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The household utility function and the enterprise production function

1/ o =2
— R % KA
(12 )= ()7 Fripmee
=1
b AREIIRITIEE, ANRAEILE K
2k A58 2 KA -
(1= — &

24 g phe L
AT BB Th  H=,
BN E ( (0, 1) )
R SGEH AT A Z T &6 1= SRS
AR FARTAZBeifF =5, AL B i GHTA P IHEZ ST TG
AR,

X Hog (), XoHmeXH

g



PR 3 i =R 1] 09 3NAD B

S A B

11 12
21 22 23
BAEdmEEy U S et )

ﬂ’—

)=/

7y

=)

— /SR EFA

1y 2310y




‘?jﬂ‘%‘) ot E
influence vector
|

=- —-(1-) 1

R TEAER P R AN S B P R A e
—(1—- ) HhEDHHERFEERE,

1=11, .., 1 , iRl m =k X% 28

B T K P FE AL B R IR N AN A A AR 69 2 19

\=4

7, AL PRI E B RE




o

% =

aggregate outputs

(1-)

=log ( )= =1
, L ‘ 4k F)E & KA K — P S 4
B R I A ot o 1) o
BAn, EEREGAE G A0E - = (h%y T3¢ AK-F)
FE
" B SRS A R

BT R R
Z XL HH = log(L— )+ (21— )log(1— )

og () = +-+8LL @21 jog () +

(1— )

_y log ()

MM Hram=z HFINDPTE
Fren AR5 B 69 X F Ao
(Heibiz EFSE =1)

y=log () = log () =+

=1




Bz 54080

the influence vector and the equilibrium
share of sales of sector i
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NETWORK STRUCTURE AND AGGREGATE FLUCTUATIONS
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ASSUMPTION 2: Given a sequence of economies {E,},.n, for any sector i € T,
and all n e N,

(a) Eg;, =0,

(b) var(e;,) =0}, € (a7, o), where ) < o < T are independent of n.
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Aggregate Volatility
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Aggregate Volatility
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FIGURE 2.—An economy where one sector 1s the only supplier of all other sectors.
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Aggregate Volatility

. (I ] O )
o '
10 ---0 7
di d> dn
. U T 7 ! _"'P‘ =
I-wow']'= [ % & =
f 0
O f
| +—ﬁ§ﬂ~ 78
Un= o
n
A
n
&
h

() vnl) = J([_og—r%)z-r [m—l)(

h= 00 o, ([Thll= I—&x = @u)

SR
,rJ
I
2*——;




-

3. 287 - Fn

Asymptotic Distributions
——
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THEOREM 1: Consider a sequence of economies {&,},.n and assume that
Ee; = o*foralli € I, and all n € N.

(a) If {ein} are normally distributed for all i and all n, then h},! ="
N0, ).

(b) Suppose that there exist constant a > 0 and random variable & with
bounded variance and cumulative distribution function F, such that F;,(x) <
F(x) for all x < —a, and F,,(x) > F(x) for all x > a. Also suppose that
Walle 5 (). Then |,I”ﬁ}’n ==t N (0, o).

I ll2

(c) Suppose that {&;,} are identically, but not normally d.zsrr.!bured forall i e 7,
and all n. I 'f"':,"* ~=> 0, then the asymptotic distribution of ——y,, when it exists,

is nonnormal and has finite variance o~.
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Asymptotic Distributions
—
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First-Order Interconnections
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First-Order Interconnections
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First-Order Interconnections
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First-Order Interconnections
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Second-Order Interconnections
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Second-Order Interconnections
|
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(a) En: high degree sectors share a common supplier  (b) &,: high degree sectors do not share a common supplier
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Second-Order Interconnections
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Second-Order Interconnections
|

el ' 8 Definition 3

i B jATFRNELAR X i B KAGFEN LA X 4G~ A
7o (Wn) = LL > wlwdldy Az A ol X kD e A 22 AR

s=1. 75 kFi 7 FENGGEEAR], T AR fe BB 69 0 JkIF L BEAT A
v =

BHEZHNIR], SMNARAAERITMOEIEZH4LE, AIERBEAREIHKRZGEL

Rearrangement ifai >ay > -+ > arand b1 = b2 > --- > b, then for any permutation

Inequal ity (&1,&9,-. .00 ) OF (&1, (12.} sl ) WS AIVE 70 Gehy 2 30 @b




3.4 E&%E

Second-Order Interconnections
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Second-Order Interconnections

