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Abstract

The global financial crisis may affect tAdgerian economy through th
following channels: (1) increase of costs of fitrherrowing to finance thei
investment, (2) decline in oil prices, and (3) theer world interest rates. This
paper uses a small-open economy model with finaridigions (the financial
accelerator) to examine the implications of thebglofinancial crisis on the
Algerian economy and evaluates the importance @&f thain transmission
channels. Firms operating in Algeria borrow fronndstic and foreign banks.
The financing costs depend on firms’ balance slpasitions and on external
finance premiums charged by banks for higher ridkesy are facing. Main
findings are that the global financial crisis hasostantially and negatively
affected the Algerian economy and all channelsimportant in the transmission
of the financial shocks. Nevertheless, the implaatégon of expansionary
monetary and government spending policies can sa@dly/ help the economy
avoid recession and thus offset the negative imptos of the global financig
crisis.
Keywords: Algerian economy; Global financial crisis; Trarission channel; Oi
prices.
JEL classification: E52; F3; F4; G10

D

1. INTRODUCTION

The ongoing global financial crisis, which was g¢eged by
dysfunctional U.S. credit markets, broke out in 20@hen the
subprime mortgage default rates rose sharply dfier housing
bubble burst in 2006. Starting in the beginnin@@®0s, consecutive
interest rate cuts and the flows of capital from émerging and oil-
exporting economies allowed the U.S. banks to ektheir loans to
low-income households without the need to exengrselent control
over the credit risks. In addition, with historidalw interest rates,
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investors could easily obtain funds with high legs for
investments. Consequently, the housing crunch éeé tchain of
events: the value of houses (collateral for moregadell and was
followed by mounting default rates, which causedrghdeclines in
the values of the underlying securities and in tinen asset markets
as a whole.

The slump in the values of the asset-bddecurities led to a
deterioration in the balance sheets of banks amdsfiand sharp
increase in the external finance premiums for firmsThe
deterioration of the balance sheets of banks antsfexacerbated the
impacts of the financial crisis and led to credhtactions in the
financial and real sectors. This resulted in degession worldwide.
Thus, the failure to monitor the loans and theidedh the collateral
values were two of the main causes of the globalritial crisis.

The global financial crisis has affected the oipesting
countries, such as Algeria, through four main cledsinFirst, with
tightening credit supply conditions, banks in depeld countries
have largely reduced their loans. Thus, capitavdloto finance
foreign direct investment in oil exporting counsridhave been
seriously affected and costs of firms’ borrowingraen widely
increased, which incites foreign firms to cut theinect investment in
these countries. Second, with higher lending risksrldwide,
domestic banks may tighten their credit supply emse the external
finance premium requested to compensate highes.rigkird, global
financial crisis has induced substantial declineoih prices. Oil
prices have dropped from about $150 in the mid wy 2008 to
about $50 in the mid of 2009. This rapid and péssisdecline
resulted from the fall of global oil demand. Conseatly, revenues
of oil exporting countries (from oil exports) haveeen largely
declined, which is considered a major shock to rthmirrent
accounts. Fourth, to stimulate their economiesglbged countries
cut their nominal interest rates. For example, Federal Reserve
Bank, cut the U.S. federal funds by 500 basic pd&iatn 5.25% to O-
0.25%. Consequently, revenues of reserves, whithexporting
countries were accumulated during the boom, hasmaditically fell
leading to substantial deterioration of their cotraccount position.
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This paper aims to examine the implications of giebal
financial crisis on the Algeria economy and to gmalthe role of the
main previous four channels in the transmissionth& financial
crisis. It also evaluates the importance of exjerasy monetary
and government spending policies in offsetting tiggampacts of
the financial crisis. Thus, we develop a small opeanomy model
with financial frictions and financial shocks. Thedel is a class of
dynamic and stochastic general equilibrium (DSGHK)debs that
have been developed for policy and macro-econoarieyses. The
financial frictions are introduced using the finehcaccelerator
mechanism a la Bernanke, Gertler and Gilchrist 919@BGG,
hereafter), as used by Christensen and Dib (20D&s financial
mechanism focuses on the role of corporate (firedqtice sheets in
the amplification and propagation of the differshbcks to the real
economy.

In this framework, households save by deposits atk$®
(financial intermediaries). Using deposits, bapkevide loans to
entrepreneurs, who are subject to idiosyncraticyctvity shocks,
to finance parts of their investment. The preseotcénformation
asymmetry between banks and entrepreneurs createscifl
frictions and makes entrepreneurial demand fortahplepends on
their financial position (leverage ratio), which phes the external
finance premiund.

