CENTER ror

FINAN
CIAL

STUDIES

No. 2010/18
Revised Version July 2011

Measuring Confidence and Uncertainty
during the Financial Crisis:
Evidence from the CFS Survey

Horst Entorf, Christian Knoll,
and Liliya Sattarova

Center for Financial Studies
Goethe-Universitat Frankfurt m House of Finance
Griineburgplatz 1 m 60323 Frankfurt = Deutschland

Telefon: +49 (0)69 798-30050
Fax: +49 (0)69 798-30077
http://www.ifk-cfs.de m E-Mail: info@ifk-cfs.de




CENTER ror

FINAN
CIAL

STUDIES

Center for Financial Studies

The Center for Financial Studies is a nonprofit research organization, supported by an
association of more than 120 banks, insurance companies, industrial corporations and
public institutions. Established in 1968 and closely affiliated with the University of
Frankfurt, it provides a strong link between the financial community and academia.

The CFS Working Paper Series presents the result of scientific research on selected
topics in the field of money, banking and finance. The authors were either participants
in the Center’s Research Fellow Program or members of one of the Center’s Research
Projects.

If you would like to know more about the Center for Financial Studies, please let us
know of your interest.

Prof. Michalis Haliassos, Ph.D.  Prof. Dr. Jan Pieter Krahnen Prof. Dr. Uwe Walz

Center for Financial Studies
Goethe-Universitat m House of Finance
Griineburgplatz 1 m 60323 Frankfurt am Main = Deutschland

Telefon: +49 (0)69 798-30050
Fax: +49 (0)69 798-30077
http://www.ifk-cfs.de m E-Mail: info@ifk-cfs.de




CFS Working Paper No. 2010/18

Measuring Confidence and Uncertainty
during the Financial Crisis:
Evidence from the CFS Survey*

Horst Entorf*, Christian Knoll*
and Liliya Sattarova®

Revised Version July 2011

Abstract:

The CFS survey covers individual situations of banks and other companies of the financial
sector. This provides a rare opportunity to analyze appraisals, expectations and forecast errors
of the core sector of the recent financial crisis. Following standard ways of aggregating
individual survey data, we first present and introduce the CFS survey by comparing CFS
indicators of confidence and predicted confidence to ifo and ZEW indicators. The major
contribution is the analysis of several indicators of uncertainty. In addition to well-established
concepts, we introduce innovative measures based on the skewness of forecast errors and on
the share of ‘no response’ replies. Results show that uncertainty indicators fit quite well with
patterns of real and financial time series of the time period 2007 to 2010.

JEL Classification: G01, G17, G21

Keywords: Business Sentiment, Financial Crisis, Survey Indicator, Uncertainty

* We are grateful to Michael Graff, two anonymous referees, and the participants of the 30th CIRET Conference in New York City 2010 for
helpful comments and suggestions.

1 Corresponding Author: Goethe University Frankfurt, Faculty of Economics and Business Administration, Grineburgplatz 1, 60323
Frankfurt, Germany. E-mail: entorf@wiwi.uni-frankfurt.de

2 Center for Financial Studies, Goethe University Frankfurt, House of Finance, Griineburgplatz 1, 60323 Frankfurt, Germany

3 Goethe University of Frankfurt, Faculty of Economics and Business Administration, Grineburgplatz 1, 60323 Frankfurt, Germany



1. Introduction

The global financial crisis of 2007/2009 can be considered the most severe economic crisis
since the great depression of the 1930s. Explanations for the outbreak of the crisis are causal
relationships on the micro and macroeconomic level, which have been addressed e.g. by Issing et
al. (2008). Although these explanations are convincing, economists agree that another factor
has to be taken into account: a high degree of uncertainty about the current and future situation

of the banking system and its inherent systemic risk. Financial transactions depend on trust in the



business relationship and the overall financial systeni argertainty amplifies the likelihood of
runs on financial institutions.

This paper uses new German survey data from the Center fonétaléstudies (CFS, Frank-
furt) to measure the degree of confidence and uncertainiygitire financial crisis. The innovative
feature of the CFS survey compared to well-established ifon({igh) and ZEW (Mannheim) sur-
veys of Germany’s economic prospects is twofold. First ftdoeis is on the financial sector, i.e.
respondents of the financial sector report on their indidituation within the financial sector
(which differs from the ZEW financial experts’ panel and from ifo, whexgpondents are inter-
viewed regarding the economy as a whole, or about individitiations within manufacturing or
service companies, respectively). Thus, typical questregarding financial institutions as, for
instance, transaction volume will be covered in the CFS suf@ed are not reported elsewhere).
A second, perhaps minor but still interesting and innoegpiwint is the presence of a ‘no response’
category in the CFS questionnaire. This feature might hevtad reporting biases from forced
responses. In this paper, we also interpret variationsarrih response’ replies as an indicator of
uncertainty.

