85%
(only 57% in Japan). At the global level, on the basis of the partial data available,
the composite PMI index should be around 47 points in June, the same level as in
February. In April, at its trough, it had fallen to 27 (vs a previous low of 38 in
November 2008).

Under normal circumstances, we can see a robust relationship between the level of
the PMI index and the pace of activity in the short term (say, over a month or three
months). Hence the widely accepted idea that a PMI describes an expansion phase if it
is above 50 and a recession if it is below 50. This relationship weakened in the
coronavirus crisis, as the shock was so atypically strong and affected the various
branches of the economy in a differentiated way. Business climate indices of the PMI
type are not in fact designed to capture the intensity of the shock (see inset p.2).
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In the current situation, the rules of interpretation need to be reviewed. The relation
between PMI levels and present-day growth obviously no longer holds'. These indices
are generally south of the critical 50-point threshold, which should signal an ongoing
contraction, albeit at a slower pace than in March or April. Yet, all signs point to a
rebound in activity when lockdown began being eased in May. At present, sequential
trends in PMIs are sending out a positive sign for the cycle, but do not tell us
anything specific about the pace of GDP growth. For this, it is better to look at

! As was generally the case for all economic data during lockdown, the quality of the PMI surveys might have decreased. This would give a greater
margin of inaccuracy than normal (lower response rate and survival bias of respondents).
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estimates based on high-frequency big-data pertaining, for instance, to the
mobility of economic agents or credit card transactions. (RHS table).
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In the short term, assuming ongoing favourable developments in the health
crisis, there is every reason to expect the business climate to continue
improving. The PMIs might therefore break records to the upside over the next
few months. Much of the rebound will probably be proportionate to the drop that
preceded it. This should be borne in mind when comparing the different countries. The
current PMI-composite hierarchy in developed countries (France > eurozone > US >
Germany) does not, obviously, reflect the seriousness of the coronavirus crisis - quite
the opposite, in fact.

Focus: diffusion indices and rate of activity

The PMI (Purchasing Managers’ Index) is a diffusion index, in other words it measures the extent to which its components contribute
to its increase. Each month, a panel of companies is interviewed on the trend (growth/stability/decline) in business, headcount, order
books, etc. A value of 1 is attributed to the proportion of responses indicating growth, 0.5 to those indicating stability, and 0 to those
indicating a decline. The PMI index is the sum of these three elements, multiplied by 100. The PMI would stand at 100 if all the
companies indicated growth and 0 if they all indicated a decline. If the proportion of businesses indicating growth and decline are
even, the PMI stands at 50. This aim of this type of index is not to measure the scale of the variations.

In theory, the relationship between the level of a diffusion index and the rate of activity has no reason to be stable. To illustrate this,

we can examine different examples of shocks to economic activity (chart lhs).

e Asymmetric shocks. In a skewed negative shock, half of companies see their activity unchanged and the other half see their
activity completely disappear: the PMI index would stand at 50 but total output would have dropped by 50%. In a skewed positive
shock, a single company sees its business boom while all the others moderately scale back their output: the PMI would be close
to zero but activity could grow to a significant extent.

e Uniform shock. All companies could, for example, see a decline in activity of 1%, or an increase in activity of 1%. In the one case,
the PMI would stand at 0, and in the other it would come to 100, whereas the underlying situation would be largely the same.

e A heterogeneous shock lies somewhere between an asymmetric shock and a completely uniform shock.
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In practice, historically there has been a linear relation between the /evel of the PMI-composite index (manufacturing + services) and
the rate of growth of real GDP. But, in the case of shock of exceptional size, this relation breaks down. For example, in Q2 2020 the
eurozone PMI-composite index has an average value of 31 (rising from 14 in April to 48 in June) and the expected contraction in GDP
is likely to be 15% g-o0-q. To describe such a fall in activity using the linear relation, the PMI index would have to have a negative
value, which by construction is impossible (chart rhs). The shock has made the system non-linear. This is a sign that the shock of the
lockdown had much more heterogeneous effects than normal. Some sectors were practically at a complete standstill, such as
automotive and hotels & catering. There is every reason to think that that will also be non-linearities in the recovery phase. Indeed,
the reopening of the economy is not uniform across sectors. It is therefore to be expected that the recovery in the pace of GDP

growth in Q3 will be stronger than the historical relation with the PMI indexes would suggest.

This is a non-contractual document, it is strictly for the private use of the recipient, and the information it contains is based on sources we believe to be reliable, but whose accuracy and completeness cannot be guaranteed. The
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whether any advice or recommendation in this document is suitable for their particular circumstances and, if appropriate, seek professional advice, including tax
advice.

This document is for institutional investors only. It may not contain information necessary for others to make investment decisions. Consult your financial adviser or
an investment professional if you are not an institutional investor.

Disclaimers for Distribution by ODDO BHF New York Corporation to United States Investors:
Please refer to the most recent research reports on the subject companies for complete information and relevant disclosures.

This document is produced by ODDO BHF Corporates & Markets, a division of ODDO BHF SCA ( “ODDOQ"). It is distributed to U.S. investors exclusively by ODDO
BHF New York Corporation (“ONY”), MEMBER: FINRA/SIPC, and is intended exclusively for U.S. institutional customers of ONY and cannot be divulged to a third-
party without prior written consent of ONY. This document is not and should not be construed as an offer to sell or the solicitation of an offer to purchase or
subscribe for any investment. This document is being furnished to you for informational purposes only and should not be relied upon as sufficient to form a basis for
any investment decision.

At the time of publication of this document, ODDO, and/or one of its subsidiaries may have investment banking and other business relationships with any of the
companies in this report. While all reasonable effort has been made to ensure that the information contained is not untrue or misleading at the time of publication,
no representation is made as to its accuracy or completeness and it should not be relied upon as such. However, ODDO has no obligation to update or amend any
information contained in this publication. Past performance offers no guarantee as to future performance. All opinions expressed in the present document reflect the
current context which is subject to change without notice. This document does not constitute a personal recommendation or take into account the particular
investment objectives, financial situations, or needs of particular clients. Clients should consider whether any advice or recommendation in this document is suitable
for their particular circumstances and, if appropriate, seek professional advice, including tax advice.

This document is not a research report as defined in FINRA Rule 2241(a)(11) because the material in it is limited to one or more of the exclusions of the definition of
research report in Rule 2241(a)(11)(A). This document is for institutional investors only. Consult your financial adviser or an investment professional if you are not
sure you are an institutional investor.

Disclosures Required by United States Laws and Regulations:

Rule 15a-6 Disclosure: Under Rule 15a-6(a), any transactions conducted by ODDO, and/or one of its subsidiaries with U.S. persons in the securities described in
this document must be effected through ONY.

Contact Information of firm distributing investment recommendations to U.S. investors: ODDO BHF New York Corporation, MEMBER: FINRA/SIPC, is a wholly
owned subsidiary of ODDO BHF SCA; Philippe Bouclainville, President (pbouclainville@oddony.com) 150 East 52nd Street New York, NY 10022 212-481-4002.
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