The model is calibrated to fit the main featuresha&f Algerian
economy, such as: (1) oil accounts for more th&nb 8% exports; (2)
the country is a net creditor to the rest of thelev@nd holds its
reserves in the U.S. treasury bonds; and (3) itsent accounts
highly depends on oil prices. Thus, we assume diiats the only
exported good and total imports are invoiced inuh®. dollar.

'Similar models are used by Cespedes, Chang angédte(2004) to examine
impacts of the Asian financial crisis, by Dib, Méeido and Zhang (2008) to
evaluate effects of financial shocks on the Camad@nomy, and by Bouakez,
Rebei and Vencatachellum (2008) to examine the atspaf oil price shocks in
Africa..

> Theentrepreneurs’ leverage ratio is defined as the ddtdebt to net

worth (equity).
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The model is solved numerically using Blanchard &wadhn
(1980) procedure. Then, it is simulated using dlobaancial,
domestic financial, oil price, monetary, and gowveent spending
shocks. Main findings are that foreign financiabsks associated
with the global financial crisis have substantiagative implications
on the Algerian economy and the four transmissibanoels have
large role in the propagation of global financialsis. After a
negative foreign financial shock that tights creslitpply abroad,
Algerian output and investment fall by more than a&impact, and
these negative effects persist for longer periauil&rly, drops of oil
price entails significant decline in output, congtion, and the
current account position.

A fall of the world interest rates negatively reds the returns
on reserves held abroad and deteriorates the gtainturrent
account position. Nevertheless, a decline in wontkrest rate
boosts the domestic aggregate demand and inceelsaiime country
to invest its reserves domestically. Interestingiye implementation
of expansionary monetary and government spendirgigm® can
successfully help the economy avoid recession and eliminate
negative implications of the global financial csisi

The paper is organized as follows. Section 2 dessrithe
model. Section 3 discusses the calibration of #rampeters. Section
4 analyzes the simulation results. Finally, secGaoncludes.

2. THE MODEL

We consider a small open economy populated by holss,
producers of final goods, a continuum of retailarsl importers,
producers of capital, entrepreneurs, and a ceriealk. The
country’s exports consist only of oil whose pric@® set on the
world markets and denominated in the U.S. dollar.

2.1 Households

Households derive utility from consumptio@;, real cash
money,m (holdings of money outside banks), and leisulg Yhere
h; is hours worked. Their preferences are descrilyed b
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U = B2 AulC..m.h). @

where 0¥<1 is the discount factor. The single-period wtifilnction
IS

u()=log(C,) +vlog(m) +77log(L- ), )
wherev>0 ands>0 denote the weights on money and leisure in the
utility function, respectively. Total consumptioemends on private
consumptiong;, and public consumption;, so that

1 y1 1 y1 y-1
C, {aycy +(1-a)g,” } ; 3)

wherey>0 is the constant elasticity of substitution betwerivate
and public consumption, and &1 is the share of private
consumption in total consumption. Fory84, private and public
consumption are complement.

Households enter periodwith real cash moneyn.;, real

deposits at domestic bankd,;, and real net foreign bonds,,

denominated in the U.S. dolfaDuring periodt, households may
sell or purchase foreign bonds for prices that ddpmn the country-
specific risk premiunmy,, and the world interest rafe,>1.
Furthermore, households receive revenues from &rgoa fixed
quantity of oil,y,, for the oil pricep,, . Households also earn real
wages,w;, from supplying labour services and receive dinitle
payments from the monopolistically competitive tets and
importers,Qn + Qf, as well as a lump-sum transfd@k, from the
central bank. The single-period budget constraint the
representative household is given by:

c +m +F\’i +/§E ;{+Sﬁl+ 7;+Wh +5 P Yo + Qu +Qq +T,,
(4)

3, is the stock of the real foreign debt if it is nega, i.e. by <0.
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wheres is the real exchange rate, the price of one Udadin
terms of the Algerian dinarsR>1 is the domestic nominal interest

rate on holding deposits, amg >1 is the world inflation rate.

We assume that oil prices, , are given in the world markets

in terms of the U.S. dollar and evolve accordingnoAR(1) process,
while the oil supplyy., is a fixed endowment. The world nominal

interest rateR, and inflation, 77, are assumed to evolve

exogenously according to AR(1) processes. The cpwpiecific risk
premium, x;, which reflects departures from the uncoveredraste
rate parity, is decreasing in the foreign-assdbtal-output ratio and

given by:
K = exr{—¢ﬁ], (5)
Yi

wherep>0 is a parameter measuring the risk premilﬁ[*n?o is the

average real stock of foreign assets held by timeedtic households,
andy; denotes total output in the economy. The housetiobdses
[c,m, h, d,b’]to maximize the expectation of the discounted
sum of its utility flows subject to equations (3)da(4). See Dib
(2008) for further details about this optimizatigmoblem.

