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Abstract

This paper develops a growth model embodying intertemporal optimization, and examines the
long-run and the transitional responses of the aggregate consumption and the aggregate capital
stock to an anticipated permanent increase in domestic security expenditure and the terrorist threats.
Based on our analysis, a permanent rise in domestic security spending has an ambiguous impact on
the steady state consumption and the capital stock. But a permanent rise in terrorism threats will
always lower both the aggregate consumption level and the aggregate capital stock in the long run.

Key words: Terrorism threats; national security; overlapping generation model; transitional
dynamic.
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Terrorist Threats and Transitional Dynamics in an Overlapping Generations Model

1. Introduction

Although the end of the Cold War eliminated the tension between the West and the East,
terrorism threats have continued to represent a significant challenge to the world. The most
heartbreaking event in recent year is the terrorist attack of the October 23, 1983 truck bombings of
U.S. and French military barracks in Beirut, Lebanon, which claimed a total of 295 lives, stood as
the most deadly act of terrorism. More recently, September 11, 2001, four hijacked planes flew
into the World Trade Center in New York, the Pentagon in Washington and the Pennsylvania,
marked a dramatic escalation in a trend toward more destructive terrorist attacks. Thereafter, the
world has changed since September 11, 2001. We remain a nation at risk to terrorist attacks and
will remain at risk for the foreseeable future.

In recently years, there have been an increasing number of discussions in terrorism based on
an economics model. The existing literatures try to answer following questions: is the rational
behavior of terrorists, what should be the response of a government when faced with a terrorist
threat and is the implementation of anti-terrorism policies will reduce the incidence of terrorist
event. For example, Landes (1978) uses the U. S. aircraft hijacking accidents between 1961 and
1976 to examine the efficacy of various anti-terrorism policies. Sandler et al. (1983), Lapan and
Sandler (1988), and Enders et al. (1992) analyze the negotiation process between terrorists and
government by adopting a rational actor model. Brophy-Baermann and Conybeare (1994) set a
rational expectations model and use Israeli data to show that only unanticipated retaliations will
change the actual rate of attacks. Enders and Sandler (1995) apply a simple game theoretic
framework and the choice theoretic model to summarize the explanation for the rationalization of
terrorist behavior in the existing literatures.

Although the existing literature of terrorism subjects based on economic models have
developed in recent years, it is surprising that the literatures downplay the macroeconomic impact
of terrorist threat and national security expenditure. We believe that if we can learn about agent’s
response that even small effects, then we can contribute much more to improvements in
government policy decision. Based on this consideration, this paper tries to set up a
macroeconomic model embodying the terrorist threat and uses it to examine the impact of both
terrorist threat and national security improving on macroeconomic performance.

The analytical framework is a straightforward to extend the Yarri (1965) - Blanchard (1985)
type continuous time overlapping generation model embodying the nature of terrorist threats. We
assume the probability of an attack and the probability of the damage from attack by terrorists can
efficiently decrease by domestic security programs, but increase by terrorism threats. Using such
a framework, this paper tends to discuss both the impact of terrorist threats and domestic security
programs on both the long-run and short-run macroeconomic behavior.

The organization of the paper is as follows. Section 2 presents the analytical framework.
Section 3 and section 4 analyze the effect of an anticipated shock in domestic security expenditure
and the terrorist threat on macroeconomic dynamics, respectively. And some concluding remarks
are presented in section 5.

2. The Model

Consider a peaceable economy face a risk to terrorist attacks for the foreseeable future. In
order to capture the relationship between terrorism and uncertain lifetimes, we try to extend the
simplest version of the Yarri (1965)-Blanchard (1985) continuous time overlapping generation
model. We consider an economy consisting of many identical individuals, who produces a single



composite commodity which can be consumed, accumulated as capital, and used for the national
security. The government provides domestic security system, such as national defense, police,
firemen and counter-terrorism action, by means of spending on national security programmes, and
collects a lump-sum tax to finance the domestic security spending.

