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THE SOLOW-SWAN MODEL WITH AGE STRUCTURE
CHANGING AND SIMULATION

CAI Dong-han', GE Fu-fu!, CHEN Zhong-bin?
(J.School of Mathematics and Statistics, Wuhan University, Wuhan 430072, Chma)
(Q.School of Economics and Management, Wuhan University, Wuhan 430072, C’hina)

Abstract: In this paper, the age structure is integrated into the classical Solow-Swan model

to inquire the affection of demographic changes on the economic growth. It is proved that solution
of the model is asymptotical stable when the age structure tends a steady state and the economic
grows to a stable state after age structure change ended. By numerical simulation, we show that
the economic growth is speeded up by the decline of the young dependency and slowed down
by the increasing of old dependency. And there exists demographic dividend in the period of
demographic transition. With population aging and the labor force population accounts for the
proportion of the total population decreasing, the economic growth slows and even declines.

Keywords: Solow-Swan model; differential inequality; asymptotical stability; age structure;
numerical simulation
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B(t) =0.45, —00 < t < —20,
B(t) = Bi(t),ti-1 <t <t;,i=1,2,3,4,
B(t) = 1.54116, ¢, < t < +00,

Hrp ¢ty = —20,t; = 46.8,ty = 77.6,t5 = 101.7,t, = 153.0,

By (t) =0.628827 + 0.0225777t + 0.000812106t> + 1.291379119545292 % 10543
— 2.6115299463581346 x 10~ ¢4,

Bsy(t) = — 8.80608 + 0.596379¢ — 0.0102142¢* 4 0.0000547386¢>,

Bs(t) =186.44 — 8.00661¢ + 0.128608t> — 0.000908516¢°
+ 2.3856858886676033 * 10~ %¢4,

By(t) = — 8.31995 + 0.258569¢ — 0.00211623t* + 5.539154103437508 * 10~ %¢°.

PR L(a) = 1(60,a) FIRIEXA L(a) = 0,a < 0,L(a) = Li(a),a; < a < ajp1,i =
0,1,2,3, L(a) = 0,14 < t < 400, Ftft ag = 0.0,a, = 50.0, a5 = 75.0, a5 = 90.0, as = 105.0,

Li(a) =1.00012 — 0.00102822a + 0.0000593266a° — 1.25473 * 10~ °a*
+ 6.34664 * 10~ %a*,

Ly(a) =2.49693 — 0.0857234a + 0.00163509a — 0.0000105491a,

Ls(a) = — 13.3449 4 0.51291a — 0.00587948a? + 0.0000207724a,

Ly(a) = — 2.12949 + 0.24734a — 0.00413179a” + 0.0000187554a°.



