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Abstract The development of financial centers can illustrate continuous significance of geography.
This paper regards financial services industry as a special kind of industry, and establishes a multi-
region model to discuss the formation mechanism and equilibrium of finance agglomeration. Our
findings suggest emergence of finance agglomeration depends on opportunity costs caused by informa-
tion asymmetry, economies of scale, the share of financial services industry in economy and the amount
of financial information. The results of numerical examples declare the same conclusions that effects
of information asymmetry would push financial firms closer to an information source in order to find
and interpret non-standardized information that a financial firm can use to make profit. And the ag-
glomeration of real sector industry will enhance the agglomeration of finance. Finally, this paper puts
forward a ratio, related with the opportunity costs, which could be regarded as a measure of whether

the central area is an information center.
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1 Introduction

The development of modern information technology has brought about a lot of changes to
the microstructure and pattern of financial markets. The transmission of goods, capital and
information can be realized among different areas efficiently and in low cost. Accordingly, some
scholars believe that with sophisticated networks of electronic communications and electronic
money, the circulation of capital is no longer obstructed by distance for financial industry.
Despite the fact that electronic transmission of information has substantially reduced the fric-

tion of distance, the financial sector has its high degree of spatial agglomeration in particular
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locations. Many financial institutions are focused on a particular city or region around the
globe. These cities are often political, economic, culture, transportation and business centers
for a country. Even with higher operating costs than other cities, these cities have attracted
a large number of financial institutions being gathered here. Well, what is the reason for this
phenomenon? Why is there spatial agglomeration of financial activities? This paper attempts
to answer this question.

A financial center is conventionally regarded as a place with an agglomeration of financial
institutions providing all banking and financial services, nationally or internationally. The de-
velopment of financial centers can offer a good example to illustrate the continuous significance
of geography in the location choice of businesses. [1, 2] explore that international financial cen-
ters have a particular set of location determinants by exemplifying the case of London. He also
argues that the advantages of a given location as a financial center can be defined by the local
characteristics and localized information jointly. [3, 4] suggest that the agglomeration process of
financial services can be understood by assessing the importance of information hinterland and
asymmetric information. [5] summarizes the state of arts of geography of money and finance,
emphasizing the political economic approach in understanding the formation of geographies of
money and finance. He agrees that, to a great extent, a wide range of social factors might
contribute to the survival and success of international financial centers in particular places.
[6] finds that financial services rely on information as an input and produce it as an output.
Information is both the process and the product of financial services. [7, 8] assert that the
friction of information flows across physical distance affects the location of financial activities,
as information collection and verification are particularly crucial for financial business to play
safe games.

[9, 10] argue that information problems have created the need for geographic agglomeration
of financial activities based on the source of information. This is true even in an era when
financial markets work through sophisticated telecommunication networks. Based on a survey
of the actual location of multinational corporation (MNC) regional headquarters, and through
investigation of reasons for the agglomeration of these headquarters, they anticipate that Bei-
jing, as the prime source of policy information, is more likely than other Chinese cities to be the
national pre-eminent financial center when the Chinese financial markets become more open
to foreign firms in the near future. [11] finds significant agglomeration forces between finan-
cial intermediaries (downstream industry) on the one hand and business services and computer
industry (upstream industries) on the other using macro data of Luxembourg services industry.

As the financial services industry is quite different from other industries, the traditional
model of industrial agglomeration is not applicable for investigating finance agglomeration.
This paper regards the financial services industry as a special kind of industry, and establishes
a multi-region model, which reflects the characteristics of financial services industry.

The paper is organized as follows. The next section represents the basic multi-region model.
Section 3 discusses a few numerical examples and considers the equilibrium of financial ag-
glomeration. Section 4 investigates and explains the reasons and forces which determine the
agglomeration by examining whether the equilibrium of financial agglomeration is sustainable.

Conclusions are presented in Section 5.
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2 The multi-region model

A lot of researches have been done about the economics of trade and agglomeration.
[12] presents a simple formal analysis which incorporates some important elements, such as
economies of scale, the positive of product differentiation, and imperfect competition, and
shows how it can be used to shed some light on these issues which cannot be handled in more
conventional models. His model is derived from Dixit-Stiglitz’s model*3 of monopolistic com-
petition. These issues include, in particular, the causes of trade between economies with similar
factor endowments, and the role of a large domestic market in encouraging exports. He exam-
ines the effect of transportation costs, and shows that countries with larger domestic markets
will, other things equal, have higher wage rates. He finds that countries will tend to export
those goods for which they have relatively large domestic markets.

[14] develops a simple model that shows how a country can endogenously become differen-
tiated into an industrialized “core” and an agricultural “periphery”. In order to realize scale
economies while minimizing transport costs, manufacturing firms tend to locate in the region
with larger demand, but the location of demand itself depends on the distribution of manufac-
turing. Emergence of a core-periphery pattern depends on transportation costs, economies of
scale, and the share of manufacturing in national income. [15] adopts an impressive number of
simplifying assumptions in order to focus tightly on agglomeration forces created by pecuniary
externalities.