The availability of survey data covering individual sitigais of banks and other companies
of the financial sector during the financial crisis providash&ue source allowing us to analyze
the core sector of the recent turmoil. Following standargisvaf aggregating individual survey
data, we first present and introduce the CFS survey by congp@f$ indicators of confidence
and predicted confidence to ifo and ZEW indicators. The megmtribution is the analysis of
several indicators of uncertainty which are based on bathdstrd deviation and skewness of
individual appraisals of current situations, expectaiand forecast surprises (forecast errors), as
well as on ‘no response’ replies. Comparisons with real (GivMestment) and financial data (total
assets, VDAX) reveal that the CFS survey provides an adde valalready existent surveys on
Germany’s current and future economic and financial siuati

The paper is organized as follows: Section 2 gives a degmmitf CFS data and provides
comparisons with well-known reference time series. Sac3i@resents measures of uncertainty
and compares them to real and financial data. Section 4 aeslu

2. CFSsurvey-based indicators: Construction and description

The ifo Business Climate Index and the ZEW indicator of Ecomo8entiment are the two
most popular German sentiment indices. Both possess a ladigian and can claim to have an
impact on markets as changes in the indices regularly wamsinto subsequent security price
changes (see Entorf, Gross, and Steiner, 2009). The CFSystonglements existing indicators
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as it focuses on the financial sector in Germany, while th@iisiness Climate Index addresses
firms in manufacturing, construction, wholesaling andilie@ The ZEW indicator of Economic
Sentiment addresses financial experts, but although thggroparticipants could partially over-
lap, the aim of the ZEW index does not, because the ZEW regpaadio not report on their
own business, but on the perspective of macroeconomic figarglobal markets (e.g. inflation,
interest and exchange rates, commaodities prices and emaitigets). The major and innovative
contribution of the CFS survey is to explicitly measure thsibess sentiment of the financial sec-
tor in Germany at the firm level which allows and to exploitdregeneity in firm responses. This
paper is the first to analyze this financial sector data.

The CFS requires each entity’s respondent to be in a leadeguéxe position. This top-level
approach is to ensure that the participant’s overviefiis to assess her current business situation
and to make meaningful forecasts. The survey form contaiasttpns about the participant’s view
on four diferent business parameters: transaction volume, profiggdogment and investment in
product and process innovatiohsThe answers to the questions may be given qualitatively as
“positive”, “neutral”, “negative” or “no response” and aplg is requested for the elapsed and
the forthcoming quarter. The CFS index explicitly allows the response” option in order to
circumvent a response bias. We exploit the “no responsebdopb generate a new uncertainty
measure (see Section 3.2 of this paper). The survey is dastiequarterly, in four waves per
year, at the beginning of each January, April, July and Gatoblence, the timing is always at
the junction of two quarters and yields a response for theseld quarter, which the CFS labels
“Performance”, as well as a forecast for the forthcomingrtprathe “Prediction”. The wave
period is seven workdays and results of the surveys are gigali within a time frame of ten
workdays after the end of the survey. At the time of carryingthe estimations underlying this
paper, the survey was repeated in 14 waves and the time ratigequarterly data is from January
2007 until April 2010 yielding a total of 2,922 answers anchgarage of 209 responses per wave.

The CFS provided us with the raw dataset of the survey responga anonymous form and
throughout the paper we use this data to create several nresaand relate them to the financial
crisis. We first compute indicators of confidence as a timesaf balances of equally weighted
positive and negative answers. More formally, these irtdisaare based on individual qualitative

3The original wording used in the questionnaire (in Germaglege) refers to “Gesaftsvolumen”, “Ertragssi-
tuation”, “Mitarbeiterzahl” and “Investitionssumme ind®lukt- oder Prozessinnovationen”. For the design of the
guestionnaire, see Table A.6 in the Appendix.

4The complete list of the survey’s participants is providethie Appendix in Table A.5.



responses of survey participants which are coded as:

1 ifrespondent is positive (about currdature situation)

c 0 ifrespondentis neutral (about curréature situation) 1)
i =
-1 ifrespondent is negative (about curyéuture situation)

na if no certain answer (i.e+’, ‘=" or *-’) given

At the aggregate level, like many CIRET survey institutes sashfo (Munich) and ZEW
(Mannheim) in Germany, so-called balances are calcula®deadiference between the shares of
positive and negative answers in the sample (i.e. by iggaespondents who are uncertain about
their answers): .

