Public Disclosure Authorized

Public Disclosure Authorized

WPS6950

Poricy REseaARcH WORKING PAPER 6950

New Coincident and Leading Indicators
for the Lebanese Economy

Samer Matta

The World Bank
Middle East and North Africa Region

Poverty Reduction and Economic Management Department
June 2014




Poricy ResearcH WORKING PAPER 6950

Abstract

Weak economic statistics in Lebanon impede economic
analysis and decision making. This paper presents a new
coincident indicator and a leading indicator for the
Lebanese economy. A new methodology, based on the
National Bureau of Economic Research—Conference
Board approach, was used to construct these indicators.
The indicators can be used as monthly proxies for the
evolution of real gross domestic product with a relatively
small time lag (four to five months). Notwithstanding

the relatively small sample period, the results reveal
promising statistical properties that should make these
new indications valuable coincident and leading (one-
year ahead) indicators for analyzing the dynamics of

the Lebanese economy. However, given limitations on
the length of the gross domestic product time series in
Lebanon, the accuracy of these indicators in tracking the
business cycle of the Lebanese economy is expected to
improve over time as more data points become available.

This paper is a product of the Poverty Reduction and Economic Management Department, Middle East and North Africa
Region. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to

development policy discussions around the world. Policy Research Working Papers are also posted on the Web at htep://

econ.worldbank.org. The author may be contacted at smatta@worldbank.org.

The Policy Research Working Paper Series disseminates the findings of work in progress to encourage the exchange of ideas about development
issues. An objective of the series is to get the findings out quickly, even if the presentations are less than fully polished. The papers carry the
names of the authors and should be cited accordingly. The findings, interpretations, and conclusions expressed in this paper are entirely those
of the authors. They do not necessarily represent the views of the International Bank for Reconstruction and Development/World Bank and
its affiliated organizations, or those of the Executive Directors of the World Bank or the governments they represent.

Produced by the Research Support Team



New Coincident and Leading Indicatorsfor the
L ebanese Economy

Samer Matta

TheWorld Bank

Keywords. Lebanon, Real Economy, Coincident Indicator, Legdndicator.
JEL Classification. C82, E32, E47

Acknowledgments. The author is sincerely grateful and indebted to BErxic le Borgne (Lead
Economist, World Bank), Dr. Ibrahim Jamali (Assdei®@rofessor, American University of Beirut)
and Dr. Wissam Harake (Economist, World Bank) faiit guidance and encouragement. The author
would also like to acknowledge the valuable commemtceived by Dr. Bernard Funck (sector
manager) and Dr. Ferid Belhaj (Country DirectorheTauthor would like to thank staff from the
Ministry of Finance, the Banque du Liban and thiedmational Monetary Fund for their comments
and stimulating discussions.



Contents

Lo INETOTUCTION....ctiiitiit ettt b ettt a bbbttt b et et e b e bt n b 4
2. LITErature REVIBW.....c..cuiiiiiieiiiciiiteet ettt sttt b et b et e et b ettt b et ens 7
G T 1Y/ 11 { T o (0] (o e | V2RSSR 9
3.1. World Bank Coincident Indicator for LebanonBMEZI) ...........cccoeoeiiirinininceceeereeseeeeeee 9
3.1.1. Existing data and potential variables f@WHB-Cl.............cccoceirinininenceeeeceeee 10
3.1.2. Steps followed to conStruct the WB:Cl........c.ooioiiiiieeeeeeeeeee e 11

3.2. World Bank Leading Indicator of Lebanon (WBFLL.........ccvoeeveiiiieiececee et 13
3.2.1. Existing data and potential variables f@WB-LI .............cccovvieverieececeeee e 13
3.2.2. Steps followed to CONSLrUCt the WRB:LL.......c.ooviiiiieeeeceeseee et 15

4. Results of the WB-Cl and the WB-LL........cc.cciinecceesese et 17
5. SOME POlICY IMPIICALIONS.......ccuiiiiiiieiieieetee ettt s 19
6. Caveats and LIMITAtIONS ........ccooiriiirieierece ettt sttt st se s 21
T CONCIUSION...c.ciiitiiiiteet ettt b bbb bbbttt a et b et bbbt e b s e b e e bt n b e 22
RETEIBNCES.....c. ettt b ettt b et bbbt b bbbt st n e 23
Annex 1. Monthly data of World Bank Coincident drehding Indicator of Lebanan.............cccoccevvvneenene. 24
ANNEX 2. UNIt ROOE TESES.....cuteieiieiieiieiertest ettt sttt b e st b bt beeb e bbb et e e e eneenes 25
Annex 3. IMpulSe RESPONSE FUNCLIONS.. ..ottt st 26
Annex 4. Contribution to WB-CI Variance DeCOMPAHILL..........cccevireeriirieierieiieie et sreeve e sve s 27
Annex 5. Causality between variables and real @DinactiVity............ccccvvevevirieii v 28

List of Tables

TABLE 1. LEBANON'S GDP DECOMPOSITION FROM THE SUPPISIDE .........ccccoomiinineeneneeneneese e 9
TABLE 2. POTENTIAL CANDIDATES FOR INCLUSION IN THBNB-CI .....cccoiciiiiiiiineiieeeecee e 11
TABLE 3. ECONOMIC AND STATISTICAL SIGNIFICANCE OF HE POTENTIAL VARIABLES OF THE WB-LI15
TABLE 4. POTENTIAL CANDIDATES FOR INCLUSION IN THBNB-LI......cociiiiiiiiieiieeeecee e 15
TABLE 5. FINAL SET OF VARIABLES USED TO CONSTRUCTHE WB-Cl....c.coccositrieiriieineeeneeeeneeeseeeene 16
TABLE 6. FINAL SET OF VARIABLES USED TO CONSTRUCTHE WB-Ll......cccooeiiiiiininieieccneneeeeeeeen 16
TABLE 7. ERROR BETWEEN GDP GROWTH AND EACH OF WB-@DL-CI AND IIF-Cl.....cccccoveveeniniinenenn. 17
TABLE 8. IMPACT OF ONE PERCENTAGE POINT SHOCK OF REAIN VARIABLES ON THE WB-CI GROWTH

RATE . ettt ettt b e b e b e bt bt a et b e a e bt S E e bRt R a e Rt SR bt ae et e b e b sr e bt s ae e e ennes 20
TABLE 9. WORLD BANK COINCIDENT INDICATOR FOR LEBANQN /L......ccoeuiirieiiinieieireeeneeesrereeneeneennenenes 24
TABLE 10. WORLD BANK LEADING INDICATOR FOR LEBANON/L .....c.cocctiiirinieieinieieeeieieesieseee e 24
TABLE 11. UNIT ROOT TEST RESULTS ..ottt ettt sttt st st 25



TABLE 12. GRANGER CAUSALITY TEST RESULTS....ccoiiiiteec sttt st 28

List of Figures

FIGURE 1. CURRENT COINCIDENT INDICATORS OF THE LEBYESE ECONOMY......ccccvimiirireenenreenenreenes 6