Information is both the process and the product of financial services. As the potential oppor-
tunity and profitability of the financial sector depend much on the accessibility and reliability of
information, the sizes as well as the features of information hinterland are key aspects that are
attractive to the financial firms. Financial businesses need to collect, disseminate and interpret
huge amounts of information. High-level financial firms, therefore, seek to locate within the
information hinterland of an international city where information can be easily accessed and
verified at lower costs.

By examining various forces behind the formation of a financial center, we argue that
information problems have created the necessity of the geographic agglomeration of financial
activities in the source of information even in the era when financial markets have worked
through sophisticated telecommunication networks. So we assume that there will be opportunity
costs caused by information asymmetry. That is to say, there will be costs caused by friction of
information flows across physical distance. We consider an economy with two sectors, financial
sector and real sector. There are two kinds of goods, financial products and real economy

products. There are two kinds of resources, labor and capital.

2.1 Assumption

The model is based on the following assumptions:

1) Both the real sector and the financial sector provide a large variety of differentiated
goods. They are both imperfectly competitive, having increasing returns.

2) Financial sector employs a single resource, labor, i.e. financial workers. Real economy
sector consume two kinds of resources, labor and capital respectively. The product function of

real sector industry is Y = Y(L!)*K?® where Y is the output, Y is the technological coefficient,
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L7 is the labor of real sector industry, a is labor-output elasticity, b is capital-output elasticity.
We assume that each of these sector-specific factors is in fixed supply. The workers will move
toward regions that offer high real wages and away from regions that offer below-average real
wages.

3) The capital of the real sector will get larger through the flow of financial products.

4) Shipment of real sector products causes transportation costs. If one unit of a good is
shipped from region r to region s, only 1/7/, units arrive’. There are costs required to collect
and verify the information of acceptable quality. So if a financial variety produced at location
r is sold at price p,, then the relevant price of that variety at each consumption location s is
given by prs = pr X Tps.

5) Every consumer shares the same Cobb-Douglas tastes for the two types of goods: U =
FiI'=r Where F represents a composite index of the consumption of financial goods, I is a
composite index of the consumption of the real economy good, and p is a constant representing
the expenditure share of financial goods. The quantity index F' is a utility function defined over
a continuum of varieties of financial goods. The quantity index [ is a utility function defined
over a continuum of varieties of real sector goods. We assume that F' and I are defined by a

constant-elasticity-of-substitution (CES) function respectively:

1/pr1

ng 1/p ny
F = [de] , 1= [mef] :
i=1 i=1

where d; denotes the consumption of each available financial product variety; m,; denotes the
consumption of each available real sector product variety, np and nj; is the range of varieties
produced respectively, often called the “number” of available varieties. In this specification,
the parameter p and p; represent the intensity of the preference for variety in financial goods
and in real sector goods respectively. When they are close to 1, differentiated goods are nearly
perfect substitutes for each other; as they decrease towards 0, the desire to consume a greater
variety of financial and real sector goods increases.

6) The financial company will get average revenue of 7 through selling one unit of product.

The description of the real sector refers to the assumptions of the models built by [14, 15]
and etc.

2.2 Consumer behavior

Given income y and a set of prices, p! for each real sector good and p; for each financial good,

the consumer’s problem is to maximize utility U = F#I'~# subject to the budget constraint

ng nr
> pidi+ > pimi=vy.
=1 =1

We can see from the production function of the real sector industry Y = T(LT)2K?" that the
output Y will increase if the capital K increases. And the flow of financial products will increase
the capital of the real sector, and therefore increase the output of real sector. The increase of
the output of real sector will reinforce the output of financial sector. Let the increasing ratios of

the real sector and financial sector be (31, B2 respectively. Meanwhile, the income of consumers

IThis idea comes from Samuelson!16].
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will get larger at a certain ratio, and let it be (5. So the budget constrain becomes
ng nr
> pifadi + Y plBimi = By,
i=1 i=1

and the value of 33 is between the value of 31 and the value of 35 .
First, whatever the value of the financial composite, each d; needs to be chosen so as to
minimize the cost of attaining F. This means solving the following minimization problem:

nr
mianidi (1)
i=1

ng :|1/p

s.t. F= [de
i=1
1

Denoting the price index for financial products by G' and setting p = “—=, we have

6= (i) = (X)) @)
=1 =1

The price index measures the minimum cost of purchasing a unit of the composite index
of financial goods. And o represents the elasticity of substitution between any two financial

sector varieties and o > 1. Demand for i*" variety of financial products d;, can be written as

(8- (8)