Ezéécizphp- (2)
whereP* = CW share of positive answers in the sample (Wittbeing the number of valid,=
and - response$? is defined analogously). ifo uses the same concept for simyelge current
(“Gesclaftslagebeurteilung”) and expected economic situati@egclaftslageerwartung”), also
ZEW economic forecasts (“ZEW - Konjunkturerwartungen'g @ased on the balance of positive
and negative replies. Using the notion“ebnfidence” (following Bachmann et al., 2010) we
believe that changing levels 6frepresent varying confidence levels of transaction volyoraits,
employment and investment in product and process innowatio

We distinguish between the appraisal of the current (perémce)confidenceand the (ex-
pected)predicted performancduring the forthcoming quarter. Figure 1 shows tbatfidencas
U-shaped over the sample period for all of the four categoréd the beginning of the survey, in
January 2007, the time series show the highest values fetldsy an erosion of confidence for
several waves. We locate the minima of confidence levelsdetvdctober 2008 and April 2009,
a time period which many consider the climax of the financiai€, while from the second half
of 2009 confidence figures start increasing again.

We start describing time series characteristics by compahe behavior of CFS confidence
relative to ZEW and ifo indices, as all three indices are Basebalances of positive and nega-
tive replies, and all sources report aggregate surveyrnmdton on current and future economic
situations. Table 1 gives an impression of the strengthtefiialationships by looking at extreme
values of cross-correlation functions and correspondorgetation coéficients. Two groups of
clustered variables can be identified. The first group ctsikifo climate and CFS confidence
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Figure 1: Presentation of confidence and predicted confeleniticators
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indicators related to transaction volume and profits. Alsalwted confidence of transaction vol-
ume and profits belong to this group. All five group membershaither lead nor lag compared
to other members of the same group. At the same time all ‘asalf this first group have a
lead of one quarter over employment confidence, all but ifmate lead one quarter over ZEW
economic situation, and all but both transaction volumédes have a lead over investment con-
fidence. Thus, a second group, comprising ZEW economictgityanvestment confidence and
employment confidence, is somewhat lagging behind. The @maining indicator, the ZEW
economic forecast (ZEW economic sentiment), can be coresid®n outlier. Looking at the cross-
correlation evidence since 2007, it has a lead of at leasgtveoters and even more over all other
indicators, but higher leads come at the cost of much loweetaion. Summarizing results from
cross-correlations, ifo climate and CFS indicators reltéddthnsaction volume and profits all have
some similar leading indicator business cycle pattern. él@y some indirect inference reveals
that both CFS transaction volume and profits might even haweadl $ead over the ifo climate
index. Its cross-correlation function with the ZEW economituation has its maximum at lag

0, whereas both CFS indicators have a lead of one quarter lbee£EW indicator. Moreover,
the ‘transaction volume’ (confidence) and ‘profits’ (confide as well as prediction) both indeed
have a lead of one quarter over the ifo climate index when yweatthe cross-correlation analysis
using first diferences (see Table A.7 in the Appendix).



Table 1: Maximal cross correlation ofX;, Y;_,) and corresponding lag(of X behindY)

Xe\ Yior Confidence Pred. Conf. ifo ZEW

trans. vol. profits employ. invest. trans. vol. profits climate situation

profits 0.98
8 (0)
c
S employ. 0.90 0.86
c
S (+1) (+1)
investments 0.90 0.83 0.95
(0) (+1) (0)
3 g trans. vol. 0.96 0.95 0.85 0.83
2 0 © D O
U c
a 8 profits 0.96 0.97 0.85 0.82 0.99
(0) (0) (-1) (-1) (0)
o Climate 0.92 0.93 0.86 0.85 0.94 0.95
(0) (0) (-1) (-1) (0) (0)
situation 0.92 0.92 0.96 0.96 0.90 0.91 0.91
E (+1) (+1) (0) (0) +1) (+1) (0)
N
forecast 0.46 0.54 0.51 0.47 0.48 0.55 0.57 0.48

(-3) (-3) (-5) (-5) (-3) (-2) (-3) (-4)

i. Maxima of cross-correlation functions and correspogdéads and lags of reported time series. Read, for example:
“ZEW economic situation has a lag efL behind ‘confidence in profits’; the corresponding corietatodficient

at lag+1 is 0.92". ii. The sample period is 2007.I to 2010.1l. iii. &terly data of ifo and ZEW are obtained by
averaging original monthly data.