FIGURE 2. GROWTH RATE OF THE WB-CI IS EQUAL TO THEDP GROWTH......cccooiiiiiiiiicieienieseceeeee 17

FIGURE 3. USING THE WB-LI, WE CAN DETECT THE TURNIE POINTS IN THE LEBANESE ECONOMY 12
MONTHS AHEAD....... oottt sttt st r e st e e st e e st sr e e bt s r e e st sre e renr e e enenrenenens 18

FIGURE 4. THE WB-LI IS AN ACCURATE FORECAST TOOL FOTHE LEBANESE ECONOMIC ACTIVITY... 18
FIGURE 5. ECONOMIC ACTIVITY IS VOLATILE AND SUBJECTTO POLITICAL AND SECURITY SHOCKS.. 20

FIGURE 6. IMPULSE RESPONSE FUNCTIONS OF WB-Cl TO®A K VARIABLE ........ooeeeooeeeeeeeeeeecessssseseseeee 26
FIGURE 7. CONTRIBUTION OF A SHOCK IN VARIABLE K’ ONTHE VARIANCE DECOMPOSITION OF WB-CI
GROWTH RATE (U0)...eeeveeeveeeeeeeeeeeresessesseeeseeesesseseesesesessessessssseeeeseesssssseseseeseseessessssseeeesesseessseeeseesssessssssseseessssesseee 27



1. Introduction

Lebanon’s weak economic statistics are impedin@lyrdecision making by businesses, investors
and policy makersThe quality of economic statistics in Lebanon hesrbextremely weak in terms of
data compilation and frequency, even relative tontges with similar level of development (IMF,
2012). Statistical weaknesses include areas sunhtasal accounts, balance of payments, prices and
inflation, and labor and social measures. For exeyrg reliable Consumer Price Index (CPI) that
reflects international standards is only availabtee December 2013 after the Central Administratio
of Statistics (CAS) rebased Lebanon's CPI data éacebhber 2013 providing (i) a much more
comprehensive breakdown of prices (prices for aatnow collected on a monthly basis) and (ii) an
updated weighting scheme to the inflation baskémn the labor market front, the latest official
unemployment rate dates from 2009, as indicatedCAB’s website. In addition to the absence of
recent and up to date labor force surveys reflgctire dynamics of the Lebanese labor market
especially after the large influx of Syrian refugesgnce 2012, the latest population census in Latan
dates back to 1932. Notwithstanding recent impravesiin the compilation of national accouhtss

of May 2014 Lebanon’s latest GDP data are from 28id are only available on an annual basis.

Faced with weak economic statistics, the privattosestarted recently to develop new indices that
would assist in understanding the economic sitnatioLebanon in a timelier basis. For example, the
dynamics of private consumption which constitut&d78percent of GDP in 2011 (latest actual data)
can be proxied using the monthly consumer confidemzlex produced by “ARA Research &
Consultancy™ In order to analyze private sector economic agti\BLOM bank and Markit launched
in November 2013 a new indicator called the BLOMdRPasing Managers’ IndéXBLOM PMI). To
capture the activity of the retail sector which @aated for 14.4 percent of GDP in 2011, the Beirut
Traders Association (BTA) launched in 2012 and anteership with Fransabank the “Beirut Traders

! Prior to December 2013, the CPI as measured by @id8ot accurately reflect the dynamics of aggregaices in
Lebanon because rental surveys, which accountetbfpercent of the old CPI basket, were only uradken every three
years, leading to unexpected jumps in the housibgcomponent of the CPI. Furthermore, CAS did mdiect CPI data
from January to May 2013 resulting in a break i @PI series.

2 In October 2013, CAS published for the first timised national accounts from 2004-2011 usingéiy data (VAT
returns, imports of services and the latest hoddehadget survey 2011-2012) and (ii) a revised &l Accounts
framework that is consistent with the latest intgional standards (UN SNA 2008).

% Another indicator of the level of consumer confiderin Lebanon would be the Byblos Bank/AUB consuntetfidence
index; however this indicator is published withia ® nine months lag. As of June 2014, the laBdilos Bank/AUB
Index dates back to December 2013.

* The PMI is a globally used indicator used by polisakers, economists and investors to forecast G@mth and/or
make investment decisions.



Association — Fransabank Retail Index”, with Q4-R@k the base year. Moreover, and in order to
reflect the dynamics of the private sector investhvehich represented 23.3 percent of GDP in 2011,
the BTA and BankMed designed a “Beirut Traders Aggmn - BankMed Investment Index” starting
from Q3-2013.

To provide a more timely and comprehensive assagsohi@conomic activity in Lebanon, Banque
du Liban (BdL) and the International Institute oin&nce (lIF) separately developed coincident
indicators. The former, which we denote*BgL-Cl”, was developed in 1993, immediately following
the end of the civil war and is composed of eigiriables’ Notwithstanding the profound structural
changes in Lebanon’s economy that took place sime@nd of the civil war, the weights of the eight
BdL-ClI variables in the index have remained fixémcs 1993. None of the eight BdL-CI variables
include the public administration sector, whichresggnted on average 9.6 percent of GDP between
2004 and 2011. The IIF coincident indicator, deddig “lIIF-CI” , follows the same approach as the
BdL-ClI but includes an additional five variabled=(12010)°

While providing a useful gauge of economic activity Lebanon, analysis reveals that the
statistical properties of these two coincident @gattbrs—such as accuracy and unbiasedness—could be
improved. As illustrated Figure 1, the IIF-CI, fekample, consistently underestimated actual GDP
growth between 2006 and 2011. While the BdL-Clm@asystematic estimation error, its accuracy has
recently been weak as the gap between the BdL-@laatual growth has been relatively large in
several years, and in one year (2006), the BdL{6d gualitatively misdiagnosed the strength of
economic activity (the BdL-CI signaled that the mammy was contracting by 1.4 percent while it
actually grew by 1.6 percent).

® These are: electricity production (Volume ternisiports of petroleum derivatives (Volume terms), [it8real monetary
terms), cleared checks (in real monetary terms) &itport passengers (Volume terms), cement didisg\Volume terms)
and imports and exports (in real monetary terms).

® These are “real growth in credit to the privatetse (instead of growth in deposits), growth inrisuarrivals (instead of
passengers arrivals), real growth in governmenemags excluding grants, real growth in governmartsamption
(current expenditure minus transfers minus intepasiments), and real growth in imports of machiremg equipment”.
For details, see Iradian and Zouk (2010).