In the same way, denoting the price index for real sector products by G! and setting p; =

0’]71

, we have
or

pr—1

i=1 i=1

The price index measures the minimum cost of purchasing a unit of the composite index of
real sector goods. And o represents the elasticity of substitution between any two real sector

varieties and o7 > 1. Demand for i*" variety of real sector products m;, can be written as

Pl 7=t pI\
meo) (@) ®

The next step of the consumer’s problem is to divide total income between real sector and

financial sector in aggregate, that is, to choose F' and I so as to
max U = (B2 F)* (B 1)+ = By 8y HFHT - (6)
st. B2GF + 1G'T = Bsy
which yields the results that
_ By Bs(L—py )

C BGT T BiGT

Then, demand for each variety of financial products is

F

i\ L (i "By o a D C
d”‘(a) F‘(c:) G G ®
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Notice that, holding G constant, the price elasticity of demand for every available financial

sector variety is constant and equal to 0. We can now get the function of maximized utility:
U= Bap(1—p)tHyG (Gt 9)
2.3 Multiple locations and opportunity costs caused by information asymmetry
There are R discrete locations. Assume that each variety is produced in only one location
and that all varieties produced in a particular location are symmetric, having the same price.
We denote the number of varieties produced in location r by n,. If a financial variety produced
at location r is sold at price p,, then the relevant price of that variety at each consumption
location s is given by prs = pr X Tys.
The financial price index may take a different value in each location; we denote this by
writing the price index for location s as Gs. The opportunity costs caused by information
asymmetry together with the assumption that all varieties produced in a particular location

have the same price mean that, using (4), the price index can be written as,

R
Gs - |:Z nr(pr'rrs)lig
r=1
Consumption demand in location s for a financial product produced in r now follows as

6362_1Mys (prTrs)_UGg_l

(from (8)), where y, is income for location s. Summing across locations in which the product

1/(1-0)
:| a3:1a27"'aR (10)

is sold, the total sales of a single location r variety, denoted g, therefore amount to:

R
qr = ﬂBﬂ;lﬂZys(prTrs)igGgilTrs (]-]-)

r=1
2.4 Producer behavior

Next we turn to the production side of the economy. The financial and real sector good,
we assume, are produced using an increasing-returns technology under conditions of imperfect
competition. We assume them to involve economies of scale. These economies of scale arise at
the level of the variety.

For the financial good, technology is the same for all varieties and in all locations and
involves a fixed input of A and marginal input requirement ¢. Thus, assuming that the only
input is labor, the production of a quantity g of any variety at any given location requires labor
input L, given by L = A + cq.

Because of increasing returns to scale, consumers’ preference for variety, and the unlimited
number of potential varieties of financial goods, no firm will choose to produce the same variety
supplied by another firm. This means that each variety is produced in only one location, by a
single, specialized firm, so that the number of financial firms in operation is the same as the
number of available varieties.

Next, consider a particular firm producing a specific variety at location r and facing a given
wage rate, w,., for financial workers there. Since we know the financial company will get average
revenue of n through selling one unit of product, then with an original price p,, its profit is
given by

B, = nprgr — wr(A 4+ cqr) (12)
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where ¢, is given by the demand function (11). Each firm is assumed to choose its price taking
the price indices G as given. The elasticity of demand is therefore o, so profit maximization

implies as follows for all varieties produced at r*3].

1
npr| 1 — pu = Nprp = CWy (13)
This is because that the profit maximization condition for each firm acting on its own is
the familiar equality of marginal revenue and marginal cost.
We suppose that there is free entry and exit in response to profits or losses. Given the

pricing rule, the profits of a firm at location r are

ag C
B, :CWTHQT_U}T(A"FC(]T) =wr< a —A) (14)

o—1
Therefore, the zero-profit condition implies that the equilibrium output of any active firm is
g = Ao —1)/c,

and the associated equilibrium labor input is I* = A 4+ ¢¢* = Ao.

Both ¢* and [* are constant common to every active firm in the economy. Therefore, if L,
is the number of financial workers at location r, and n,. is the number of financial firms and the
number of the varieties produced at r, then n, = L,./lI* = L,./(Ao).

Notice that we are free to choose units of measurement for output. We choose units such that
the marginal labor requirement satisfies the following equation ¢ = (0 — 1)/o = p. We choose
convenient units by setting the fixed input requirement A to satisfy the following equation
A=yp/o.