Assume that the probability of an attack by terrorist and the probability of the damage during
the terrorist attacks (including people death and asset destruction) can efficiently decrease by
domestic security spending, but increase by the threat terrorism. According to the US Department
of Sate, 856 major transnational terrorist incidents in 1988 resulted in the death of 658 persons and
the injury of 1131. Specifically, individuals face a common probability of death, p(¢), and a net

probability of assets destruction, 7z(¢), at time ¢#. We can use equations (1) and (2) to describe
that the instant probability of death and the instant probability of assets destruction as follow.
p(t) = p(M(t),M" (1)) ; Pu <0, pys>0, puyy >0, pruy <0, (1)
xt)=a(M@),M (t)); 7, <0, 7ye>0, 7y >0, 7y <0, (2)
where M (¢) is the public spending on security-related programmes, such as strengthening

domestic security, combating terrorism, enhancing national defense and so on. M (¢) is the

proxy of the degree of terrorism threat. As a result, equation (1) sates that the instant probability
of death negatively relates to domestic security spending but positively relates to the degree of
terrorism threats. Equation (2) describe that the net probability of assets destruction increases as
rise in the degree of the terrorism treats, and decreases as the rise in domestic security. In

addition, assume the birth rate is also p(#), and the total population size thus can normalize to be

one.l

The representative household of the cohort born at time v solves at time ¢. The
representative household chooses present and future levels of consumption, c(s) to maximize

expected intertemporal utility:>

.[ln c(s)e PP gy 3)

t
where p is the pure rate of time preference and p+ p(M(s),M "(s)) is the effective discount
rate at each instant of time s.

At each instant of time, the representative households are bound by a flow constraint linking
assets accumulation to any difference between its income and its expenditure. As a consequence,
we may write his constraint as:

a(t) =[r(@) + p(M (1), M (1)) = 2(M (), M " (t)]a(t) + w(t) = c(t) — 7(1), 4
where the overdot denotes the rate of change with respect to time, a(f) is non-human wealth,
r(t) 1is the real interest rate, w(t) is the real wage, and 7(¢) is a lump-sum tax payment. To

avoid treat unanticipated bequests, we assume there is individual but no aggregate uncertainty, and
there exists a perfect insurance market to offer life insurance service and property insurance service.
For the life insurance contract, insurance company receives entire estate when individual dies and
pays him an annuity at the actuarially-fare rate of p(¢#) per unit of wealth as long as when they
alive. For the property insurance contract, individual firm will purchase completely insurance
himself to against the loss during the terrorism activity. Under perfect competitive insurance
market assumption, the actuarially-fare insurance premium sets at 7(¢). Asaresult, p(t)a(t) is

' Attime ¢, the size of the cohort born at time v is given by pexp[-p(t—v)]. Hence, the total population at time ¢ is

given by I pexp[—p(t—v)ldv, which is always equal to one.

* To avoid unless confusion, we suppress the argument v in following analysis.



the annuity income and 7 (¢)a(t) is the property insurance premium.

In addition, a No-Ponzi-Game solvency condition needs to be imposed to prevent agents from
going infinitely into debt. That is

limexp (= [r(u)+ p(M (), M (1)) =2 (M (), M " ()ldps}a(z) = 0. §)

Integrating equation (4) and imposing the No-Ponzi-Game solvency condition stated in equation
(5), the intertemporal budget constraint of the represent household can be rewritten as:

£ “(2)R(2)dz = a(t) + h(t), (4a)
where R(z)=exp {—J;Z[r(,u) + p(M (), M (1)) — (M (1), M (12)))dy} is the discounted factor,

and h(t) = L w[w(z)—r(z)]R(z)]dz is the expected lifetime human wealth of the cohort born at

time z attime ¢.

Assume that there is no bequest motivation, each generation is born with neither asset nor debt.
Hence, the initial financial assets stock is equal to zero, i.e., a(0)=0. In addition, we also
assume that the household treats the foreign threat and domestic security as given since the
household feels that its activities are too insignificant to affect the environment. As a result, the
representative household chooses consumption so as to maximize the discounted sum of utilities
defined in (3) subject to (4), and given the initial assets stock. The optimal conditions necessary
for the representative households are as follows:

O 10y~ au .4 )~ p. ©)
c(1)

Using equations (4a) and (6), we know that the consumption at time ¢ is:

c(t) =[p+ p(M (1), M (1)][a(t) + h(1)], (7)

The productive sector is assumed to be represented by on firm which employs a stock of
productive capital, k£, and inelastically supplied labor, according to a neoclassical production
function, F'(k) to produce output y. The production function exhibits positive but diminishing

marginal physical productivity in the capital stock, i.e., F, >0, F,, <0. In addition, Inada

condition should be met.