Figure 1. Current coincident indicators of the Lisdse economy
have performed relatively weakly over recent years

Yearly growth rates of BDL-CI, IIF-CI and real GDP

2006 2007 2008 2009 2010 2011

_49% ====Real GDP =——BDL-CI = = IIF-CI

Source: BDL, CAS, IIF and own calculations

To improve the timeliness and accuracy of estimatezonomic activity in Lebanon, we designed
two new indicators for the Lebanese economy: acidémt(WB-CI) and a leadingWB-LI) indicator.
The starting point in developing these composittices is the NBER-Conference Board approach
(Conference Board, 2012), modified by the use afimization and calibration techniques to improve
statistical properties of the two indicators. Sfeally, the novelty of these two WB indicators
compared to the NBER-Conference Board approacim iheé choice of weights assigned to each
variable. The weights are chosen so that the ygaoith rate of thé/B — CI, (WB — LI;) converges
to the yearly growth rate &iDP,(WB — Cl,,,) at any point in time.

The rest of this paper is structured as follows:ti®a 2 presents a brief historical overview of
coincident and leading indicators. Section 3 desgsrithe methodologies used to construct the WB-CI
and WB-LI. Section 4 presents the results whildise® discusses some policy implications derived
from these newly developed indicators. Finally, tieec6 presents the caveats and limitations of the

indicators and section 7 concludes.



2. Literature Review

Knowing the current and the expected state of tbenemy is of foremost importance for
businesses, policymakers and investors. Dependinthequality of statistics in a given country, two
distinct methodologies have been used to developcickent and leading indicators: (i) the National
Bureau of Economic Research (NBER) and/or Confer&aard (CB) methodology and (ii) the Stock
and Watson (SW, 1989) methodology. While the NBER-#&pproach is not based on a theoretical
model, the SW methodology is based on advancedoewetnic techniques such as dynamic factor
models or Markov switching models. Although thddafprovides a proper statistical framework, the
former can be applied in countries that suffer frareak statistical systems (like Lebanon). The
NBER-CB approach also has the important advantageing easy to construct, explain and analyze.

These are valuable properties in constructing caibgmndices aimed at a wide public.

The idea of quantitatively monitoring a businessleywhich according to Stock and Watson
(1989) commonly refers to co-movements in diffefemins of activity, not just fluctuations in GNP,
was firstly introduced in 1938 by a research tearh@ NBER. This team, which was led by Wesley
Mitchell and Arthur Burns, examined the dynamicsoime economic variables to see whether these
changes lagged, led or coincided with changes wbeden US business cycles. Twenty years later,
and based on Burns and Mitchell’s research conduoté946, Moore and Shiskin (1967) developed
for the first time a methodology to construct comip® indices of real economic activity. They
designed “a scoring plan that has been developéédlmin the evaluation and selection of indicdtors
(Moore and Shiskin, 1967). The scoring plan of ezatieble was based on (i) statistical adequadgy, (i
timeliness of publication, (iii) smoothness, (iWoaomic significance, (v) historical business cycle
conformity, and (vi) cyclical timing. This approgcolhich was adopted by the Conference Board in
1995 and developed later on, is, however, subjesbime criticism. In addition to being describedas
“measurement without theory” by Koopmans (1946) yneconometricians argued that the NBER-CB
methodology did not rely on any econometric techagjas the selected variables and their respective

weights were subjectively chosen (Marcellino, 2005)

In a first attempt to respond to these criticisf@pck and Watson (1989) developed an
econometric model to construct new coincident &adliihg indicators for the U$h their method, the
coincident indicator (or Index) is represented hyuaobserved reference cycle representing what they

call the “state of the economy”. The Index formedhen measured using a dynamics factor model,
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where the parameters of the sefilesming the index are estimated using the maxinfikeiihood and
the Kalman filter methods. In addition, they dey&ld a leading indicator that forecasts the groviith o

the coincident indicator over the next six montmsing a set of variablgén a Vector Autoregressive
model (VAR).

Economic research examining business cycles in gingeicountries accelerated during the last
decade. Historically, economic research in thig avas focused on developed countries. However, as
a result of the improvement witnessed in the gualitd frequency of data in emerging countries,
economists were able during the last decade terbatialyze business cycles and develop, in many of
these countries, coincident and/or leading indisaté-or example, Saadi-Sedik and Mongardini
(2003) presented an econometric model to constracicident and leading indicators for Jordan,
while Elias Pereira constructed in 2012 a coindidedicator for the Cape Verdean economy, and

Issler et al. (2013) designed coincident indicaforsArgentina, Brazil, Chile, Colombia and Mexico.

" The four variables that composed the coincideditator proposed by Stock and Watson (1989) wengl@yee-hours in

nonagricultural establishments, industrial produttireal personal income less transfer paymentsealdnanufacturing
and trade sales.

8 The variables used in the construction of a legdtidicator were: Average weekly hours of produtfidverage weekly
initial claims of state unemployed insurance, Mactdiring new orders, S&P 500, Building permits, B®d change in
business and consumer credit outstanding.



3. Methodology

3.1. World Bank Coincident Indicator for Lebanon (WB-CI)

The construction of the WB-CI starts with the cleoaf a benchmark series, which in our case is
the (recently revised) annual GDP series from 2@ilI52011 as published by CAS in October 2013.
The next step is to select the corresponding vimsathat track as closely as possible the current
dynamics of the real GDP. The potential variablésctv satisfy the objective should be, above all,
available with a monthly frequency and with histatidata from as far back as the new real GDP
series as published by CAS. This selection is affor computing the WB-CI, because if the set of
variables used in the WB-CI does not cover allnfaist) of the sectors of the Lebanese economy, then
the WB-CI will not be a robust estimate of real G@@nsequently, and in order to account for all the
sectors of the Lebanese economy, we refer to Letimi@@DP decomposition (Table 1) and map each

sector of the economy to a high frequency vari#tide reflects its economic dynamics.

Table 1. Lebanon's GDP decomposition from the susiple

Agriculture and Forestry

Industry

Services

Agriculture & forestry

Livestock & livestock produts; fishing

Mining & quarring

Manufacturing of food products
Beverages & tobacco manufacturing
Textile & leather manufacturing

Wood & paper manufacturing; printing
Chemicals, ruuberr & plastics manufacturing
Non-metalic mineral manufacturing
Metal products, machinery & equipment
Other manufacturing

Electricity

Water Supply & waste management

Construction

Wholesale & retail trade
Vehicle maintenace & repair
Transport

Hotels & restaurants
Informatio n & Communication
Financial services

Real estate

Professional services
Administrative services
Public administration
Education

Health & social care

Personal & community services

Source: Central Administration of Statistics

Unfortunately, the availability of sufficiently lgntime series is a major constraint in Lebanon. As
a result, a relatively small number of variablessexo proxy for economic activity, some of these
would clearly not be a first choice in a countrytiwa more developed statistical system. Furthermore

many variables used in the literature to develapaident indicators are not available in the cake o

° The sample starts, however, in 2005 since (i)néne methodology adopted by CAS to compile nati@uaiounts only
covers the 2004-2011 period and (ii) some of théafées such as lending to the private sector aiildl firoperty tax were
not fully reported in 2004.



Lebanon such as real personal income less traresfiershe number of employees on non-agricultural
payrolls. According to Anguyo (2011), the formerptaes the aggregate spending behavior of

consumers while changes in the latter reflect irgidhin the economy.