Theorem 3£ A
o EGWEREZ B v, =1 [(1—a)W,]*
k=0

_@'_--——Iﬁﬁli«‘”i Al vl > %1’ [I +(1-—a)W,+ (1 - a)2(Wn)2]

2 /
GULE RIS K] > S0\ T+ (L= )Wt (1= @P (W2 | T (1= @)W+ (1= (WP | 1

1 1 1 2
0 (zI1Wal3) +© (g1 WalWin ) + (o 1OV )

2 2

i=1 [j=1 i=1 i

i=1 j=1 2

- - = wdi +2 iiWjidid; + i

= SN wiididy + Y wiid? 2 ;;w uihdi+ 2 [;% Jw

=1 ji =1 n n n

0 % =0 (Z d%) O + 3D dufi+3 30 Y wiwididy
i=1

i=1 ji i=1 j#i ki

= s(Wp)+ 0O (Zn; d?) :
=1

) (Zn: d,?) + O (s(Wy)) + O (2(Wy,))
i=1



3.4 E&%

Second-Order Interconnections
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Balanced Structures
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Balanced Structures
|
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Proof of Theorem 4: First, note that |[v, || = Q(1/y/n) for any sequence of economies. On the

other hand, for a balanced sequence of economies, we have |W,||; = max;cz, d; = ©(1). There-
fore, rearranging equation (4) to

y — 1 - i N TATH 1 v - s
% = " [I (1-a)h ] L ’U:I = 51, + (1 = 03)3":1[’1;?1.1
implies that

[ o & i
lvnlleo < —+ (1 = a)[Wallllvalleo < — 4+ C(1 = @)][vnlle.

where C'is a constant independent of n. Thus, for a > (C'—1)/C,

Herca&SGnt RHE, Fit N »
lonlloo < —[1— (1= a)C]™,

guaranteeing that ||v,||.c = O(1/n). Finally, Holder’s inequality, ||v,]l2 < v/||vnll1]|vn]loo, and the
fact that ||v,||1 = 1 imply that ||v, || = O(1/4/n), completing the proof. i
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(a) An economy in which no sector (b) An economy in which each sector relies
relies on other sectors for production equally on all other sectors
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(a) The ring (b) The binary tree

Figure 5: Economies with balanced intersectoral network structures: aggregate volatility decays at rate /n. Bigmer 1.5 The Dtk e el ons Of Sl Sy metid eampies
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Network structure diagram
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the variation in total intermediate input shares across commodities
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Figure 8: Empirical counter-cumulative distribution function of first-order degrees

B7:—H_HERNEREE (2001) , E8: —~MENERRRRSAHEAL (A£2002, £1972-

1007\

g



-

S E P A BEADER (FANRTeRIEEK) 9T

the variation in total intermediate input shares across commodities
]

TABLE1
OLS ESTIMATES OF 3 AND {*

1972 1977 1982 1987 1992 1997 2002

B 1.38 1.38 1.35 1.37 1.32 1.43 1.46
(020;97)  (0.19;105)  (0.18; 106)  (0.19;102)  (0.19;95) (0.21;95)  (0.23;83)

Z 1.14 1.15 1.10 1.14 1.15 1.27 1.30
(0.16;97)  (0.16; 105)  (0.15;106)  (0.16;102)  (0.17;95) (0.18;95)  (0.20; 83)
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preliminary estimates of the quantitative extent of these network effects.
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