2.2.Firms
2.2.1. Final-good producer

The perfectly competitive final-good producer usemestic
goods, yn, and imported goodsys, to produce a final goodz,
according the following CES technology

1ovi 1 T

z =|Q-w)'yy +w'y! | (6)

wherew>0 denotes the share of imports in the final geodv>0 is
the elasticity of substitution between domestic angorted goods.
Similarly, both inputs are produced using the CE&rielogy
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Y :(jj[ym(j)]ildj,j:‘l and y, =( [y (0l ouj .

(7)
whereé >1 is the constant elasticity of substitution bedw
intermediate goods in composite goods aggregatfibe. final-good
producer chooseg;: andyy to maximize its profit. Its maximization
problem is

max Pzt Pnt ynt - Pft yft’

{ynt yft}
subject to (6). This implies the following demandgndtions for
domestic- and imported goods:

P -V Pﬁ -v
Yoo = (1-60)(3'“] z andy, :“{?j Z,. (8)

The zero-profit condition implies that the finalagb price level,
which is the consumer-price index (CPI), is linkeddomestic- and
imported-goods prices through:

P =[a-w)Py +apt (©)
The final good is divided between private consuorptigovernment
spending, and investment, so tliat=c, + g, +1i,.

]l/(l—v)

2.2.2 Entrepreneurs

The entrepreneurs' behavior is modeled following@@999). We
assume that entrepreneurs manage firms that produaiesale non-

oil goods. Entrepreneurs are risk neutral and fmatiaite expected
horizon for planning purposes. The probability thatentrepreneur
will survive until the next period ig, so the expected lifetime
horizon is 1/(1&). This assumption ensures that entrepreneurs' net
worth (the firm equity) is never sufficient to séliance new capital
acquisitions, so they issue debt contracts to @ieatheir desired
investment expenditures in excess of net worth.

At the end of each period, entrepreneurs purchapéat,
ki+1, that will be used in the next period at the m@ate g:.. Thus, the
cost of the purchased capital gs k1. The capital acquisition is
financed partly by their net worttm, and by borrowingg: ki1 -n;
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from domestic and foreign banks. We assume thatgmneurs
borrow a fractiona from domestic banks and ¢-from foreign
banks. Domestic banks obtain their funds from hloeiseholds’
deposits. Borrowing from foreign banks is denonedain foreign
currency.

The entrepreneurs’ demand for capital depends en th
expected marginal returmt,, and the expected marginal external

financing cost at+1, E; fi.1 , which equals the real interest rate on
external (borrowed) funds. Consequently, the oftiemarepreneurs’
capital demand guarantees that

k _
E fn= Et[r”l +d @q‘“] 10§

O

wheres is the capital depreciation rate. The expectedymal return
of capital is given by the right-side terms of (li@)which r; is the
marginal productivity of capital, angl.; is the value of one unit of
capital used in+1.

BGG (1999) assume the existence of an agency prothiat
makes external finance more expensive than intefuradls. The
entrepreneurs observe their output costlessly camput is subject to
a random outcome. Banks incur an auditing costoligerve
entrepreneurs’ output.  After observing their pcbjeoutcome,
entrepreneurs decide whether to repay their detat default. If they
default, the banks audit the loan and recover tiogegt outcome,
less monitoring costs.

BGG solve a financial contract that maximizes thgqgif to
entrepreneurs, subject to the required rate ofrmeddi loans. BGG
show that---given parameter values associated vatists of
monitoring borrowers, characteristics of the disttion of
entrepreneurial returns, and the expected life gfpdinms---the debt
contract implies an external finance premiu#|([)], that depends on

the entrepreneurs' leverage ratio. The underlyiagmpeter values
determine the elasticity of the external financenpium with respect
to the firm’s leverage ratio.