3.1.1. Existing data and potential variablesfor the WB-CI
A set of twenty one potential variables, capturthg dynamics of most of the sectors of the
Lebanese economy, was included in the constructiidhe WB-CI (Table 2) based on the following

rationale:

1. The dynamics of the wholesale & retail trade seatdrich is the main sector of the Lebanese
economy, representing 14.8 percent of GDP in 2@id ,captured using cleared checks obtained
from BdL and VAT revenues published in the pubii@hce monitor by the ministry of finance.

2. The real estate sector, the second biggest setthe Lebanese economy representing 13.8
percent of GDP in 2011 is proxied using (i) reahss registration fees and (ii) tax on property.
Data for both variables are also obtained frompiliglic finance monitor published by the ministry
of finance.

3. The public administration services sector is th&dthbiggest sector of the economy
representing 9.6 percent of GDP in 2011. For a&wiin this sector, we use the primary spending
(total spending minus interest payments) of thérakgovernment as a proxy.

4. While the financial sector, representing 7.3 percadnGDP in 2011, is measured using M3,
lending to the private sector and non-residentgbesector deposits, the construction sector which
constituted 4.5 percent of GDP in 2011, is captuwethg cement deliveries and construction
permits. Data for both variables are obtained fEuth.

5. Due to the scarcity of variables reflecting thenaist of the industrial and agricultural sectors,
which represented respectively 3.8 and 13.4 perae@DP in 2011, these sectors are measured
using net exports of goods (excluding energy ing)octlculated based on data provided by the
Lebanese customs.

6. Finally the information and communication, tobacnanufacturing, administrative services,
transport, electricity and hotels and restauraatdoss are captured using, respectively, transfer

from the telecom surplus, tobacco excise, admatist fees and charges, private car registration
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fees, imports of energy and tourist arrivalsn addition, current economic index, current pees

income index and the current security index weeslas proxies for consumer sentiment.

Table 2. Potential candidates for inclusion in\t¥iB-Cl

Variable Unit Source

Administrative fees and charges LBP bln Ministry of Finance

Car Excise LBP bln Ministry of Finance

Cement Deliveries thousands of tons |Banque du Liban

Cleared checks LBP bln Banque du Liban

Construction Permits m? Banque du Liban

Current Economic Index Index ARA marketing research and consultancy
Current Personal Income Index Index ARA marketing research and consultancy
Current Security Index Index ARA marketing research and consultancy
Energy Imports LBP bln Lebanese Customs

Exports of Goods LBP bln Lebanese Customs

Imports of Goods without energy products |LBP bln Lebanese Customs

Lending to the private sector LBP bln Banque du Liban

M3 LBP bln Banque du Liban

Primary spending LBP bln Ministry of Finance

Private car registration LBP bln Ministry of Finance

Non-Resident Private sector deposits LBP bln Banque du Liban

Taxes on real-estate \1 LBP bln Ministry of Finance

Tobacco Excise LBP bln Ministry of Finance

Tourist arrivals number Ministry of Tourism

VAT revenues LBP bln Ministry of Finance

\1 Taxes on real-estate = Built Property Tax + Heshte Registration Fees

3.1.2. Stepsfollowed to construct the WB-CI
The methodology for constructing the WB-CI, whistbased on the NBER-CB approach, follows
nine distinct steps. In the methodology (M) belawgpresents the current month whilg denotes

the raw data for variable= 1, ..., 21 at periodt = 1, ..., T.

1. The X-12-ARIMA technique is used to remove the seabtrend from all the variables, .

2. In order to measure the real economic activity,tladl variables that are in monetary terms are
deflated by the Consumer Price Index (CPI) pubtisbg the Consultation and Research Institute
(CRN™ with December 2006 as the base year.

3. Some of the variables exhibit unusual volatilityaatnonthly frequency. To eliminate this “noise”

we smooth all the series using moving averages.

Following the data transformations in steps 1, @ &nall the variables will be denoted by:

1%\We use tourist arrivals and not the number of airport arrivals, because the latter includes Lebanese expatriates that are
not considered as tourists, hence they are not a proxy for the tourism sector. However, the contribution of expatriates to
the economy (mainly through remittances) is reflected by the non-resident deposits at commercial banks.

' The CRI CPI is used rather than the one from Cé&bse the latter started to compile its new cpamging CPI series
in December 2013 while the WB-CI starts in Decenf#6. CRI's CPI, however, dates back to Janua8819
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si¢ fori=1,..,21andt =1, ...,T.

4. Then, the month-to-month symmetric percentage ahdsgralculated? If the variablesis an

interest rate or in a percentage form, then thegmeage change is calculated as:
Cit = Sit— Sit—1fori=1,..21andt=1,..,T. (1)

In any other case, the symmetric percentage chiangila is applied.

Sit — Sit-1

Ci¢ =200 = < > fori=1,..21andt =1,.., T. (2)

Sie T Sit-1
Before proceeding, let; denote the weight assigned to each varishl¢or i =1, ..., 21.
5. Afterwards, random weights; are chosen for each varialslg so that}., w; = 1.

6. Using stepst and5 the growth rateg; . of each variable are then calculated using theviahg

formula:
git = Ci,t*Wi fori=1,..21andt=1,..,T. (3)

7. Next, the growth rates of all the variables are m@ah in order to get the month to month growth
rate,G,, of the WB-CI such that

n
G; = Zgi’t fort=1,..,T. (4)
i=1

8. Assuming that the base year of the WB-CI is thst foeriod (i.eWB — CI ;—; = 100) the level
of the index is calculated recursively using equat{4) and the below symmetric percentage

change formula,

200 + G,

WB — Clt =WB — Clt—l * (m

) fort=2,..T (5)

2 The symmetric percentage change formula treatsativegand positive changes symmetrically (with theme
magnitude). For example, when a variable increhgesne percent followed by a one percent decrdhselevel of the
variable would return to its initial value. Thisvi®uld not be true with the standard change formula

12



9. Finally the model is calibrated so that the finaightsw; satisfy equations (6) and (7) below:

| WB—Cl, _\_(6DB
verage \we —ci,_, GDP,_,

Standard deviati wE-ctly G
anaar eviation WB — Cly_l GDPy_l

min
wi

fory = 2006, ...,2011 (6)

min
wi

fory = 2006, ...,2011 (7)

After following the above steps and calibrating thedel using the minimization problems in
equations (6) and (7), the final data set (Tablasgd for the construction of the WB-CI is idefeiifi
and consists of monthly observations for 13 vadallovering most the sectors of the economy (real,

external, monetary and fiscal) from December 2@0Bé¢cember 2011 (85 observations).
3.2. World Bank Leading Indicator of Lebanon (WB-LI)

In a turbulent and volatile environment like Leban@a high-frequency leading indicator is a
natural complement to a coincident indicator. Adieg indicator for the Lebanese economy (WB-LI)
would help to (i) detect early signs of turning qtsi in the economic activity and (ii) forecast GDP
growth during the next 12 months. To our knowledge,designed WB-LI would be the only publicly

available leading indicator for the Lebanese econom

The WB-LI is constructed based on a methodologyilarmbut not identical, to the NBER-CB
approach. The main difference resides in the chofceeights. While the NBER-CB methodology
computes the weights of each variable as the ievafrgs respective standard deviation, in the WIB-L
the corresponding weights are chosen in order torze the difference between the growth rate of
the leading indicator at timeand the growth rate of the coincident indicatotime t + 12. In other
words, the weights are selected so that the groatéh of WB — LI, is as close as possible to the
growth rate oW B — Cl;,, . The rationale for such an approach is to incrédsereasejhe forecast

confidencegerror) of GDP growth for the forthcoming year.