This normalization means that the pricing equation, the output level at which financial
firms make no profit and the number of financial firms in each location become:

npr:wraq*:l*:l%nr:% (15)

For the real sector good, there are two kinds of inputs, labor and capital. We know that
there is a ratio between labor and capital, so there is a ratio between the relevant using costs of
capital and wages. Let the relevant using costs of capital K be H. Let H = yw!, where x > 0.
Next, consider a particular firm producing a specific variety at location r and facing a given
wage rate w!, for real sector workers there. The price of a real sector product for location 7 is
pl, the consume quantity of a real sector product for location r is ¢Z. For the labor input, it
involves a fixed input of A’ and marginal input requirement c;, so with an original price pl, its
profit is given by

Bf = pra; —wi (AT +ergl) — H (16)

The elasticity of demand is therefore o; , so profit maximization implies!*3]

1
pi<1 - —) =prpr = crw) (17)
gy

So the profits of a firm at location r are

1
Bg:w7{<%—AI—X>.
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Therefore, the zero-profit condition implies that the equilibrium output of any active firm
is ;
o (A" +x)(or —1)

)
Cr

and the associated equilibrium labor input is
lI* = Al + C[ql* = AIO'] + X(O’[ — ].)

Therefore, if LL is the number of real sector workers at location r, and n! is the number of real
sector firms and the number of the varieties produced at r, then nl = LL/1T".

We can set ¢; = pr and AT = (1 — u)/or — xpr. This normalization means that the pricing
equation, the output level at which real sector firms make no profit and the number of real

sector firms in each locations become:

LI
L—p

pr=wl, ¢ =1—p+x, 1" =1—p, n} =

(18)

2.5 The financial wage equation

We have seen that the condition that firms make no profits is equivalent to the condition

that they produce ¢*. Using the demand functions (11), we can get

_ R
. B3By'u o o
(pr)” = qii Zys(TTS)l G ! (19)
s=1
Using the equation (15), the nominal wage equation can be expressed as
R 1/c
Wy = 77|:Z ﬁBﬁ;lys(Trs)lgGgl} (20)
s=1

Real income at each location is proportional to nominal income deflated by the cost-of-living
index, which is G#(GL)1~#. This means that the real wage of financial workers in location r,

denoted w;., is
Wr = wTG;H(GD_(l_H) (21)

2.6 Instantaneous equilibrium

Using equation (10) and (15), we can get the price index equations for location r

]1/(1—0) 22)

11 &
G, = 5 |:; ;Ls(wsTsr)l_a

In the same way, we can get the corresponding equations for the real sector? , the nominal

wage equations can be expressed as

R . 1/o1
e D ] (23

The corresponding real wage equation can be expressed as

wl =wlam(Gh)=0-w (24)

2For the real sector, we add a superscript I for each variable, and a subscript I for each parameter. The
meanings of them can refer to those explanations described for financial sector correspondingly.
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We can get the location r’s price index equation for the real sector

R
1
6= |2 - Litutrl
H s=1

At any point in time, we denote the share of region r in the whole financial worker supply

:| 1/(1—01)
(25)

LY by x,. We denote the share of region r in the whole real sector worker supply L’ by\. It
is convenient to choose units so that L¥ = p andL! = 1 — p. Because there are y financial

workers and 1 — p real sector workers in total, the income of region r is:
Yr = prw, + (1 — p)Apw? (26)

And the price index equations are:

LT R 1/(1—-0)
G, == {sz(wsrw)l_“} (27)
n s=1
R 1/(1—01)
6t = [ nwtrty ] (23)
s=1

We find it most useful to think of that equilibrium as the simultaneous solution of these
equations, which determine the income of each region, the respective price index of financial
products and real sector products consumed in that region, the wage rate of workers in that
region, and the real wage rate in that region.

This model’s instantaneous equilibrium can be thought of as determined by the simultaneous
solution of the wage equations (20) and (23), the real wage equations (21) and (24), the equations
for income (26), and the equations for price indices (27) and (28).

Consider a two-location version of these equations. Writing the equations out in full, we

have the price indices for the financial sector® :

G = %[mw%_“ + (1 — z)(wgry)t—o)/(1=9) (29)

Gy = %[x(wln)l_“ +(1- x)w%f"]l/(l_") (30)

The wage equations for the financial sector:
wy = n[BsBy G + B3Py tyari TGSV
wy =By 'yimy TGTT 4 BaBy lyaGy M

wy = wlgl—ﬂ(gllf)—(l—u)

31
32

(31)

(32)

(33)

wy = w Gy (GR) =M (34)
The price indices for the real sector:

Gl = W)™ + (1 = A)(whr)tor)/O=en) (35)

G = wd 7)1 (1= X)) o)1/ e (36)

3To be simplified, if a financial variety produced at location 1 is sold at price pi, then the relevant price of
that variety at location 2 is given by p12 = p1 X 71; if a financial variety produced at location 1 is sold at price
p2, then the relevant price of that variety at location 1 is given by p21 = pa X Ta.
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The wage equations for the real sector:

’U}I _ 6 6—1 (1 — /.L) (GI)O’I—l +B 6—1 (1 — M) 7_1—01 (GI)O'I—l Ve (37)
L TR R Tk ?
1_ 1— 1/o1
wy = [5351_1ﬁy1710[ (GD7 7t + 5351_1%92(6%)011} (38)
wi = wiGy M (G]) (39)
wy = wiGy " (G)~ (40)

The equations for income become:
y1 = pawy + (1 — p) dwy (41)
yo = p(1 — x)wsy + (1 — p)(1 = Awy (42)

This two-region model’s instantaneous equilibrium can be thought of as determined by the

simultaneous solution of the wage equations (29) to (42).