Figure 2: Comparison of survey-based indicators
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Left scale: ifo index value; right scale: ZEW index value;$¢€onfidence is rescaled to [-100, 100]; data source: Ifatinstfor Economic

Research (ifo), Centre for European Economic Research (ZE@fter for Financial Studies (CFS)

Figure 2 gives a visual impression of the time series behafithe predicted CFS confidence
indicator of profits (balances) in comparison to the ifo @tmindex and the ZEW economic situa-
tion indicator (balances). The graph is in line with restribsn Table 1 and confirms the promising
performance of 'expected profits’ compared to the well agkedged ifo and ZEW indicators. All
time series indicate an excellent economic situation in72@0asting downswing starting in the
first half of the year 2008, and a recovery in 2009. However gkact timing of the turning point
ranges between the fourth quarter of 2008 and the secontequai2009. In October 2008, the
earliest indication of an upswing is observed for the CFSciaidir which is supposed to cover
future profits in the finance sector. Surprisingly in cortttaghe other indicators representing the
general economic situation, ‘predicted confidence in @'afitly slightly moves into negative ter-
ritory. This pattern confirms that the financial sector itseems to be lesgfected by the financial
crisis than other sectors such as manufacturing or servidesnext time series showing an upturn
is ifo climate (based on the geometric mean of appraisal®apectations, i.e. on averaging early
and coinciding indicators), finally followed by the ZEW sawindicator representing the prevail-
ing economic situation of considered survey periods (ZEWhemic situation). The comparison
of Figure 2 to Table 1 reveals that leads or lags, as far ag thesidentifiable from rige cross-
correlation analysis, not necessarily fit leads or lagsuatiat turning points of the business cycle.



However, additional comparisons of the lead-lag strucha®ed on first dierences and further
indirect consistency checks provide us with a more relighleugh tentative, overall picture.

Summing up, CFS indicatordter an interesting source of information concerning the eco-
nomic situation in general and the financial sector in paldic Descriptive cross-correlations and
visual inspections show a strong correlation with welbbsshed indicators such as the ifo cli-
mate index or the ZEW economic situation. Future experiavitethe CFS is required in order
to learn more about the particularities and special feataféhe CFS data. The evidence in this
chapter reveals that CFS confidence indicators do behaveamiédr fashion known from other
well-acknowledged indicators.

3. Measuring uncertainty during the Financial Crisis

3.1. Motivation and Methods

Uncertainty is considered as an important factor of econsatessions.The recent paper by
Bloom (2009) argues within an RBC model that firms postpone dniaind investment decisions
when the future is highly uncertain because adjustmenttimmapcapital and labor inputs is costly
and would need to be revised (perhaps more than once) whee fltmand would not meet future
capacities. Thus, to avoid expensive sunk costs from exazgsscity or from hiring and firing
labor, it makes sense to wait for more certain expectatidritbeofuture economy before final
decisions will be made.

Bloom (2009) measured uncertainty by making use of a stockeh&olatility index. Bach-
mann et al. (2010) (see their Appendix), replicating Bloo®0@) using U.S. data and employing
Bloom’s measure of uncertainty, finds that only in the 1978018nd 1991 recessions (out of 15
NBER recessions) volatility was high at the beginning of sesston, in no case was volatility
high prior to a recession. Also, papers by Chugh (2009) aneé$tpand Smets (2009) cast some
doubt on the claim in Bloom (2009) that stock market uncetyasimocks can be considered as
general predictors for all recessions.

Analyzing the recent past of the German economy, Figured,dannot confirm a clear neg-
ative correlation between stock market volatility (measilny VDAX) and investment. However,
we do observe a clear decline of investment after the Lehmisis in September 2008, whereas
volatility sharply rose during Octob@&ovember 2008. The drop of investment activities started

5To avoid confusion, here ‘uncertainty’ does not necesgariply uncertainty in the sense of mathematical statis-
tics, where dealing with uncertainty means knowledge disditeal regularities such as distribution parameters or
population moments. Thus, contrary to statistical ungasgta'uncertainty’ does not allow calculation of matheimat
cal expectations.



Figure 3: Stock market volatility and investment in Germany
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Left scale: German investment index of manufacturers (adjUsteprice diterences, base year 2083.00); right scale: implied volatility of the

DAX (VDAX); data source: Deutsche@®se, Statistisches Bundesamt: Genesis Datenbank

in October 2008, i.e. within the same month of the rapid risstack market volatility, but the
most dramatic change occurred during December 2008 an@da®009, i.e. three months later,
when the investment index plummeted from 107.1 down to 79.5.