Accordingly, the marginal external financing costequal to
the gross premium for external funds plus the ogglortunity costs
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that is equivalent to the risk-free interest rafée assume that
entrepreneurs borrow at the same time from domestdt foreign
banks. They borrow a fractianfrom domestic banks and ¢)-from
foreign bank$. Loans from foreign banks are denominated in the
foreign currency, so they are converted to Alger@amrency by
multiplying by the real exchange rate The marginal cost of

borrowing from domestic banks iE{iLIJ([)]}Ft and that from

t+1

foreign banks iE{R‘T%W@]}F:. Thus, the total external
Tty

financing cost is the sum of both marginal costeamftowing, so that

e =08 ()l - S u)
t+1 t+1
(11)
where I, and I, are domestic and foreign financial shocks,

respectively. Demand for capital should satisfy the following
optimality condition (11). We assume that thesearrial shocks
follow AR(1) processes, and the external finanmpum is given

by

nt
with w<0 is the elasticity of the external risk premiunthwespect to
the entrepreneurs’ leverage ratio, at(1)=1. This elasticity
depends on the standard deviation of the distobutof the
entrepreneurs idiosyncratic shocks, the agency oul the
entrepreneurs' default threshold. The external niea premium
depends on the borrower's equity stake in a prégctlternatively,
the borrower's leverage ratio). A1/ increases, the borrower
increasingly relies on uncollateralized borrowihggher leverage) to

7,
qJ([)]: q{ 0, kt+lj ’ (12)

* The total entrepreneurs deb{(@ k.1-1y), SO they borroww (g k.1-n) from
domestic banks and @)-(q, ke1-n;) from foreign banks.

® For further details, see Dib et al. (2008) thatlpre the impacts of these shocks
on the Canadian economy.
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fund the project. Since this raises the incentiwentisreport the
outcome of the project, the loan becomes riskiad the cost of
borrowing rises.

Aggregate entrepreneurial net worth evolves adogrib

n, = T[ ftqt—lkt —E ft (qt—lkt - nt—l)]’ (13)

wheref; is the ex-post real return on capital held, &ndEf; is the
cost of borrowing (the real interest rate impligdtbe loan contract
signed at-1.)’ In this formulation, borrowers sign debt contratbiast
specify nominal interest rates. The loan repayn{enteal terms)
will then depend on ex post real interest ratesher&fore, an
unanticipated increase (decrease) in inflation vatiuce (increase)
the real cost of debt repayment and increase (dseyethe
entrepreneurial net worth.

To produce outpw, the entrepreneurs ukeunits of capital
and h; units of labor following a constant-returns-todsca
technology:

Yo = AR, (14)
where a,0 (01) is the share of capital in the non-oil output

production and A; is a technology shock common to all
entrepreneurs.A; is assumed to follow a stationary AR(1) process.
Each entrepreneur sells its output to retail firma perfectly
competitive market for a price that equals its nmhimarginal cost.
The entrepreneur maximizes profits by choodingndh; subject to
the production function (14). See Dib et al. (20f@8 further details.

2.2.3 Capital producers
Capital producers use a linear technology to predtapital goods
sold at the end of periotl They use a fraction of final goods

®When the risk of loans increases, the agency csstsind the lender's
expected losses increase. A higher external finpremium paid by
successful entrepreneurs offsets these higherdosse

" The cost of borrowing from domestic and foreignHsais

Y * Y
E.f = Etl!a&(ﬁJ M, +@1-a) Rt? 3 [qt_lktJ rt*l:l.

t nt -1 t St -1 nt -1
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purchased from retailers as investment gogdsnd the existing
capital stock to produce new capital goods. The oapital goods
replace depreciated capital and add to the capttalk. Capital

producers are also subject to quadratic investradjtstment costs
that are specified a@5yx(i,/i,_, —1)%i,, where y>1 is the

investment adjustment cost parameter.

The capital producers' optimization problem comssisf
choosing the quantity of investment to maximizeirtipeofits. The
optimal condition is
1/q =1- x(i, /i, —1)+ BXE.(i,., /i, - 1), (15)
which is the standard Tobin@ equation that relates the price of
capital to the marginal adjustment costs. Not¢g thahe absence of
investment adjustment costs, capital priogeis equal to 1. We
introduce investment adjustment costs in the méalelllow capital
price variability, which contributes to volatiligf entrepreneurial net
worth.

The quantity and price of capital are determinethencapital
market. The intersection of the demand and suppltyes gives the
market-clearing quantity and price of capital. Galpiadjustment
costs slow down the response of investment to reifie shocks,
which directly affects the price of capital. Funtmere, the aggregate
capital stock evolves accordingke, = (1-0) ki + iy .

2.2.4 Retail firms

Retail firms are used to incorporate nominal pniggdity
into the economy. They purchase the wholesale godm
entrepreneurs at a price that equals the nominagina cost and
diversify them at no cost. Then, they sell theirod® in a
monopolistically competitive market. Following @al (1983) and
Yun (1996), we assume that each retailer cannoptiraze its
selling price, unless it receives a random sigiidle constant
probability of receiving such a signal - ¢) ; and, with probability
¢, the retailefj must charge the same price of the preceding period
indexed to the steady-state gross rate of CPItiofiar.