Firms operate in competitive markets. Assume that firms rent capital and labor from
household in order to produce a single good. The profit maximization requires that the factor
prices equal marginal product,

rt)=F,(k)-o, (8a)

w(t) = F (k) —kF, (k), (8b)

Assume that the government is assumed to collect its lump-sum tax revenue, 7(v), from
generation v to finance its expenditure. In addition, assume that government maintains a
continual government budget balance, and that government spending is entirely on the domestic
security, M (), the government budget constraint at time ¢ is given by:

M(@0)=20)=[_t(v)pexpl-p(t—v)dv. ©)

We next can sum over cohorts to obtain aggregate consumption. Following the literature,
assume that the aggregate variables are additive across individuals. Given the assumption that the
birth rate coincides with the death rate, and the total population size is constant (henceforth we can
normalize to be one). As a result, the aggregate consumption, C(z), the aggregate non-human

wealth, A(?), and the aggregate human wealth, H(¢), is given by:
Ct)=]_c)pexpl-p(t—v)ldv, (10a)



A= a(v)pexpl—p(t—v)ldv, (10b)

H(@t)= [ h()pexpl-p(t—v)ldv, (10c)
W(e)=[ wv)pexpl-p(t—v)ldv, (10d)
2(t)= [ r(v)pexpl-p(t —v)ldv. (10¢)

Differentiating equations (10a) and (10b) with respect to ¢, then substituting equations (4),
(5), and (10a)-(10e) into the resulting equations respectively, we have:

C(t) = {r() = p— 2l M (6), M ()]}C(0) = p(M (1), M (t)[p + p(M(1),M" (£)]A(),  (11a)

A(t) =[r(@) = m(M (6), M (t)]A@) + W (1) - C() = Z(2). (11b)

Given the only form of nonhuman wealth is capital, thus 4 =K. Substituting the condition
A=K and equations (8a) and (8b) into (11a) and (11b), the macroeconomic dynamic behavior can
be summarized by following equations: (we suppress the time index in this subsection for ease of
presentation)

C=[F(K)~p-n(M,M")~5]C~p(M,M ") p+pM,M)IK, (12a)

K=[F(K)-C-M —[n(M,M")+51K(?). (12b)

At the steady-state equilibrium, the economy is characterized by C =K =0, aggregate
consumption and the aggregate capital stock at their stationary levels, namely C and K,

respectively. Then, linearizing equations (12a) and (12b) around the steady-state equilibrium, we
have:’

m:[@l ZZNE:CKHZZ}(M‘MOH[Z‘;}(M*—Mif), (13)

where a,=F,-0—-p-7>0 ! a, =FKKé—(p+p)p <0, aj =—[7Z'Mé+(p+2p)1%pM] ,
ay = _[”M*é+ (p+ 2p)pM*Ie]a ay =Fy—6—-7m, a,= _(1+7Z-MI%) s oy = _ﬂ-M*I%'

Let ¢,and ¢, be the two characteristic roots of the dynamic system. From equation (13),
we then have:

¢+, =2Fy-6-7m)-p, (14a)

P, =A=(Fy —0—p—n)(Fy -6 -7m)+F C—(p+p)p. (14b)
As addressed in the literature of dynamic rational expectation models, including Burmeister (1980),
Buiter (1984), and Turnovsky (1995), the dynamic system has a unique perfect-foresight
equilibrium if the number of unstable roots equals the number of jump variables. Since the
dynamic system reported in equation (14) has one jump variable, C, the restriction A <0 should
be imposed to ensure @@, <0, and hence the dynamic system is assured to display a unique

perfect-foresight equilibrium.
We now consider the steady-state the impact of a rise in domestic security expenditure and

terrorism threat. It follows from equation (14) with C = K =0 that the following steady-state
relationship is derived:

aé 3 (FK —5—7[)[7Z'Mé+(p+2p)I%pM]_[FKKé_(p—’_p)p](l-i_ﬂMk)>0 (15a)
oM A <

3 It should be noted that our analysis is appropriate for a shock of sufficiently small magnitude around the equilibrium.
* Using equation (12a), we know that the condition (F, =P~ — 5)6’ =p(p+ p)l% must hold at the steady-state

equilibrium.  Given that consumption, the capital stock, the death rate, and the time preference rate are non-negative, the
restriction F, —0—p—>0 isderived.