In our subsequent empirical analysis (Section 3.2), we usg SLifvey data to construct alter-
native measures of uncertainty and all indices are baseldeoindividual qualitative responses of
survey participants. As described in more detail in SecBaf this paper, individual responses
are aggregated as balan@svhich we interpret as indicators of confidence. The firstsneaof
uncertainty used in this paper is the standard devi&oof response€; which, after employing
S2=C2Z-C,is calculated as

Sc = VP +P-—(P* - P-)? (3)

Sc covers ‘uncertainty’ among survey respondents about teeagding economic situation (this
measure is also used by Bachmann et al., 2010). When applid¢e tautrent situation of re-
spondentsSc measures the degree of heterogeneity of companies durengutinent economic
situation. This is dierent from the dispersion of ‘uncertaifuture ‘plans and expectations’ (in
the sense of Nerlove, 1983) which can be quantified usingeguguestions about forthcoming
time periods (the CFS survey asks for investment and hiriegstbans three months ahead).
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The second and third measures of uncertainty we are goinggtement are based on what
Nerlove (1983) referred to as ‘surprises’. These are fateeaors or non-fulfillment of plans.
For each quarter we have a look at the realization (assessment of the curiteiatisn) and at
the forecast made fdrin periodt — 1. Following Nerlove (1983), we quantify the surprise of
the forecast error (FE) as shown in Table 2, again not takamgp@anies with uncertain answers
into account at this stadeUsing FE we compute mean, standard deviation and skewnesssac

Table 2: Definition of the Forecast Error (FE): potentialcumes

‘Increase’int ‘Unchanged’int ‘Decrease’int

Expected ‘Increase’ for tin t-1 0 -1 -1
Expected ‘Unchanged’ fortin t-1 1 0 -1
Expected ‘Decrease’ fortin t-1 1 1 0

all firms (given we have valid data in- 1 andt) for each period. Standard deviatidg, and
skewnessS ke , represent the second and third measure of uncertaintyiugglempirical study.

Sre VFE* + FE- — (FE* - FE-)2 (4)

Ske = (FEf-FE)(1- SSIZZE — (FE* - FE")?) 5

3
SFE

Taking the skewness in addition to the standard deviatimwalus to draw some additional con-
clusions about the asymmetry of positive and negative mapi(whereas the standard deviation
weighs positive deviations from the mean equal to negatwations such that no further infor-
mation about the reasons of measured uncertainty can bieet)a

Unlike other survey data on business expectations, the Civ8ysdoes not force respondents
to fill in *+’, *=" or *-". Participants are ffered a ‘no response’ category if they are uncertain
about their assessment or expectatiohus, the share of ‘no response’ answers represents a

SNote that extreme surprises (such as a realization of -1 aftexpectation of 1) are not defined as -2 812, but
rather as -1 and 1. This has the disadvantage that extreme surprises areeated diterently from simple surprises,
but it has the advantage that FE has just three potentiabogts and that summing up squared and cubic terms for
obtaining second and third moments is not highly sensitview outliers.

"Of course, likewise participants might be unwilling to resd because they do not want to share any private
information with others. Moreover, changes in no-respdo&&vior might indicate uncertainty changes.
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straightforward motivation of the fourth measure of unaiertly. It is simply defined as follows:

PY = e Z na (6)

whereng = 1 if respondent had ‘no response’ in two subsequent peribdadt — 1 (na = 0 oth-
erwise), and\* being the number of valid responses in two subsequent wd\the €FS survey.

Here, two subsequent periods are employed in order to aapystematic response behavior and
to exclude casual participation.

3.2. Results

In this sub-chapter we compare four indicators of uncetgawhich have been introduced
above. These indicators are applied as follows:

a) Standard deviatioB¢ of individual survey responses regarding current and éutionfi-
dence in terms of transaction volume and profits

b) Standard deviation of errors (‘surprises’) of foreaagplanning in terms of transaction
volume and profits of the current period, when the predictias made three months ago,
Sre

c) Skewness of errors (‘surprises’) of forecastpignning transaction volume and profits of
the current period, when the prediction was made three rs@gh,S k-

d) Share of ‘no response’ replies in terms of transactionwa and profitspPY

We compare CFS survey data to GD®estmenandtotal assetsvhich we use as reference time
series of the real economic activity. Moreover, in ordergarh how CFS survey-based measures
of uncertainty relate to the standard stock market measummaertainty, we add the German
market volatility index, VDAX, to the list of variables undeomparison.