If the retailerj receives the signal to reoptimize, it chooses a
price that maximizes its discounted, expected tatal profits forl
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periods, when it will not be allowed to reoptimiZEhe retailer's
optimization problem implies the following New Rhgk curve:

1- 1- 2
U= Pe)L1-¢) ¢ (16)
@
wherery is the gross inflation rate in the non-oil sectfrjs the real

marginal cost, and variables with hats are log atevis from the
steady-state values.

]Tnt = I[gEtnnt+1 +

2.2.5. Importers
There is a continuum of monopolistically compestiv
importers indexed byj [0 [Ol]jthat import a homogeneous good

produced abroad. Importers can only change th@epmwhen they
receive a random signal. The probability of reaegvsuch a signal is
(L-¢). Also, if an importer is not allowed to optimizs iprices, it

fully indexes them to the steady-state CPI inflaticate. The
presence of price rigidity implies that the respon$ the imported
goods price to exogenous shocks is gradual. Thheret is
incomplete pass-through of exchange rate changdisetdevels of
prices.

If importer | is allowed to change its price, it sets the price
that maximizes its weighted expected profits, gitrenreal exchange
rate, . The maximization problem implies the following \Me
Phillips curve.

@
wherery is the gross inflation rate in the import sector.

my = PE T+

2.3.Monetary authority
We assume that the monetary authority follows ddraype
monetary policy rule. According to this rule, thental bank

endogenously adjusts the short-term nominal interate,R, to
response to changes in the CPI inflation rate, Thus,

&_ &p, ﬂpn
R—( Rj (nj expE, ), (18)
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wherep, is a smoothing-term parametey, is a policy coefficient
measuring the central bank's response to deviatibimglation from
its steady-state level. The serially uncorrelatednatary policy
shock, &, is normally distributed with zero mean and stadda
deviationa.

We also assume that the government consumes #@fraaft
the final goods and runs a balanced-budget finamgtdlump-sum
taxesg, =T,, whereg; follows an AR(1) process.

2.4. Shock processes
A part from monetary policy shocks;, other structural
shocks follow AR(1) processes:

log(x) = - p,)10g(x) + p, 10g(x., ) + £,

where x, ={A o T IV p;,R:,lT:}, x > 0 is the steady-state value
of x, o, O(-11), andey is normally distributed with zero mean and
standard deviatios.

3. PARAMITRIZATION

We calibrate the model’s structural parameters gugime
conventional procedures. Some parameters are edstrtcalibrated
values based on previous studies [particularly, [RI008) that
develops a model for Algeria], while others are wetmatch the
model's steady-state ratios to those observeceidate’ See Table 1
and 2. To calibrate the parameters in the findrsgator, we set the
elasticity of the external finance premium,and the firms’ leverage
ratio, n/k, at 0.05 and 0.5, respectively. The probability o
entrepreneurs’ survival to the next periedjs set at 0.983. These
values are commonly used in the studies that useED@odels with
the financial accelerator a la BGG (1999). The stnent adjustment
cost parametey, is set at 10.

The discount factor8 is set at 0.992, implying an annual

steady-state real interest rate on external debabout 4%. The
parametern, denoting the weight put on leisure in the utility

8 For example, Christiano et al. (2009) and Dib 00
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function, is set at 1.47, so that households spendhly one third of
their time in market activities. The elasticity sibstitution between
private and public consumption, is set at 0.5, implying that private
and public consumption goods are complement. Theeshf private
consumption in total consumptioa, is 0.65 to match the observed
ratio in the data. The parametemwhich determines the steady-state
money velocity, is set at 0.021.

The shares of capital in the non-oil productiod ¢he capital
depreciation ratey ,and & are assigned values of 0.27 and 0.025,

respectively. These values are commonly used im gEonomy
literature. The parametef that measures monopoly power in
domestic- and imported-intermediate-goods marketssat at 6,
implying a steady-state markup of price over maaboosts equal to
20%. The parameteg, determining the degree of nominal price

rigidity in retail and import sectors, is set ab®. Thus, on average
the domestic and imported goods prices remain urggh for 3
quarters. The parameter measuring the elasticity of substitution
between domestic and imported goods in the fingdduis set equal
to 0.5. Thus, domestically produced goods are oslightly
substitutable for imported goods. This reflectslagure of Algerian
imports that consist of a large share of investmgowds. The
fraction of imported goods in the final goods,is set at 0.22.