K (Fy-6-z—-p)l+7,Kl+7,C+(p+2p)p, K

>
0, 15b
= X Z (15b)
5C* _(Fy =0 -7 CH(P+2p) - K]-[Fix C = (0 + p) P17, K <0, (16a)
oM A
aii _ —5_’0_”)”1”*]{Z”M*C+(p+2p)pM*K <0. (16b)

It is clear from equations (15a) and (15b), a permanent rise in domestic security spending have an
ambiguous impact on the steady-state aggregate consumption level and the aggregate capital stock.
The impact of government security expenditure on the economy intuitively reflects the
consequence operating through the resource withdraw effect and the security effect. To the
resource withdraw effect whereby an increase in the government spending financed by lump-sum
taxation will lower the amount of resources available to the private sector. This will induce the
household to lower private consumption and investment. To be more specific, when the impact of
domestic security spending on probability of death and assets destruction is dropped, it easily infers
from equations (15a) and (15b) to know that an increase in the government spending has a negative
impact on the steady-state consumption and the stock of capital when the conditions 7, = p,, =0
are imposed. On the other hand, the security effect indicates that an increase in the domestic
security spending will lower the probability of death and the probability of assets destruction.
With this adjustment, the household tends to raise consumption and investment, thereby increasing
the steady-state capital stock. The net effect of domestic security spending depends on the relative
strength of these two channels.

In addition, equations (16a) and (16b) state that a permanent rise in terrorist threat will lower
the steady-state aggregate consumption and capital stock. Intuitively, an increase in terrorist
threat will lead to increase both the probability of death and the probability of assets destruction,
thus fall in investment and output, eventually, the steady-state aggregate consumption level and
aggregate capital stock level must be decreased.

We next solve the differential equation stated by equation (12). Equation (14b) indicates that
¢, <0. For expository convenience, in what follows let ¢, be the negative root and ¢, be

the positive root (i.e., ¢, <0<¢,). Using standard solution methods, the general solution for C
and K thus can be described by
C=C(M,M")+B,e” +B,e™, (17a)

K=RMM )+ L pert Lo Qi g oot (17b)
ay, ay,

where B, and B, are as yet undetermined coefficients. A graphical solution of the system is
provided in Figure 1. From equation (12), both the C =0 locus and K =0 locus are upward
sloping, and the C =0 locus is steeper than the K =0 locus due to A<O0. Furthermore, the
SS curve and UU curve represent the stable and unstable branches, respectively. As indicated
by the direction of arrows, the SS curve is upward sloping and steeper than the K =0 locus but
flatter than the C =0 locus, while the UU curve is downward sloping.’

In next two sections, we will use the graphical apparatus like Figure 1 to illustrate the possible

adjustment patterns of aggregate consumption and the aggregate capital stock in response to an
anticipated permanently shock in domestic security spending (rising in M ) and terrorist threats

(risingin M").

> It is clear from equations (17a) and (17b) that (6C/6K)|SS =a, (¢, —a;)>0, (8C/6K)|UU =ap, (a,, —¢,)<0,
(0C /0K )|, —(0C10K)| ., = ape, /ay, (¢, —a,)) <0, and (8C/3K)| —(8C/0K)|, , =—p >0.



3. Transitional Dynamics of an Anticipated Shock in Domestic Security Expansion

In this section, we want to discuss the effect of rising in domestic security spending on the
evolution of the economy. We first discuss the impact of rising in domestic security spending.
Assume that initially, the economy is in a steady state with M =M, . Meanwhile, the public

perfectly anticipates that the government will permanently raise security expenditure from M, to

M, at t=T 1in the future. It should be noted that 7 =0 implies an unanticipated permanent
shockin M . From equation (13) we have:

K| 4y, (18a)
OM |y ap,
Kl L nig. ip g0 (18a)
oM [ ay

In response to a rise in M , the C =0 locus shifts rightward, while the K =0 curve may shift
either rightward or leftward depending upon the sign of a,,. To trace the component of a,,, we

find that a,; is positive (negative) if the lower in the property insurance premium in response to

domestic security, —7,, K, is smaller or larger than one. Thus, in what follows two cases will be
considered: (1) -7, K <1 and(2) -7, K >1.

(1) The -7, K <1 case

In Figure 2, the initial equilibrium, where C = 0(M ,) 1ntersects K =0M o) » 1s established
at E; the initial consumption and the stock of capital are C ,and K , respectively. In response
to an anticipated permanent rise in M , both C =0(M ) and K =0(M o) Wwill shift rightward to
C=0M ) and K =0(M,). The new steady-state equilibrium is at point E., with C and K
being él and 12'1 respectively. Moreover, the new steady-state consumption, él is less than
éo , and the new steady-state capital stock, K . 1s less than K -

Before proceeding to study the economy’s dynamic adjustment, three points should be

addressed. First, for expository convenience, in what follows 0~ and 0" denote the instant

before and after the policy announcement, respectively, while 7~ and 7" denote the instant
before and after the policy implementation, respectively. Second, during the dates between 0°*

and T, domestic security expenditure remains at its initial level M, and point E, should be
treated as the reference point that governs the dynamic adjustment of C and K. Third, since
the public knows that domestic security expenditure will increase from M, to M, at the moment

of T7, the transversality condition requires that the economy moves to a point on the convergent
stable branch associated with M,, SS(M,), at that instant of time.