3.2.1. Existing data and potential variablesfor the WB-L |

The next steps in constructing the WB-LI are tacfipose an appropriate reference series, and (ii)
determine the relevant components of the WB-LI.e@ithat the WB-CI is a reliable measure of the
current state of the economy (Figure 2 and Tahlet 13 used as the benchmark series. It should be
noted that one of the two following conditions sliblbe met in order that a certain variable be used
the construction of the WB-LI. The first conditias economic significancamplying that a certain

variable has “expectational components that woutdlér some economic theory) respond rapidly to
13



some shocks to the economy” (Stock and Watson,)198@ second istatistical significancavhich
means that the correlation coefficient betweenrgaitevariable at time and the reference series at
time t + 12 should be larger than 0.5 in absolute valBased on the above two conditions, 17

potential variables (Table 4) were used to consthee WB-LI.

While the choice of variables based on the sta#ikignificance principle depends, solely, on
having a correlation coefficient larger than 0.Be tvariables that were selected according to the
economic significance criteria would warrant a tgeanalysis (Table 3). For example, the Future
economic index reflects the expectations of indiaid regarding the future economic environment.
On the other hand an increase in personnel dstglies that workers have more money to save and
spend today. And given the high Lebanese inteedesy a rational person would prefer to save today,
earn a high return and then consume in the fudMeanwhile, freight incoming at the port of Beirgt i
a retail trade confidence indicator as businessésirzdustrialists import more goods in the present
when expecting an improvement in the general bssimavironment in the future. Finally, Stock

Indices generally reflect investors’ appetite teaist in the future.

 defined as the total remuneration to public seetoployees
14



Table 3. Economic and statistical significancehef potential variables of the WB-LI

. Statistical Economic
Variable
Significance /1 Significance /2
Consumer Confidence Index x (0.32) v
Cement Deliveries v/ (0.72) x
EMBIG spread v/ (0.79) v
Custom Revenues v/ (0.58) v/
Airport Arrivals v/ (0.84) X
Freight Incoming at the Port of Beirut x (0.37) v
Spread between local and Libor interest rate v/ (0.89) v/
Lending to the Private Sector v/ (0.86) v/
Personnel Cost x (0.47) v/
Capital expenditures x (0.07) v/
Change in dollarization rate x (0.04) v/
Public Debt v (0.92) v/
Blom Stock Index x (0.04) v/
Industrial Exports v/ (0.68) X
Construction permits x (0.34) v
Construction in progress x (0.015) v
Future Economic Index x (0.08) v

Source: Own calculations
/1 v/ means that the correlation coefficient betweerctireerned variable at time t and the WB-CI at tisri? is larger than 0.5 in absolute value.
/2 v means that under some economic theory the corttear@ble would respond rapidly to some shockéoeconomy.

Table 4. Potential candidates for inclusion in\t¥iB-L1I

Variable Unit Source
Consumer Confidence Index Index ARA Research & Consultancy
Cement Deliveries thousand tons Banque du Liban
EMBIG spread bps JP Morgan; WB staff calculations
Custom Revenues LBP bln Ministry of Finance
Airport Arrivals number Banque du Liban
Freight Incoming at the Port of Beirut tons Banque du Liban
Spread between local and Libor interest rate bps Banque du Liban; WB staff calcualtions
Lending to the Private Sector LBP bln Banque du Liban
Personnel Cost LBP bln Ministry of Finance
Capital expenditures LBP bln Ministry of Finance
Changein dollarization rate bps BDL; WB staff calculations
Public Debt LBP bln Banque du Liban
Blom Stock Index Index BLOM Bank
Industrial Exports min USD Ministry of Industry
Construction permits m’ Banque du Liban
Construction in progrees LBP bln Ministry of Finance
Future Economic Index Index ARA Research & Consultancy

3.2.2. Stepsfollowed to construct the WB-L |

The WB-LI is computed and tested against the WBe€the period December 20tf&o October
2012 (69 observations) using monthly data of thepdféntial variables listed in Table 4. To develop
the WB-LI the same methodology followed in the domdtion of the WB-CI is used with the

4 Our sample for the WB-LI starts from December 2@®@ not December 2004 (as the WB-CI) given th@i62@as
subject to an unexpected exogenous shock represeyntde War with Israel. Hence, any attempt toneste in 2005 the
state of the Lebanese economy in 2006 would hase besleading.
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exception of a different minimization problem (s@p A prime () is used to represent the variables

corresponding to the WB-LI. Equations (6) and (7$tep 9 of methodology (M) become,

fory =Jan 2008, ..., Nov 2011 (6")

WB — LI WB — LI WB —ClI WB —CI
Average [{Geomean( Y x..x y+11)} - {Geomean( YHIZ X y*“)}] ’

K WB—Ll,,, " WB—LI, WB—CL, " WB—Cl,

in ||Standard deviation |G WE Ly . xWB Ly G WB = Clyvia o (WB Ly = Jan 2008, ..., Nov 2011 (7'
rrvlvli,n andard deviation |} Geomean | 17— i, wB -1l eomean | — - i, X WB = Clos fory =Jan , ..., Nov 7
Table 5. Final set of variables used to consthuedd/B-CI. Table 6. Final set of variables used to constiuetA/B-LI.
Components of the WB-Cl Weight (%) Components of the WB-LI Weights (%)
Net Exports of Goods without energy products /1 0.4
EMBIG spread 0.09
Taxes on real-estate 0.7
Touristarrivals 34 Custom Revenues 0.47
Non-resident private sector deposits 37 Spread betweenlocal and Libor interest rate 5.05
Tobacco Excise 6.1 Capital expenditures 5.26
Cleared checks 6.2 di hePri
Cement Deliveries 63 Lendingto the Private Sector 10.85
VAT revenues 13.0 Airport Arrivals 15.46
Lending to the private sector 13.9 Cement Deliveries 15.66
Primary spending 14.7 Freight Incomingat the Port of Beirut 2241
Administrative fees and charges 15.0
M3 16.6 Personnel Cost 24.75
Total 100.0 Total 100.00
Source: Own calculations. Source: Own calculations.