Table 1 also reports the calibration of the stottbgsocess
coefficients. We assume that both financial shoekse highly
persistent, but moderately volatile. Therefore, et the
autoregressive coefficientg, and p~, at 0.9 and their standard
deviations,c;r anda~, at 0.002. The oil-price shocks are persistent
and largely volatile. We set their autoregressivefiicient, p,-, and
the standard deviatiomy-, at 0.81 and 0.097, respectively. These
values are larger than those assigned for fordinchastic processes
in the model. The stochastic processes of goverhsmanding, the
world interest rate, and world inflation are pewesm, with the
autoregressive parameters above 0.5 and standaidtides are
ranging from 0.006 to 0.12.

The steady-state of the gross inflation and nomiatds;,

7T, R and R, are set equal to 1.0125, 1.007, 1.02, and 1.0156,
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respectively. The parameter in the country-specifk premium,p,

is set equal to 0.0046 implying an annual risk puemof 1% (100
basis points). This value implies a steady-stateigo-asset-to-GDP
ratio of 25%. Monetary policy coefficients are badited as in Dib
(2008), s@,,p,, and o, are set at 0.86, 0.17, and 0.015,

respectively. Table 2 displays the steady-stategaif key macro
variables generated by the model.

4. SIMULATION RESULTS

To examine the implications of the global finanagkis, we
simulate the dynamic response of the Algerian ecgnto foreign
financial, domestic financial, world interest raa@d oil price shocks.
We also examine the responses of the central badlgavernment
to financial shocks by adopting expansionary mamyetand
government spending policies. Therefore, we perftie impulse
responses of the non-oil production, consumptiamyestment,
employment, imports, the domestic interest ratel iGffation, the
real exchange rate, the currant account, firms’ wetth, and the
external finance premiums. Each response is es@dess the
percentage deviation of the variable from its syestdte level.

4.1. Responses to global financial shocks

Figure 1 displays the implications of the glolfaancial
shocks on the Algerian economy. It plots the impuissponses of
key macro variables to a 1% global financial shaak:exogenous
increase in the external finance premium when ah$ocontracted

with foreign banks (an increaseflin). This negative shock reflects

tightening conditions of credit supply in the imtational financial

markets due to the decrease in the confidence tév@reign banks’

with respect to the risks and the health of theneooy worldwide.

Following this negative shocks, foreign banks reddiceir credit

supply and increase their requested external femgmemium when
lending to entrepreneurs. With a higher risk premientrepreneurs
are facing a higher external finance costs, so treduce their
demand of loans and therefore investment declines.
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Figure 1 shows that the foreign financial shock atiegly
affects the entrepreneurs’ net worth, which dropsabout 15% on
the impact and persists for few quarters. Theideaf net worth
deteriorates firms’ balance sheets and triggersnarease in the
external finance premium paid to foreign banks. er€fore, the
external finance costs increase, associated wdtloa of firms values
(equities), leads to sharp decreases in investarehbutput and thus
entailing a recession of the Algerian economy. Trisantaneous
impacts of this shock on investment and outputvarg substantial:
Investment and output fall by 1.5% and 1%, respebtj on the
impact and remain below their steady-state levaisrfany quarters.
Interestingly, the impulse responses also show dftat this shock,
the domestic external finance premium is lower tparters after the
shock, implying substitution of borrowing from dostie banks for
those from abroad.

We note that a foreign financial shock negativeffeds
labour and imports. It also leads to the apprexiadf the domestic
currency vis-a-vis the U.S. dollar and to modeiatprovement of
the country’s current account in the short-ternmisTcurrent account
improvement reflects the decline in both entrepuesieborrowing
from abroad and imports, resulting from the dropirfestment.
Finally, the simulation results show that the glofr@ancial shocks
push down both the inflation and interest ratesis Tdllows the
central bank to adopt expansionary monetary po{gpyantitative
monetary easing) to offset the negative impactsti@ global
financial crisis.

4.2. Responses to domestic financial shocks

To examine the implications of domestic financiabsks, we
plot, in Figure 2, the impulse responses to a 1éfesse M. The
gualitative responses of macro variables to thecklare similar to
those of a global financial shock. Neverthelebs, magnitudes of
the responses to domestic financial shocks are towegr than those
to global financial shocks. The instantaneous irtgoa€ this shock
on output, investment, and net worth are abouthhk of those
generated following a global financial shock.
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In this case, an exogenous increasdimleteriorates credit
supply conditions by domestic banks. This is aultesf the
deterioration of the domestic banks’ confidenceeland the banks’
risk perception:

Domestic banks negatively perceive changds
creditworthiness of entrepreneurs. Thereforeghténing domestic
financial shock increases the external finance prenrequested by
banks to be compensated for the increase in risgsowiding loans.
A higher finance premium raises external financgtsof borrowing
to finance investment, leading to a decline in egmeneurs’ net
worth and significant drops of investment and ottpurthermore,
following this domestic financial shock, employmentnports,
inflation, and the nominal interest rate jump beltweir long run
equilibrium values, while on the impact the couistigurrent account
slightly improves and the real exchange rate peersity appreciates.