3 Numerical examples

In order to focus on the analysis of financial sector, we use the wage rate of the real sector
as the numeraire and assume that real sector workers have the same wage rate in all regions.

So we can get w! = wl and GI = GL = 1. The real wage equations (33) and (34) become
w1 =w1GT"; wy = we Gy (43)
The income equations (41) and (42) become
y1 = prwr + (1= @)y y2 = p(l —2)wz + (1= p)(1 = A) (44)

So the model’s simplified instantaneous equilibrium can be thought of as determined by the
simultaneous solution of the equations (29), (30), (31), (32), (43) and (44).

It is very helpful to look first at some numerical examples. The workers will move toward
regions that offer high real wages and away from regions that offer below-average real wages.
We can ask whether wy is greater or less than w; to judge the migration choices of workers. If
wo < wq satisfies, then financial workers will not move out of region 1; if wo > wy satisfies, then
financial workers will move out of region 1. So panel (a), (b) and (c) of figure 1 plot wy — wa,
the difference between the two regions’ real wage rates in financial sector, against x , the region
1 share of financial activities. We can get considerable insight by examining an obvious special
case: that of a two-region economy in which real sector is evenly divided between regions. So
we get A = 1/2. All three figures are calculated for o = 5, u = 0.3. However, the opportunity
costs caused by information asymmetry is different in each: panel (a) of figure 1 shows a high
opportunity costs case, 71 = 7o = 1.5, panel (b) of figure 1 a low case, 71 = 72 = 1.4, and panel
(c) of figure 1 an intermediate case, 71 = 7 = 1.45.

In panel (a) of Figurel, the wage difference is positive if « is less than 0.5, negative if x is
greater than 0.5. This means that if a region has more than half the financial labor force, it is

less attractive to workers than the other region. Clearly, in this case the economy converges to
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a long-run symmetric equilibrium in which financial firms is equally divided between the two
regions.

In panel (b) of Figurel, by contrast, the wage difference slopes strictly upward in z: the
higher the share of financial firms in either region, the more attractive the region becomes.
Other things equal, a larger financial labor force makes a region more attractive both because
the larger local market leads to higher nominal wages and because the larger variety of locally
produced goods lowers the price index. The important point here is that although an equal
division of financial activities between the two regions is still an equilibrium, it is now unstable:
if one region should have even a slightly larger financial sector, that sector would tend to grow
over time while the other region’s financial sector shrank, leading eventually to a pattern with

all financial activities concentrated in one region.
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Figure 1 Real wage differences



122 CHE X W, BU H and LIU J J.

Finally, panel (c) of Figurel, for an intermediate level of opportunity costs caused by in-
formation asymmetry, shows a more complicated picture. The symmetric equilibrium is now
locally stable, as in panel (a) of Figurel. However, two unstable equilibriums now flank it: if
x starts from either a sufficiently high or a sufficiently low initial value, the economy converges
not to the symmetric equilibrium but to a pattern with all financial activities in only one re-
gion. This picture then has five equilibriums: three unstable (the symmetric equilibrium and
financial activities concentration in either region) and two unstable.

From these three cases it is straightforward to understand how the types of equilibriums
vary with opportunity costs caused by information asymmetry. At sufficiently high opportunity
costs, there is a unique stable equilibrium in which financial activities are evenly divided between
the regions. When opportunity costs caused by information asymmetry fall below some critical
level, new stable equilibrium emerge in which all financial activity is concentrated in one region.
When they fall below a second critical level, the symmetric equilibrium becomes unstable.

If the two regions have different amount of financial information, there will exist an infor-
mation hinterland. So we suppose 7y < 7o, then region 1 is the information hinterland.

We can get considerable insight by examining an obvious special case: there are no costs
required to collect and verify the information from region 1. That is to say, the relevant price
of a financial variety produced in location 1 at consumption location 2 will remain the same.
So we can get 71 = 1. Panel (d) of Figure 1 shows a high opportunity costs of region 2 case,
T = 10, panel (e) of Figure 1 a lower case, 75 = 7, and panel (f) of Figure 1 an intermediate
case, 7o = 5, panel (g) of Figure 1 a low case, 72 = 3, panel (h) of Figure 1 a lower case, 12 = 2.
These figures show that w; — ws is always positive, and so the equilibrium of a core-periphery

pattern with all financial activities concentrated in region 1 is stable.