/1 Net Exports of Goods without energy productsxpdits - Imports
(excluding energy)

The adjustment in the methodology and the ensuafigration generates the final data set (Table
6) used for the construction of the WB-LI, whichnests of monthly observations for 9 variables

(real, external, monetary and fiscal) from Decenfi6 to October 2012 (61 observations).
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4. Reaults of the WB-CI and the WB-LI

We find that the designed WB-C| measures the ec@magtivity in Lebanon very accurately.
The criteria used to assess the effectivenesseofMB-CI in predicting Lebanese economic activity
involves calculatinghe absolute value of thegror between the yearly growth rate of the WB-CI and
the actual (realized) annual GDP growth r&ten this error tends, on average, to 0 and itadad
deviation converges to 0O this implies that the WBe@lects accurately the dynamics of the Lebanese
real economylndeed, our results indicate that the averager @md the standard deviation between
2006 and 2011 were both equal to 0.0 percent. ddnspares favorably to both the BdL and the IIF
coincident indicators. For the BAL-QIF-CI), the average growth rate was 2B%Q percent and the

standard deviation was 1.29(4) percent during the same period (Table 7 and Eigir

Table 7. Error between GDP growth and each of WBBDIL-CI Figure 2. Growth rate of the WB-ClI is equal to GBP growth

and IIF-CI.
Wa Absolute value of ~ Absolute value of  Absolute value of|
Grouth BDL-Cl  IIF-ClGrowth GDP Growth error between WB- error between BDL- error between IIF- Growth rates of WB-CI, BDL-CI, IIF-CI and GDP
" Growth (%) (%) (%) ClGrowthand GDP (I Growthand GDP Cl Growth and Percent
Growth (%) Growth (%) GDPGrowth (%)| | 14 -
2006 16 -4 04 16 0.0 30 20 12 §
woow s s o 00 % 35 \ .
10 N
2008 W10 8 91 00 11 09 N\ §
8
2009 103 138 8.7 103 00 35 16 \%
2010 80 105 70 80 0.0 25 10 &7 %
" _ %
2011 20 25 18 2 00 05 02 % %
Memorandurn items: 2 Z Z \,
WerageofEror (2006-2011) 000 2w 15 o é&, 7 . 0 0 0
. 20 2007a 2008a 2009a 2010a 2011a
Standard deviation of Error (2006-2011) 0.00 129 114 -2 aWB-CI EReal GDP SBDL-CI % IIF-CI
Correlation Coefficient 1.00 0.88 0.96
Source: Lebanese authorities and own calculations. Source: Lebanese authorities and own calculations.

The one-year ahead forecasting performance of dmstaicted WB-L1° is encouraging. The
yearly average growth rate of the WB-LI leads tkarly growth rate of the WB-CI by a year (Figure
3). Furthermore, the yearly growth rate of the iegdndicator at time — 12 follows almost the same
pattern as the yearly growth rate of the WB-Cliraktt, indicating that the WB-LI should be a useful

forecasting tool (Figure 4). In fact, between Debem2008 and December 2012, the average error

> The WB-CI series is available in Table 9 of Appiertl

® The components of the WB-LI with their respectiveights are presented in Table 6.

17



between the yearly growth rate of the WB-LI at titne 12 and the yearly growth rate of the WB-CI

at timet was only 0.37 percent, while the standard dewiaticthis error was 0.28 percent.

Figure 3. Using the WB-LI, we can detect the tugnaoints in the Figure 4. The WB-LI is an accurate forecast tooltfe Lebanese

Lebanese economy 12 months ahead. economic activity.
12 Months Cumulative Growth Rate (%) 12 Months Cumulative Growth Rate (%)
Percent Percent
12 4 WB Leading Indicator (t) 12 4
10 -\ = = = WB Coincident Indicator (t) 10 4\ WB Leading Indicator (-12)

= e e WB Coincident Indicator (t)

888 % 2 2 ¢ VERSE kT2 = 2 z z = = 2 @ N7 @
B =R - P R T - V- T -V~ L A v T
< « [ < o [ < L] [ < ] [ < -2 4 & I & a

o - - B R T R T I A <« 2 & < £ & & Z & < 2 &
_4‘ -
Source:Own calculations. Source: Own calculations.

To illustrate the importance of having timely amd@ate economic data, it is instructive to look at
the monetary policy implications of the (new) WB-@rsus that of the existing BdL-CI. As detailed
below, the latest reading from the BdL-CI pointsato acceleration in economic activity in Lebanon.
The WB-CI, however, is showing an economy thataseterating. The growth rate of the BdL-CI
increased from 0.3 percent during 2012 to 3.2 perderring 2013, suggesting that the Lebanese
economy grew at faster rate in 2013. On the contthe WB-CI showed that the economy grew by
only 0.8 percent (yoy) during 2013 compared to&ent during 2012, reflecting a deceleration in

economic activity. A sustained period with suchedging trends would result in sharply different
monetary policy decisions.
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5. Some Policy Implications

Using the WB-CI decomposition, we can examine thgact of unexpected changes in
macroeconomic variables on economic growmtte employ a Vector Autoregressive (VAR) model to
examine the relationship between the variables iftgrthe World Bank coincident indicator and real
GDP growth as proxied for using the growth ratethed WB-CI. A necessary condition for VAR
models to be econometrically valid is the statidgasf the variables. When used in log differences
the variables WB-CI, tobacco excise (TE), cemedivelees (CD), VAT revenues (VAT), tourist
arrivals (TA), taxes on real estate (TR), moneypduM3), primary spending (PS), cleared checks
(CC) and administrative fees and charges (AC),fawed to be stationary at the 10 percent level
(Table 11) %" Let AWB — CI, andAy,.. denote the one period growth rates of the WB-@l\aariable

k18 at time (or month} = Dec — 2004, ...,0ct — 2013 respectively. Thé& VAR models are given
by:

Xt,k =c+ Bl,kXt—l,k + .-+ BLk,kXt—Lk,k + 5t,k - t = Dec — 2004, ey Oct 2013 (8)

whereX. = [AWB — CIy, Ayy.] is the vector of endogenous variables anddenotes the error vector
of the k VAR models. In additionL, denotes the optimal lag length of eachVAR model as

determined using the Akaike Information CriteriéiQ).

We proceed to generate, tinepulse Response FunctiofiRFs) for thek VAR models. The results
of the IRFs trace the response of real economigigc{proxied for by the WB-CI) to one standard
deviation shocks in each varialiteover a 24 months period. The IRFs presented iarEi§ illustrate
positive and significant responses for WB-CI tocktwin M3, TA, TE, CC, CD, AC and VA¥ In
addition, we generate theorecast Error Variance Decomposition (FEVE) show the relative

importance of the (statistically significant) shedk the variation of the WB-CI. The FEVD analysis

17 Stationarity tests are undertaken using the AugeteBickey-Fuller test. Lending to the private se@nd non-resident
private sector deposits and Net exports (withoergy) did not turn out to be stationary at the &8cpnt level, hence we
did not used them in the VAR. For more details &hEable 11.