Based on these considerations, as depicted in Figure 2, C will immediately fall from éo to

5 In fact, it easy infers from equations (15a) and (15b) to know that the new steady-state consumption and capital stock may
be less or great than the initial equilibrium value. To save space, we only analyze the situation that both consumption and
the capital stock is less than the initial value. When the new steady-state capital stock is large than the initial value,
consumption will immediately fall , while the capital stock is fixed at initial value since it is predetermined at the instant of

policy announcement. From time 0" to 7, consumption continues to decrease and the capital stock continues to
increase. After policy implement, both consumption and the capital stock continue to increase towards its new stationary

equilibrium.



C,,,while K isfixedat K, since it is predetermined at the instant 0*. As a consequence, the
economy will instantaneously jump from point E, to a point like E,, on impact. From 0" to
T, as the arrows indicate, consumption continues to decrease while the stock of capital continues
to accumulate, and the economy moves from E,, to E,. Attime 7", when domestic security
expenditure is enacted, the economy exactly reaches point £, on the convergent stable path
SS(M,). Thereafter, from 7" onwards, both C and K continue to decrease as the economy

moves along the SS(M,) curve towards its stationary equilibrium E,.

(2) The — 7, K >1 case

The similar consideration the situation where =, K <-1 that, in Figure 3, C=0M 0)
shifts rightward to C =0(M,) while K =0(M,) shifts leftward to K =0(M,) in response to
an increase in M . C:O(Ml) intersects K =0(M,) at point E,, with C and K being

é‘l and K , respectively. Moreover, the new steady-state consumption and capital stock are large

than initial values.
As depicted in Figure 3, two adjustment patterns are possibly present. We can draw a line
connecting the initial steady state E, and new steady state E.. This line is named the LL

locus. As evident in Figure 3, the relative steepness between the LL schedule and the
convergent branch SS(M,) is ambiguous. Ifthe SS(M,) locus is steeper (flatter) than the LL

line, namely SS,(M,) (SS,(M,), then at the instant of policy announcement, C will
immediately fall (raise) from éo to C,, (C. ), while K is fixed at K, since it is
predetermined. Accordingly, the economy will instantaneously jump from point £, to a point
like E, (E,, ) on impact. From time 0" to 7, as the arrows indicate, C continues to

decrease (increase) and K continues to increase (decrease). At time 77, as M increases, the
economy exactly reaches point £, (E;) on the convergent stable path SS,(M,) (SS,(M,)).

Subsequently, from 7" onwards, both C and K continue to raise as the economy moves along
the SS,(M,) (SS,(M,)) curve towards its stationary equilibrium E,.

4. Transitional Dynamics of an Anticipated Shock in Terrorist Threats

In this section we want to discuss the impact of anticipated rise in terrorist threats on
macroeconomic dynamics. Assume that initially, the economy is in a steady state with M~ =M .
Meanwhile, the public perfectly anticipates that the economy will suffer from a permanent rise in
the terrorist threat from M, to M, at t=T in the future. It should be noted that T =0
implies an unanticipated permanent shock in M~ :

In Figure 4, the initial equilibrium, where C =0(M,) intersects K =0(M,), is established
at E; the initial consumption and the stock of capital are éo and K , respectively. In response
to an anticipated permanent rise in M, C=0(M,) shifts leftward to C=0(M,) and
K =0M o) shifts rightward to K =0(M). The new steady-state equilibrium is at point E.,

with C and K being él and 1%1 respectively. Moreover, the new steady-state consumption

and capital stock are less than their initial values.
Similar to the inference of Figure 3, in Figure 4, we can draw a line connecting the initial



steady state E, and new steady state E,. This line is named the LL locus. If the SS(M,)
locus is flatter (steeper) than the LL line, namely SS,(M,) (SS,(M,), then at the instant of
policy announcement, C will immediately fall (raise) from é‘o to C,, (C;,), while K is
fixed at K o since it is predetermined. Accordingly, the economy will instantaneously jump from
point E, to a point like E,, (E;,) on impact. From time 0" to 7, as the arrows indicate,
C continues to decrease (increase) and K continue to increase (decrease). At time 7, as the
terrorist threat has been implemented, the economy exactly reaches point E, (E;) on the
convergent stable path SS,(M;) (SS,(M,)). Subsequently, from T* onwards, both C and
K continue to fall as the economy moves along the SS,(M;) (SS,(M,)) curve towards its
stationary equilibrium E,.