Table 3 shows results of a cross-correlation analysis. dadaspurious results arising from
trending data, time series of investment, GDP and totaltesse used as quarterly (quarter-on-
quarter) growth rates. VDAX has no evident long-run trenchstinat we employ the original time
series. The same holds for the CFS uncertainty measureduicted abové.All extreme values of
estimated cross-correlation functions have the expedggs:sa) High heterogenejyncertainty

8Alternative calculations using first fierences of CFS uncertainty measures have resulted in raydmrated
extreme values of the cross-correlation functions at wsmeably high leads or lags. Signs, too, vary in a non-
systematic way.
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about currerffuture economic situations at the micro level is associatéalow rates of aggregate
economic performance, b) survey-based indicators of taio¢y are positively correlated with
stock market volatility, VDAX, i.e. the standard measurain€ertainty used in the literature (see,
e.g., Bloom, 2009). As regards investment, Table 3 revealsuhcertainty measures based on

Table 3: Cross-correlation functiongX;, Y;_): performance of survey-based indicators

Xe\Yier Investment GDP Total assets VDAX
(growth rates) (growth rates) (growth rates)

Sc - transaction volume -0.52 -0.50 -0.63 0.64
(0) (0) (0) 1)

Sc - profits -0.42 -0.38 -0.59 0.49
©) ©) ©) ©)

Sc - predicted transaction volume -0.52 -0.59 -0.49 0.63
(-1) (-1) (-2) (0)

Sc - predicted profits -0.50 -0.62 -0.55 0.69
(-1) (-1) (-2) (0)

SkE - transaction volume -0.23 -0.25 -0.41 0.41
(-1) (-1) (-4) (-3)

Skg - profits -0.60 -0.41 -0.16 0.70
(+4) (-3) +2) (+5)

S kg - transaction volume -0.31 -0.34 -0.50 0.37
©) ©) (-1) +1)

S kg - profits -0.43 -0.52 -0.56 0.56

(0) (0) (-1) (+1)

i. Maxima of cross-correlation functiongX;, Y;_.) and corresponding laggof X behindY) of reported time
series. Read, for exampleS¢ -predicted profits has a lag of -1 (i.e. a lead+df) with respect to quarterly
(g.0.q.) GDP growth rates; the corresponding correlatimgficient at lag -1 (lead-1) is -0.62". ii. Sample
period: 2007.1 to 2010.1l. iii. Quarterly data on investrhemd VDAX are obtained by averaging original
monthly data.

the standard deviation of individuabnfidenceesponsesSc, of predicted profits as well as of
predicted transaction volumdsave a lead of one quarter over investment growth, whegas
related to the current situation does not show any cleardedagy. Results on GDP, total assets
and VDAX, too, confirm thaS¢ of predicted transaction volumendpredicted profitsleliver the
highest correlation with actual economic data (see rowsd34aof Table 3). The overall lead of
both indicators is one quarter on GDP, even two quartersthbietatal assets. VDAX andSc of
predicted transaction volumas well as VDAX and S of predicted profitsshow closely related
and coinciding patterns, as can be seen from the high cbarleodficients with zero lead or
lag (Table 3). Figure 4 provides some additional graphiogiression. Compared &, standard
deviation and skewness @recast errorsshow weak correlations with reference time series or
unreasonably high leads or lags. The only excepti@¥s - profitswhich is negatively correlated

12



Figure 4: Uncertainty and VDAX
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with total assets (-0.56,leaglone quarter) and positively correlated with VDAX{.56, lag= one
guarter).

Figure 5 reveals that skewness,$.&g, might indeed entail some complementary information
in addition to the standard deviation, Bge. The skewness indicator (displayed in perice1)
is clearly negative until the second quarter of 2008, intthcpthat there have been more negative
than positive surprises throughout the pre-Lehman timeg@etn 2009, after having realized the
surprisingly well performing economy, the picture changsdhe sign of the skewness indicator
turned positive. Some final reversal can be observed for tidegRarter 2010, when the Greece
crisis led to some negative shocks.