18 k represents one of the following stationary vagablTobacco Excise, Cement Deliveries, VAT Reveniiesirist
Arrivals, Taxes on Real Estate, M3, Primary Spegd@ieared Checks and Administrative Fees and @sarg

' The response of WB-CI to a positive shock on prinsmrending and taxes on real estate is not statilstisignificant.
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illustrated in Figure 7 reveal that all the20 variables explain a large part of the variationreal

economic activity in the short and long run.

In order to examine causality between kheariables and the real economic activity, we apipéy
Granger Causalitytest$* to thek’ VAR models of equation (8).The results obtainenirfithe Granger
causality tests (Table 12) show that there is difgietional Granger causality between WB-CI and
each of tobacco excise, cleared checks, cememntedel, administrative fees and charges and VAT
revenues over current real economy. On the othed,hthere is a uni-directional causality from with

WB-CI Granger causing M3.

Finally, and based on the significant IRFs and@nanger causality tests, the economy would be
expected to grow by 0.03, 0.2, 0.21, 0.21 and P&2entage points next year if we observe a one
percentage point increase in cement deliveriegayetechecks, tobacco excise, administrative feds an

charges and VAT revenues respectively this yednl€Td).

Table 8. Impact of one percentage point shock déoevariables on Figure 5. Economic activity is volatile and subject
the WB-CI growth rate. political and security shocks.
Vilue in 20121 pp shock in DeChange in WB-CI Growth (%) |~ e ety Growth (yoy)
9 - palernment”  Startof
(I.L b|n) 2012 (I.I. b|n) 2013 2014 " & t N ;;vri;nfcrisis Estimate
101 signation of H === Forecas
O [ 5 B0 0 ||/ gL LT
. A 1 resignation
VAT 2,434 24 0:32 0-02 ’ l: I deteriorating*l
4 4 1 security 1
! onlditions 2s
| 79150 K1 S VAV
i ! ! \
It 3 00 00 | alododdreludoondasa® osaduooss
AC 43 4 4 0 21 0 01 N 2010 2011 2012 2013 2014
Source: Own calculations. Source: Own calculations

1/ Forecast based on the WB-LI

k" includes all the k variables excluding TR and P&ithat the IRFs of these two variables on WB@Irat
statistically significant.

*! According to this approach, variablgis said to Granger causgs(x, — y;) “if we are better able to predikt, using
all available information than if the informatiopaxt fromy, had been used” (Granger, 1969).
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6. Caveatsand Limitations

While the newly developed indicators reveal prongsstatistical properties in terms of estimating
and forecasting real economic activity in Lebarmmalysts and policy makers should be aware of the

following limitations of the model when interpregithe results:

* First, not all the sectors of the economy were adtxly represented in the pool of
potential variables due to data limitations. Mostably, good proxy variables were not
available to accurately account for the agricultarel industry sectors, which combined
accounted for 18.6 percent of GDP in 2011.

* Second, due to data limitations we deflated allttemetary variables into real terms using
the CRI consumer price index that only accounttfae price dynamics in the greater
capital area (greater Beirut). However, the Cendtninistration of Statistics (CAS) has
recently (March, 2014) rebased Lebanon's inflattata to December 2013 and now
provides (i) a much more comprehensive breakdowprmles (prices for rent are now
collected on a monthly basis) and (ii) an updatetgfting scheme to the inflation basket.
As a result, this improved CAS CPI series couldpbeferable to the one currently used,
once the old (2007) CPI index is rebased to the (2314) index in order to have a
continuous and comparable CPI series.

* Third, the lag period of the WB-CI and the WB-LIpmared to be larger (4-5 months) than
initially expected due to the infrequent and laggetbase of the fiscal data from the
ministry of finance.

* Fourth, economic activity in Lebanon is highly wdlaand subject to frequent exogenous
shocks of political and security nature (Figure Bowever, this volatility is not captured
by the WB-LI as it is hard to predict sudden change the political and/or security
conditions. As a result, analysts should take atcount any recent political developments
rather than interpreting the results mechanically.

* Fifth and most importantly, the yearly growth rafehe newly constructed indicators were
only tested against six actual GDP growth obsemnati(2006-2011) because longer time
series were not available. As a result, some ngtigiele margin of error is expected to
remain in the estimates and results. In ordemnjarove the efficiency of the estimates, the

model will be recalibrated whenever new nationabanits data are published by CAS.
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7. Conclusion

This paper presents a new coincident indicator (@IBand a 12-months leading indicator (WB-
LI) for the Lebanese economy. These indicators,civfdgan be used as monthly proxies for the
evolution of real GDP, were constructed using a nethodology based on the NBER-CB approach.
Notwithstanding the relatively small sample perititg results reveal promising statistical propsrtie
that should make these new indications valuablecid&nt and leading (one-year ahead) indicators for
monitoring the Lebanese economy. However, giventdimons on the length of time series in
Lebanon, the accuracy and reliability of theseaatbrs in tracking the business cycle of the Lebane
economy is expected to improve over time as mot& plaints become available. To take into account
the statistical value of these new data pointsh lidicators will be re-estimated periodically.idt
therefore likely that the composition of the WB-&id the WB-LI will change in the coming years
and become more stable as actual GDP series froimnabhauthorities are published. Furthermore,
and rather than analyzing the results of theseatdis mechanically, analysts should incorporai in
their assessment of economic activity historicaljtigal and cultural factors that do not easilypde
themselves to quantification. Finally, this new eggeh of adding a minimization problem to the
original NEBR-CB methodology may provide a usefoadmap to analyze business cycles in

countries that have weak economic statistics.
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Annex 1. Monthly data of World Bank Coincident and L eading
I ndicator of Lebanon