4 Equilibrium and sustainability of finance agglomeration

Suppose we start with all financial firms concentrated in one region, say region 1. To
determine whether this is a stable equilibrium, we ask whether a small group of workers moving
from region 1 to region 2 would receive a higher real wage than that received by the workers
remaining behind. If so, a core-periphery pattern is not a stable equilibrium: financial firms will
shift over time to the peripheral region. If not, a core-periphery pattern is a stable equilibrium.
The concentration of financial activities will be self-sustaining. In fact, finance agglomeration
and real sector industry agglomeration will influence each other. In order to capture these
characteristic, we suppose all real sector firms concentrated in one region, say region 2.

In short, to assess whether a core-periphery pattern is sustainable, we need to posit a
situation in which x = 1; A = 0, and ask whether in that case ws is greater or less than w;. If
we can get wy < wq, then the core-periphery pattern is sustainable, because financial workers
will not move out of region 1.

Suppose we set * = 1; A = 0. Simply guess that wy = 1,wl = 1;57 = 1,75 = a7y; in that
case, we can get

1
G, = 5[37711%70 + (1 — 2)(ware) " (=9) =y =1 (45)

Gy = %[x(wm)lff’ + (1 —a)(w) V) =y (46)
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G = Mw)'™7" + (1 = M) (wyr)' o)/ men) — 7 (47)
Gh = Mw{r) =7 + (1= N)(wy) =70 —wf =1 (48)
y1 = paw + (1= p)wi = p (49)

yo = p(l —2)wg + (1 = p)(1 = Nwh =1 —p (50)

And notice that the financial price index is higher in 2 than in 1, because location 2 has to
import all its financial products. The real sector price index is higher in 1 than in 2, because
location 1 has to import all its real sector products. Notice that whether the income is higher
in location 1 than in location 2 depends on the share of the financial activities in the economy.

Because w1 = 1,Gy = 1,G{ = 7 satisfies, it then follows that w; = lel_”(G{)_(l_“) =
=1 as well. So we all need to do is determine w», and see whether it is more or less than 7#71.
That is to say, determine whether wo7'~# is more or less than 1. Substituting into the nominal
and real wage equations (32) and (34), we have wor!™* = 7, “71 F{ury 7 4 (1 — p)r{ Ve,

It is helpful to rewrite it, in the form
J=wgro(=m = oo ook (m) () )P o) (51)

where o > 1,71 > 1,7>1,0< pu< 1.

Proposition 1  Clearly, when 7y = 7o = 1,7 =1 (no costs related with space), woT'™H =

1. Location is irrelevant.

When 1 = » = 1,7 = 1, it means that there are no transport costs for real sector
products’ shipment, and there are no opportunity costs caused by information asymmetry for
financial sector. In fact, many scholars believe that the economic role of space is increasingly
insignificant. [17] asserts that, with sophisticated networks of electronic communications and
electronic money, the circulation of capital is no longer obstructed by distance. [18, 19] and
[20] argue that the power of globalization has overridden the sovereignty and autonomy of

nation-states, making the economic space of a country meaningless.

Proposition 2 If the region where the financial firms located in is an information hin-

terland for financial activities, the financial agglomeration will sustain.

If region 1 is an information hinterland for financial activities, the valuable financial infor-
mation flows with little cost. We can conclude 73 = 1. When there are no transport costs for
real sector, i.e.7 = 1, we can get J = ual™7 + (1 — p) < 1. [3, 4] suggest that the agglomera-
tion process of financial services can be understood by assessing the importance of information

hinterland and asymmetric information.

Proposition 3 If there are transport costs for real sector products’ shipment, and there
are no opportunity costs caused by information asymmetry for financial sector, the financial
firms tend to move into the region where real sector agglomeration has happened.

When 7, = 1,7 > 1, = 1, using equation (51), we can get J = 7°1=#) > 1. This is
because that the financial institutes tend to concentrate near their major clients in order to

serve them better.
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Proposition 4 If region 1 is an information hinterland for financial activities, and there
are transport costs for real sector products’ shipment, there exists a critical point o*. If a > o™,

the financial agglomeration will sustain; if o < o, the financial agglomeration will not sustain.

When 1 = 1,7 > 1, > 1 satisfies, we can get
J = ro(=m [ = + (1 — ).

If we set (o)
o(p=1) _ (1 — -
. (1—p) ’
I

we can find that when o = o* satisfies, J = 1 can be derived. And similarly, when o < o*

satisfies, J > 1 can be derived; when o > «* satisfies, J < 1 can be derived. That is why we
get this proposition. Economic geography has long recognized that the location of economic
activities in general and financial businesses in particular represents the outcome between cen-

s[2 4 7. 14 Real sector transportation costs seem clearly to be a

tripetal and centrifugal force
centrifugal force against financial agglomeration. Also, financial services rely on information
as an input and produce it as an output. Information is both the process and the product

6], The ways in which information has been generated and interpreted is

of financial services!
significant to the viability of the financial institutions. So the size and features of information
hinterland are key aspects that are attractive to the financial firms, which are centripetal forces

for financial agglomeration.