In contrast to other business surveys, CFS questionnaffes ‘no response’ categories for
those participants who deliberately decide not to resporgivien survey categories. Given that
such behavior represents ‘uncertainty’ about the exacentior future situation, it seems quite
natural to interpret the share of ‘no response’ respondenitsdependent indicators of uncertainty.
Table 4 presents the results of some cross-correlatiorysiadvased on ‘no response’ shares.
As the variance from the strong downward trends of the fipstgsiarters would dominate the
correlation analysis and cause misleading lead-lag pattetl times series but VDAX enter the
analysis as quarter-on-quarter growth rates. All signaaexpected. The highest correlation with
all included ‘real world’ time series has the ‘no respondere of predicted profits. Moreover,
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Figure 5: Growth of total assets, standard deviation anaiis&ss of forecast errors in profits
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Left scale: quarterly growth rates of bank total assetsitisgale: one-quarter lag 8fk-g andSgg uncertainty indicators; data source: Deutsche

Bundesbank, Center for Financial Studies (CFS)

it has a lead of one quarter over investment and GDP, it is tastgrs ahead of total assets, and
even one quarter ahead of VDAX. The two-quarter lead ovex tsets is illustrated in Figure
6. For expository reasons, the sign of the no-response groate is turned negative and the
lead is exposed by displaying no-response realizationgwbgt in period ¢ + 2). After doing

so, we observe a highly coinciding time series behaviomdutie period 2008.I1I until 2009.11.
Disregarding the outlier of GDP growth in 2009.11l, both &rseries share the same upward trend
until 2010.11.

Of course, given the short time series we have, it might beetaty to consider reported
coinciding patterns as evidence of highly reliable (legdlindicators of the financial sector or even
the economy as a whole. However, the reported results m@presme interesting and promising
observations that should be focused on in future reseacthraalyzed after forthcoming waves of
the CFS survey will appear.
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Table 4: Cross correlation functionfX,, Y;_,): performance of ‘no response’ shares

Xe\ ez Investment GDP Total assets VDAX
(growth rates) (growth rates) (growth rates)

PY - transaction volume -0.61 -0.60 -0.47 0.42
(growth rates) €1) +1) (-2) +1)

PY - profits -0.39 -0.35 -0.34 0.39
(growth rates) (-1) (-1) £1) (0)

PY - predicted transaction volume -0.38 -0.37 -0.56 0.52
(growth rates) (-1) (-2) (-2) (-1)

PY - predicted profits -0.60 -0.61 -0.59 0.67
(growth rates) (-1) (-1) (-2) (-1)

i. Maxima of cross-correlation functiom§X;, Y;_.) and corresponding laggof X behindY) of reported time se-
ries. Read, for example: “the quarterly growth rate of therslof ‘no response’ replies regarding the prediction
of profits,PY , has a lag of -1 (i.e. a lead ofl) with respect to quarterly GDP growth rates; the corredpan
correlation co#ficient at lag -1 is -0.61". ii. Sample period: 2007.1 to 20L10il. Quarterly data on investment
and VDAX are obtained by averaging original monthly data.

Figure 6: Share of ‘no response’ replies of profit predicésreading indicator of total assets
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Left scale: quarterly growth rates of bank total assetéitrsgale: negative values of quarterly growth rateB'dfon profit predictions, displayed

in quarter (#2); data source: Deutsche Bundesbank, Center for FinaBtidies (CFS)
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4. Conclusion

A high degree of uncertainty about the current and futungasion of the banking system
and its inherent systemic risk is considered as one of th@ me@sons for the recent financial
crisis. Many authors, see in particular Bloom (2009), ardw tincertainty and wait-and-see
behavior cause recessions because firms refrain from ceoimgritiemselves to costly investment
and hiring decisions. Thus, measuring uncertainty miglp be better understand the reasons
driving the recent turmoil and should improve the forecagstf future recessions. In this paper,
we present and use new German survey data from the Cententordtal Studies (CFS, Frankfurt)
to construct indicators of confidence and uncertainty.

The most important innovative feature of the CFS survey coetpéo well-established ifo
(Munich) and ZEW (Mannheim) surveys of Germany’s econonmaspects is the focus on the
financial sector, i.e. respondents of the financial secfworteon their individual situation within
the financial sector. This gives a unique opportunity to yyeathe core sector of the recent tur-
moil during the time period of financial instability. Follamg standard methods of aggregating
individual survey data, we first present and introduce the Sik%ey and compare CFS indicators
of confidence and predicted confidence to ifo and ZEW indisatd’he major methodological
contribution is the analysis of several indicators of uteaty. In addition to well established
concepts, we introduce new measures of uncertainty bastéte@kewness of forecast errors and
on the share of ‘no response’ replies. Results show that tamesr indicators fit quite well with
patterns of real and financial time series of the time per@@/2o 2010.