Table 9. World Bank Coincident Indicator for Lebarid

WB-CI
Jan-05 98.1 Jan-08 112.8 Jan-11 141.7
Feb-05 93.7 Feb-08 114.1 Feb-11 141.8
Mar-05 93.6 Mar-08 1155 Mar-11 143.2
Apr-05 954 Apr-08 115p Apr-11 1444
May-05 97.0 May-08 116J1 May-11 144.6
Jun-05 101.4 Jun-08 121.6 Jun-11 147.8
Jul-05 103. Jul-08 122|6  Jul-11 14p.0
Aug-05 104.6 Aug08 126J1 Aug-11 1471.4
Sep-05 107.p Sep-08 124.1 Sep-11 152.3
Oct-05 101.7 Oct-08 125/8 Oct-11 15B.2
Nov-05 100.8 Nov-08 130{1 Nov-11 148.7
Dec-05 104.4 Dec-08 1306 Dec-11 156.0
Jan-06 103.6 Jan-09 134.1 Jan-12 152.2
Feb-06 108.Y Feb-09 133.0 Feb-12 143.0
Mar-06 110.4 Mar-09 130J3 Mar-12 150.9
Apr-06 114.0 Apr-09 1316 Apr-12 1539
May-06 114.8 May-09 133|]9 May-12 153.2
Jun-06 109.8 Jun-09 1315 Jun-12 1325
Jul-06  77.( Jul-09 134|8  Jul-12 149.3
Aug-06 78.1 Aug-09 134J]1 Aug-12 14%.4
Sep-06 99.83  Sep-09 133.2 Sep-12 148.4
Oct-06 97.1 Oct-09 137|5 Oct-12 148.7
Nov-06 108.6 Nov-09 134{2 Nov-12 149.1
Dec-06 106.5 Dec-09 1372 Dec-12 150.2
Jan-07 105.3 Jan-10 141.4 Jan-13 150.6
Feb-07 110.4 Feb-10 141.6 Feb-13 130.1
Mar-07 111.1 Mar-10 146J5 Mar-13 152.2
Apr-07 110.8 Apr-10 1470 Apr-13 153.6
May-07 111.9 May-10 144|9 May-13 151.4
Jun-07 110.% Jun-10 144.1 Jun-13 130.1
Jul-07 111.1 Jul-10 147|5  Jul-13 15p.9
Aug-07 112.9 Aug-10 144{3 Aug-13 1545
Sep-07 113.8 Sep-10 143.1 Sep-13 151.3
Oct-07 110.2  Oct-10 143|4 Oct-13 1515
Nov-07 113.9 Nov-10 1434 Nov-13 153.3
Dec-07 112.4 Dec-10 1443 Dec-13 150.3

Source: Own calculations.
/1 December 2004 is the base year.
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lable10. World Bank Leading Indicator for Lebanon /1

Source: Own calculations
/1 December 2006 is the base year.

wB-L1
Jan-07 101.7 Jan-11 129.9
Feb-07 106.2 Feb-11 128.5
Mar-O7 105.5 Mar-11 127.2
Apr-07 104.5 Apr-11 128.3
May-07 104.§ May-11 129.9
Jun-07 106.6 Jun-11 129.5
Jul-O7 101.7 Jul-11 125.4
Aug-07 98.7] Aug-11 122.1
Sep-07 100.9 Sep-11 124.1]
Oct-07 104.9 Oct-11 123.3
Nov-07 103.7 Nov-11 127.3
Dec-O7 107.9 Dec-11 124.8
Jan-08 110.5 Jan-12 127.8
Feb-08 114.0 Feb-12 126.4
Mar-08 113.8 Mar-12 129.7]
Apr-08 112. Apr-12 128.0
May-08 113.4 May-12 126.4
Jun-08 112.5 Jun-12 122.7
Jul-08 114.2 Jul-12 127.8
Aug-08 112.9 Aug-12 129.5
Sep-08 110.9 Sep-12 129.9
Oct-08 112.0 Oct-12 132.2
Nov-08 114.0 Nov-12 132.4
Dec-08 119.5 Dec-12 132.1
Jan-09 119.9 Jan-13 132.0
Feb-09 118.0 Feb-13 134.9
Mar-09 119.7 Mar-13 129.3
Apr-09 121.1] Apr-13 129.7
May-09 122.4 May-13 130.3
Jun-09 122.8 Jun-13 131.9
Jul-09 122.7 Jul-13 132.5
Aug-09 121.4 Aug-13 132.5
Sep-09 121.3 Sep-13 130.5
Oct-09 121.5 Oct-13 129.5
Nov-09 122.7 Nov-13 128.2
Dec-09 123.9 Dec-13 127.14
Jan-10 119.4
Feb-10 119.3
Mar-10 119.9
Apr-10 120.4
May-10 120.5
Jun-10 120.7
Jul-10 125.1
Aug-10 125.0
Sep-10 127.9
Oct-10 126.7
Nov-10 129.3
Dec-10 130.2



Annex 2. Unit Root Tests

The following table (Table 11) presents the resofithe Augmented Dickey-Fuller tests performed on
the log differences of the WB-CI and the correspogdwelve variables forming it.

Table 11. Unit Root Test Results

Variable ADF- Test (p-value) /1
1d_WB_CI 1.055e-017 ***
l1d_Tobacco_Excise 2.7e-005 ***
1d_Cement Deliveries 1.835e-023***
1d_VAT_revenues 6.573e-014 ***
l1d_Tourists_Arrivals 1.068e-017***
1d_Real_estate_tax 9.575e-005***
1d_M3 0.07188*
I1d_Lending_private 0.1726
ld_Administrative_Charges 5.18e-009***
Id_non-resid Deposits 0.1283
1d_Primary_Spending 0.009343***
1d_Cleared_Checks 2.29e-016***

Source: Own calculations

/1 Null: variable has unit root.

* indicates that the null hypothesis of a unit ristejected at the 10 percent significance level.
** indicate that the null hypothesis of a unit rastejected at the 5 percent significance level.
*** Indicate that the null hypothesis of a unit tde rejected at the 1 percent significance level.
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Annex 3. Impulse Response Functions

Figure 6. Impulse response functions of WB-CI tohela variable

response of Id_WB_CI to a shock in Id_M3, with bootstrap confidence interval

95 percent confidence band
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response of Id_WE_CI to a shock in Id_Cleared_Checks, with bootstrap confidence interval

95 percent confidence band
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response of Id_WB_CI to a shock in Id_Administrative_Charges, with bootstrap confidence interval

95 percent confidence band
point estimate
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response of Id_WB_CI to a shock in Id_VAT_revenues, with bootstrap confidence interval

95 Fercent confidence band
point estimate

months

Source: Own calculations
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Annex 4. Contribution to WB-CI Variance Decomposition.

Figure 7. Contribution of a shock in variable K’ thve variance decomposition of WB-CI growth ratg (%
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Annex 5. Causality between variables and real economic activity

Table 12. Granger Causality Test Results

Hypothesis /1 P-value No. of Lags /2

M3 and WB-CI:

M3 Granger causes WB-CI 0.1277 7

WB-CI Granger causes M3 0.0006* ** 7
TA and WB-CI:

TA Granger causes WB-CI 0.246 3

WB-CI Granger causes TA 0.0000*** 3

TE and WB-CI:

TE Granger causes WB-CI 0.0000%*** 5

WB-CI Granger causes TE 0.0000*** 5
CC and WB-CI:

CC Granger causes WB-CI 0.015%** 5

WB-CI Granger causes CC 0.0000*** 5

CD and WB-CI:

CD Granger causes WB-CI 0.0003*** 8

WB-CI Granger causes CD 0.0000*** 8
AC and WB-CI:

AC Granger causes WB-CI 0.0000*** 4

WB-CI Granger causes AC 0.0326** 4

VAT and WB-CI:
VAT Granger causes WB-CI 0.0000%*** 4
WB-CI Granger causes VAT 0.0000*** 4

Source: Own calculations
** indicate that the null hypothesis of no granger causality is rejected at the 5 percent significance level.

*** indicate that the null hypothesis of no granger causality is rejected at the 1 percent significance level.
/1 Null: No Granger Causality.

/2 The number of lags (months) is determined using the Akaike Information Criterion (AIC).
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