Proposition 5 If p < p satisfies, the agglomeration forces are so strong that a core-

periphery pattern is always an equilibrium.

When 71 does not tend to infinity, using equation (51), we can get the derivative of 7y:

dJ _ o
= na' (=0 —op)r "0 1 (1= (o — 1= o) T (52)
Ti
Clearly, if o — 1 — op < 0 satisfies, we can get
dJ
— < 0.
d7'1
In fact, when 7 — +o0,
l—o—op
lim A = lim 7 277V =o.
T1—+oo 77 ap T1—+00
1
So 7 ~777" is the infinitesimal of higher order of 77~ """, So when 7, — +00, we can derive
that
J= ng(l—u)a =(1- u)Tf_l_"”T“(l_“)
and

dJ o—2—0

an (I—p)(o—1—0op)my oo,

Clearly, if c—1—opu < 0, we can get j—TJI < 0. Because we have already set p = "T_l, o—1—opu <0
equals to p < p. So we get the conclusion.
The parameter p represents the intensity of the preference for variety in financial goods.

We see that as p decreases toward 0, the desire to consume a greater variety of financial goods
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increases. The parameter p is a constant representing the expenditure share of financial goods.
If p < u, the increasing returns are so strong that forces working toward agglomeration always
prevail in such economies.

Proposition 6 There is a critical point T, if 71 < 7, the financial agglomeration is

sustainable; if T > T*, the financial agglomeration is not sustainable.

Figure 2 Sustain point of financial agglomeration

When p > i, we can get
lim J(n) =400, lim J(n)=+oc.

T1—07F T1—~+00

So figure 2 shows the curve of J(r1). There is a minimum point of J(71).

When 71 = 1, using equation (52) we can get

d
_J — ua1*”(1 —o— Uu)T"(lf“) +(1—p)(o—1— O_‘u),}_a(lfp,).
dT1
When 7 = 1,00 = 1, we get
dJ
d_ _ —Ta(l_H)U/J/ 4 Ta(l—p,)(l _ U)(2M . 1)
T1
If |op| < |(1 = o)(2p — 1)| satisfies, we know that
dJ
— > 0.
dTl

So 7 lies on the left side of 74 = 1. So we can get a critical point 71 = 7*. When 7 < 7%,
we get wot!™H < 1 and when 71 > 7%, we get wor!7H > 1.
If lop| > |(1 — o)(2u — 1)| satisfies, we know that
dJ
dn

So 7y lies on the right side of 7, = 1. So we can get a critical point 7 = 7*. When 7 < 7%,

< 0.

we get woT!TH < 1 and when 71 > 7%, we get wor!7H > 1.
If |ou| = |(1 — 0)(2u — 1)| satisfies, we know that
dJ
dr

So 71 = 1 is the minimum point of J(71). So we can get a critical point 74 = 7*. When

0.

71 < 7%, we get woT! T# < 1 and when 7, > 7*, we get wor! TH > 1.
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When 15 > 1, > 1 satisfies, we can get the following results:

If
1o —1—
oo s W=1D(e o)
p(l—o—op)
satisfies, we know that

dJ

— < 0.

d7'1 <

So 7 lies on the right side of 71 = 1. So we can get a critical point 71 = 7*. When 7 < 7%, we

get wor! ™ < 1 and when 71 > 7%, we get wor!TH > 1.
If
ol — (w—=1)(c—1—-0op)
wll—o—op)

satisfies, we know that

dJ

-~ =0

dTl

So 74 = 1 is the minimum point of J(71). So we can get a critical point 7y = 7*. When 7y < 7%,

we get woT!™# < 1 and when 71 > 7%, we get war!7H > 1.

If
1o —1—
R () G4 o)
p(l—o—op)
satisfies, we know that

dJ

— > 0.

d7'1 >

So 7 lies on the left side of 74 = 1. So we can get a critical point 71 = 7*. When 7 < 7%,

=1 <1 and when 71 > 7%, we get woT!™# > 1.

we get waT

To sum up, we can get the conclusion of Proposition 6. The conclusion of Proposition 6 is the
same with the results of numerical examples. This explains why there isn’t one specific financial
center throughout the world. Because there is a sustain point for the financial agglomeration.
If the costs caused by the space are too high, the financial activities will find a new place to

locate.

Proposition 7 The bigger the economies of scale of the financial activities are, the

stronger the agglomeration forces are.