4.3. Responses to oil price shocks

The global financial crisis has negatively affectin@ oil
prices, which is the consequence of drops in ohaed caused by to
the recession worldwide. The fall of oil pricesose of the main
channels through which the financial crisis is srarited to the oil
exporting economies, such as Algeria. Therefore, imeestigate

macroeconomic effects of negative oil price shopkshat reduce

oil exporting revenues.

Figure 3 plots the impulse responses to a 1% nepaii-
price shock (a decrease in the oil price by 1%hefjative oil-price
shock implies an instantaneous and substantiatidetgon of the
current account and very persistent and significkeyreciation of
the domestic currency. Imports negatively, butdgedly, react to
this shock. Therefore, a fall in the oil price, igh entails an
instantaneous decline in the Algerian export reespumplies a
deficit in country's current account.

In addition, following a negative oil price shockhe
entrepreneurs’ net worth decreases. This triggen®ases in both
domestic and foreign external finance premiums.tl@o costs of
borrowing substantially rise, which incites entespgurs to cut
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further their investment. This makes output, emplent, and
imports declining. The oil-exporting country is nother after a
negative oil price shock (negative wealth effeathat in turn
reduces households’ consumption. On the other hathe,
depreciation of the domestic currency offsets tlffeces of the
decreases in domestically-produced goods priceRinr@ation and
leads to a slight increase in inflation and the mahinterest rate for
longer periods.

4.4. Responses to world interest rate shocks

The drop of the world interest rate during theisrgeriod is
one of transmission channel through which the dlébancial crisis
affects oil exporting countries. These economiad hccumulated
large reserves during the boom period that hadepliext the financial
crisis. The accumulated reserves are investedrgign assets and
mostly in the U.S. treasury bonds. The rate of rrstuof foreign
assets largely depends on the U.S short-term ratesefore, a fall
in the U.S. short term rates lowers the returnfodign assets held
by the exporting economies. This has direct effectsthe current
account position and may lead to its deterioration.

Figure 4 displays the implications of a 100 basns drop
in the world interest rate. Following this shottie country’s current
account falls by about 0.75%, reflecting the dexhm the returns of
invested reserves in foreign countries. Therefdhe country
reduces its stock of foreign assets by sellingaation of which in
the international financial markets and uses obthinfunds
domestically. Therefore, the aggregate demand msdxstantially
and the country’s currency appreciates.

Entrepreneurial net worth is positively affectedtbg drop of
the world interest rates. First, a lower world res¢ rate means a
decline in costs of borrowing abroad for entrepueseSecond, the
increase in the aggregate demand boosts firmsvogh that lowers
the entrepreneurial leverage ratios and thus redexternal finance
premiums paid for borrowing funds. (See Figure 4).
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4.5. Responses to expansionary monetary policy slksc

We now return to investigate whether the monetathaity
is able to reduce the impacts of shocks associatddthe global
financial crisis using an expansionary monetaryicgolSine prices
are sticky, monetary policy is not neutral in thers terms. Thus, the
central bank can neutralize the effects of exogensiiocks by
facilitating the reallocation of the resourcesha economy.

Figure 5 plots the impulse responses of the Algegizonomy
to a 1% expansionary monetary policy shock (a 1¢edese iF,,).

This shock stimulates domestic aggregate demandredhates the
external cost of borrowing from domestic banks.teAthis shock,
the nominal interest rate, falls, while output, s@mption,
investment, employment, imports rise sharply onaatpMoreover,
this shock entails a deterioration of the curreadoaint, because the
country reduces its foreign assets holdings tonfieethe increase of
imports that are boosted by positive effects onreggte demand
(consumption and investment). The deficit of therent account
leads to the depreciation of the country’s realhexge rate, which
facilitates the increase in the inflation rate.

Also, this expansionary shock has a positive impat
entrepreneurial net worth, as it rises by about &¥%impact, while
domestic and foreign external finance premiumshslygincrease,
reflecting the rise in the entrepreneurs’ leveregg® to finance the
expansion of their investment. Therefore, adoptingexpansionary
monetary policy that reduces the short-term intewae will increase
the domestic aggregate demand, particularly investmand thus
helps in offsetting negative impacts of differehbsks implied by
the global financial crisis.