So far, CFS survey data are only available for a relativelytditae period. However, results
presented in this paper show a promising performance fosunea of confidence and uncertainty
such that future waves of the CFS survey will provide reseas;tprofessional financial analysts
and economic forecasters with some sensitive indicatotsansaction volume, profits and other
indicators of the current and future situation of the finahsector.
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Appendix A. Tables

Table A.5: List of CFS survey participants

Group Branch Wave 2007 2007 2007 2007 2008 2008 2008 2008 2009 2009 2009 2009 0 20R010 Total Ave
1 2 3 4 1 2 3 4 1 2 3 4 1 2
1 Asset Management 4 11 16 16 17 14 17 9 12 9 13 13 12 11 174 12
1 Bank 35 59 60 66 66 62 40 49 71 67 58 59 56 57 805 58
1 Brokerage 2 7 6 6 9 7 6 5 8 8 7 5 5 6 87 6
1 Exchange 3 4 5 6 5 4 6 5 6 3 3 5 3 4 62 4
1 Insurance 8 7 8 11 14 13 12 11 11 10 12 10 11 10 148 11
1 Investment Bank 6 7 11 13 10 10 6 5 8 5 5 5 6 6 103 7
1 VC & PE 0 3 5 12 10 10 9 8 9 8 7 9 8 8 106 8
2 Accounting & Tax 7 7 10 14 13 14 12 10 16 14 12 12 14 16 171 12
2 Advisory 8 29 36 35 32 28 24 24 28 21 23 26 27 25 366 26
2 Financial Service 0 7 10 12 8 10 8 7 10 8 9 9 11 9 118 8
2 Lawyer 9 15 17 21 20 22 17 15 21 17 22 18 18 17 249 18
2 Media 4 11 11 14 13 14 12 10 10 11 10 7 9 8 144 10
2 Rating Agency 1 3 2 4 4 3 1 3 2 0 1 1 0 0 25 2
2 Wealth Management 4 6 8 13 8 9 8 8 11 7 9 7 7 7 112 8
3 Academic Institution 0 1 2 1 2 2 1 1 2 2 3 2 2 3 24 2
3 Interest Group 3 9 12 10 12 9 10 6 6 7 7 4 7 7 109 8
3 Supervisory 4 4 4 4 4 4 3 3 4 3 3 4 4 3 51 4
4 Nonfinancial Service 3 6 6 6 5 2 1 1 2 3 3 4 2 3 a7 3
4 Real Estate 2 2 2 2 2 2 1 1 1 2 1 1 1 1 21 2
Total \ 103 198 231 266 254 239 194 181 238 205 208 201 203 201 2,922 209
Table A.6: Survey Questionnaire
Business Climate The firm's observed dynamics The firm'sdaséed dynamics

in the 1. quarter of 2011 for the 2. quarter of 2011

positive neutral negative no responbepositive neutral negative no response

Transaction volume O O O @) O O O O
Profits O O O O O O O O
Employment O O O O O O O O

O O O O O O O O

Investment in
product and
process innovations

Example questionnaire in April 2011; data source: CenteFiioancial Studies (CFS)
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Table A.7: Maximal cross correlation ofAX;, AY;_,) and corresponding lag(of AX behindAY)

AXA\AYi_r Confidence Pred. Conf. ifo ZEW
trans. vol. profits employ. invest. trans.vol. profits climate situation
profits 0.89
3 )
c
= employ. 0.73 0.66
c
S (+1) (+1)
investments 0.39 0.47 0.63
(0) (+2) (0)
3 § trans. vol. 0.54 0.51 0.55 0.76
S 3 ©) © 2 (2
v c
a G profits 0.66 0.64 0.62 0.71 0.95
) 0) (-1) (-2) (0)
fe climate 0.56 0.67 0.68 0.61 0.63 0.70
(+1) (+1) (-2) (-1) (0) 1)
situation 0.62 0.67 0.74 0.65 0.60 0.68 0.87
E (+1) (+1) (0) (0) *2) (+2) (0)
N
forecast 0.68 0.70 0.64 0.55 0.63 0.74 0.62 0.68
(-2) (-3) (-4) (-2) (-2) (-2) (-3) (-4)

i. Maxima of cross-correlation functions and correspogdeads and lags of the firstftkrences of the reported
time series. Read, for example: “The firsffdrence of the ZEW economic situation has a lag dfoehind the first
difference of ‘confidence in profits’; the corresponding cotietecodficient at lag+1 is 0.67”. ii. The sample period
is 2007.11 to 2010.11. iii. Quarterly data of ifo and ZEW arbtained by averaging original monthly data.
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