5. Concluding Remarks

In this paper, we incorporate both the nature of terrorism threats and domestic security
programs into the Yarri (1965)-Blanchard (1985) model to examine the impact of terrorism threats
and domestic security expenditures on macroeconomics. Base on our analysis, a permanent rise in
domestic security expenditures have an ambiguous impact on steady state consumption and the
capital stock. But a permanent rise in terrorism threats will always lower both the aggregate
consumption level and the aggregate capital stock in the long run.
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Figure 1  Phase diagram.

Figure 2 Transitional Dynamics of an Anticipated Shock in Domestic
Security Expansion: The —7z,, K <1 case
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Figure 3 Transitional Dynamics of an Anticipated Shock in Domestic
Security Expansion: The -z, K >1 case

C=0M") 5. C=0(M,)

Kl KO K

Figure 4 Transitional Dynamics of an Anticipated Shock in Terrorist Threats.

10



\\\Xr

4o

Blanchard, O. J. 1985. Debt, deficit, and finite horizons, Journal of Political Economy 93, 223-247.

Brophy-Baermann, B. and J. A. C. Conybeare, 1994, Retaliating against terrorism: Rational
expectations and the optimality of rules versus discretion, American Journal of Political Science
38, 196-210.

Buiter, W. H., 1984, Saddlepoint problems in continuous time rational expectations models: a general
method and some macroeconomic examples, Econometrica 52, 665-680.

Burmeister, E., 1980, On some conceptual issues in rational expectations modeling, Journal of Money,
Credit, and Banking 12, 800-812.

Enders W. and T. Sandler, 1995, Terrorism: Theory and application, in K. Hartley and T. Sandler ed.,
Handbook of Defense Economics, Elsevier.

Enders, W., T. Sandler, and G. F. Parise, 1992, An econometric analysis of the impact of terrorism on
tourism, Kyklos 45, 531-554.

Landes, W. M., 1978, An economic study of U. S. aircraft hijackings, 1961-1976, Journal of Law and
Economics 21, 1-31.

Lapan, W. M. and T. Sandler, 1988, To bargain or not to bargain: That is the question, American
Economic Review Papers and Proceedings 78, 16-20.

Sandler, T., J. T. Tschirhart, and J. Cauley, 1983, A theoretical analysis of transnational terrorism,
American Political Science Review 77, 36-54.

Turnovsky, S. J., 1995, Methods of Macroeconomic Dynamics. MA, Cambridge: The MIT Press.

Yaari, M. E. 1965, Uncertain lifetime, life insurance, and the theory of the consumer, Review of
Economic Studies 32, 137-150.

11



-l

RN
1.

Lt%*

,).Lé:]:’é} » 3% ,Fa;?mr_‘g ,;;J.éc—} m’f?ﬁ , g KJ.E >
b Kﬁp‘?ﬂ:{f:r* i.#j.gwhﬁ_sb ‘LEAE’:H_W‘!< SR pﬁpg 3 Boed-
P AV i’:@'_rm,ﬂ 7o

AEVER R FEARG LR DA d

e s

-

m

~r‘<t-

4"’%#2\F' éﬂ‘gi_ﬁfl]ﬁ,?“ﬁ i
AEEEE X FE.S RS R
IR R £ i S -
‘E

ERMLERDPATF kenk
aﬁmﬁ&gmq%zgﬁm 7
7 hE o T ) R
gf*ﬁﬁiifrl’ﬁ_ﬁxﬁ\%cz%mm PE e o R iR
d*ﬁﬁvﬁpimmﬁﬂ AR ARM AR
LA PEEFLEFAEFARBEER o2+ o R
, Fé%«ﬂ}w 3 aﬂz{*ﬂ%#«g\ﬂ} bt:,ngg*yu;*g **Kmlﬂiwk:,_n mo—gp‘ll , 71\13’“ ,,‘?é'__%
rﬁﬂ'Jﬁ}%ﬁ%&Q};}Y% BrP 2 By B E G E -~ FENPEANF LOREE
HA o
2. AP F e ke SHEAE LY > A PRI %ﬁ'ﬂz&i?ﬂ
P ] o

R I+ 1

EIE S

7

12