For equation (52), if 0 — 17, we can get 1im+(a —1—op) = —p < 0. So we can derive
o—1

that % < 0. Regard J as a function of o, and we can get:

lim J(o) = 7' #r# (53)

o—1

If 7 = 1 satisfies, we can get J — 7, ¥ < 1 when 0 — 1. So we can get Proposition 7. The
parameter o represents the elasticity of substitution between any two varieties. The lower is o,
the more differentiated are product varieties. The bigger the economies of scale of the financial
activities are, the stronger the agglomeration forces are.

Proposition 8 If the share of financial goods is large, the financial agglomeration is
sustainable.
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When 7 =1 and regard J as a function of y, we can get
dJ
dp

After a few calculations, we can get j—i < 0. When p = 0, we can get wy = (Tffl)l/" > 1

(3 7m F =7 ) —olury O T4 (1= )y T I (54)

because of 71 > 1. When p = 1, we can get wy = (7217"7'17")1/“ < 1 because of ¢ > 1. The

curve of wy is shown by Figure 3.

®, A A

@,

u

Figure 3 Curve of w»

Proposition 9 If there are a lot of non-standardized financial information in one region,
the financial agglomeration in that region is sustainable.

Regard J as a function of «, and we can get
dJ
da

From equation (55), we can get % < 0. So the bigger « is, the more sustainable the

= prI=m T g)a (55)

equilibrium of financial agglomeration is.

We can see that the conclusions accord with the results of numerical examples. In fact, [3]
has focused on two information concepts for their effect on the development of a financial center:
information hinterland and information asymmetry. The information hinterland is defined as
the region for which a particular core city, acting as that regional center, provides the best
access point for the profitable exploitation of valuable information flows. It can be measured
by the patterns of information flow, although the measurement is practically difficult due to
data limitations. In our model, we think that o can be regarded as a measure of whether the
central area is an information center.

Within the information hinterland, valuable information flows first and with least cost.
Information users who are much closer to the heart of information hinterland are therefore
able to act on earlier at lower costs, than those far from the source of information. The
value of information is a function of the social and economic characteristics of the hinterland
center. As the potential opportunity and profitability of the financial sector depend much on
the accessibility and reliability of information, the size and features of information hinterland
are key aspects that are attractive to the financial firms. An important financial center tends to
develop in a politically and economically influential city with a strong information hinterland,
in terms of both information quantity and information quality.
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Proposition 10 The agglomeration of real sector industry will enhance the agglomeration

of finance.

If x =1, = 0, we don’t set the financial wage rate of region 1 and the real sector wage

rate of region 2. We can get
w2 = w2Gy " (G3) T = (B30, tyimy T GY T+ Bafy typ Gy YOGy M (G) T

So we can get that

d

d(B565 ")

It means wy will increase if G305 ! increases. In fact, B30y ! represents the reinforcement re-
lationship between the financial sector and real sector. It means that if the reinforcing effects
between the financial sector and real sector are strong, the agglomeration of finance will tend
to locate in where the agglomeration of real sector industry located.

If we suppose all financial firms and real sector firms concentrated in region 1. It means
that £ = 1, A = 1. Next, we have to determine whether this is a stable equilibrium. In fact, we

get the results:
wy = wnGy " (G3) "W = ()T T = wf = ol T T 0T (56)

We can derive that % < 0, so we know J(7) is a strictly monotone decreasing function and
J < 1. To sum up, we can get the conclusion of Proposition 10.

[4] argues that obviously, financial sector agglomeration reflects and reinforces real sector
agglomeration. And inversely, real sector agglomeration reflects and reinforces financial sec-
tor agglomeration. So the financial firms tend to locate where there is already real sector

agglomeration.

5 Conclusions

Through this analytical model, this paper discusses the formation mechanism and equi-
librium of finance agglomeration. Our findings suggest that emergence of a core-periphery
pattern of finance agglomeration depends on opportunity costs caused by information asymme-
try, economies of scale, the share of financial services industry in the economy and the amount of
financial information. And the agglomeration of real sector industry will enhance the agglomer-
ation of finance. Finally, this paper puts forward a ratio, which is related with the opportunity
costs, could be regarded as a measure of whether the central area is an information center.

Currently, China has prioritized Shanghai to be the top financial center in the country.
Many incentive policies have been introduced to promote the financial sector there. Shanghai
has achieved remarkable social and economic transformation in the past decade. We suggest that
Shanghai should improve the sophistication in information technologies, so that standardized
information can be obtained over greater distances without much cost. In this way, there
will be less opportunity costs for the periphery locations to consume the financial products in
Shanghai. However, at the same time Shanghai should be the source of information and the
information hinterland. There should be more innovations in financial sector of Shanghai, so
there will be much non-standardized financial information in Shanghai. Such advantages could

create cumulative causation effects and make Shanghai be the most important financial service
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hub of China. The effect of information asymmetry would push financial firms closer to an

information source in order to find and interpret non-standardized information that a financial

firm can use to make profit.
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