4.6. Responses to expansionary government spendsitpcks

Here we examine the effects of a 1% positive shtack
government spending (an increase in government neijpee by
1%). Figure 6 displays the impulse responses ef Aligerian
economy to this expansionary shock. The effectthisf shock are
evident, the implementation of government spendicgn
successfully help the economy avoid recessiongpuincreases by
0.2%, while consumption, employment, and imporse rby about
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0.1%. Nevertheless, the increase in investmentagyinal. This is
explained by the crowding-out effect of governmgmending on the
interest rate that has increased after the shdtle current account
position declines because of the increase in irspoaused by a
higher aggregate demand.

We also note that entrepreneurial net worth is tpasy
affected by this expansionary shock, so firms’ beéasheets are
enhanced. With a lower leverage ratio, the extdinahce premiums
fall, which reduces costs of borrowing from banédihance capital
purchases.

5. CONCLUSION

The ongoing global financial crisis was triggeredy b
dysfunctional U.S. credit market and spread tonttost of countries
through different transmission channel. The finaharisis has
affected the Algerian economy through the followitttannels: (1)
increase of costs of firms’ borrowing to financeithnvestment, (2)
decline in oil prices, and (3) the lower world irgst rates. The paper
uses a small open economy model with financiatifnica la BGG
(1999), price rigidity, and financial shocks to Bxae the
implications of the financial crisis and the imm@orte of the
transmission channels.

The simulation results show that foreign finahghocks
associated with the global financial crisis havessantial negative
implications on the Algerian economy and the foransmission
channels have large role in the propagation ofagléibancial crisis.
Nevertheless, the implementation of expansionarynetary and
government spending policies can successfully lie¢gp economy
avoid recession and thus eliminate negative imiiina of the
global financial crisis.

Future work consists of developing a large scaiallsopen
economy model for Algeria by incorporating optinmgibank sector
using the microfounded framework developed by D290Q) to
model the supply-side of the credit market.
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Table 1: Calibration of the model's parameters
Parameters Definition Values
W Elasticity of external risk premium 0.05
T Probability of survival 0.983
n/k Firm’s leverage ratio 0.5
p Discount factor 0.992
Dr Smoothing coefficient in the monetary 0.90
P policy 0.17
oy Inflation coefficient in the monetary  0.005
v policy 0.5
y Standard deviation of monetary policy 0.5
a shocks 0.8
¢ Elasticity of substitution between homed.66
0 and imported goods 6
X Elasticity of substitution between 10
) private and public consumption 0.27
an Share of private consumption in total 0.25
) consumption 0.025
0 Price rigidity parameter 0.0046
n Elasticity of substitution between 1.47
0 intermediate goods 0.021
pre Capital adjustment cost parameter 0.9
or Share of capital in non-oil production 0.9
Ppt Share of imports in GDP 0.81
DA Capital depreciation rate in the oil 0.76
Py sector 0.95
DR Country-specific risk premium 0.83
P parameter 0.5
o Weight of leisure in utility 0.002
or Weight of cash money in utility 0.002
Op Autocorrelation of global financial 0.097
oA shocks 0.012
oy Autocorrelation of domestic financial 0.01
oR shocks 0.006
Ot Autocorrelation of oil price shocks 0.007

Autocorrelation of technology shocks
Autocorrelation of government
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spending shocks

Autocorrelation of world interest
shocks

Autocorrelation of world inflation
shocks

Standard deviation of global financial
shocks

Standard deviation of domestic
financial shocks

Standard deviation of oil price shocks
Standard deviation of technology
shocks

Standard deviation of government
spending shock

Standard deviation of world interest
shocks

Standard deviation of world inflation
shocks

Table 2: The model's steady-state ratios to GDP

External reserve 0.25 Consumption 0.74
Total exports 0.34 Investment 0.11
Total imports 0.24 Government spending 0.20
Non-oil output 0.71 Total money stock 0.64

23 REVUE Des économies

nord Africaines N°7



Implications of the Global Financial Crisis on thélgerian Economy

Dr. Ali Dib
Figure 1: Effects of a 1% increase in the foreigexternal finance premium
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Figure 2. Effects of a 1% increase in domestic estnal finance premium (I7)
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Figure 3: Effects of a 1% decrease in the oil pricé p;t )
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Figure 4: Effects of a 1% decrease in the world terest rate (R, )
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Figure 5: Effects of a 1% decrease in the domestiterest rate (£,)
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Figure 6: Effects of a 1% increase in governmentpending (g, )
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