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Abstract:

Persistent macroeconomic imbalances, long-run deflation, and entrenched inequality are
often interpreted as outcomes of market incompleteness or failures. This paper offers an
alternative perspective by developing a dynamic equilibrium framework for open economies
that incorporates asset-side mechanisms. Within this framework, and by re-examining the
transversality condition (TVC) as an asset-valuation criterion, such persistent imbalances can
emerge as structural outcomes of optimal behavior rather than anomalies. The model yields the

relationship:
U(ga)e
Ue
This relationship shows that the gap between the asset return (R,) and time preference (p)

Re—p=n+D, —

is sustained by the combined effects of capital diffusion (D,), population growth (n) and

Utoa)® . . . . .
preference terms ((Z—a)) This reinterpretation explains how steady states with persistent
c

differences in asset levels and external balances can coexist, and frames equilibrium as a
dynamic configuration shaped by interdependence across economies and agents, beyond the
traditional price-clearing mechanism. The results align theory with observed realities and offer
tools for policy design, including structural selection of the steady state, policy control of capital

flows, and asset-dynamics-based policy reconstruction.
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EHEL. IO OMBELEEBITPEARASEZIY ALs Z & THEFF I NS 2 L 3A[REIC R 5,

/o, BRI R~ 7 v BFE TR, RENZRFAZRPHED A2 O 2R 5 LIREI NS 2 L35
W, 7205, BEMHFTIE, AL EEMEEORA» O DM EF{ TS, BFPRE L BREEFICE Y
TEMEREIX THH~ORIBRF] TH Y NEOER & ATREM: 2 IR T, A% 2 HlIH 2R i 0 o fif 2 o,

AhEDE T A IZBREE D D ORI ZIRINICEAT 2, i X b KifEh@Ehr & FE A o e
DFHE b D L 72 Y WIF D & A =B L TO B RRIEE L2 5 L oIElZic o2 IFTn <,

oI, AfETld, E & E, Mg & ik & D COBERBIAFEL, ZNBIENTMEZIES L& X 5,
BABENICIIRRA RERBH Y. £ DT HPHY BSEPHINCRZ 5, flz2 i, KEbEEET 2 ) 7~0
G T NEHEFHOEMTEOBA 2 ORB G ZHVEDH 2 KERF XL O—HIZ2 5,

ARECHET 27013, ThoDEREZHRA L., IRBEKTH 2 HEHEOLH & FHEH ORI 2 AT
BEIR (UG LANE & oA ER (HEBUED) & 2fla b 2 RISHREGR & LTERL T, %
LT, ZORAPEEOKE D, Ll ORI & FEEAH & Ol Z Fifie X € 2 /7 1AICHEES 5,

ARECTIFET, COEMRERREF Y AT L0 LT, —2DE X ITHUE O %) % 303 32—k £
TNAEERMET 5, BARNREBIEZFIEE S, BEHINAHMEZARELRR Y AN R DL LT,
B, YVYTINABRETACAKERMET 28 ELO. MUE, EERXR—ZXATOEIICRELTEZ S,

3.2. ETNOBERFREHBE

A7 viE, FP. Ramsey (1928) i€ X o CHESL & 7z BFEROBBELATENICES K HFEET L, Wb
WoIL¥AETNEHEMEE T2, COETAE, MROHar 2 R ORNWRAFEHEZE L, L%
FRDPMAEAKE HIICHEORELZ R Y | 78 & B O AR IS G O EERK O T Tt
BRI E 72 £ 5 v BB O v IA OB e T ATH B,

AWOHINIE, [72 & A B 2R RO RBUTEZAHE L LTh 7a —o g v 7 v 22 RIT



VAL LIRS ] Lo AN XLOMHCH S, X oT, BARIHIREA L LTRY EHL D,
7B, BAFL WD OB HEENCo < 22D = gy, L = f () - MBI R

dt

IO = 0 BB M, T = B i = (T522) = By ¢ A L R 5.

dx? ax ax

3.2.1. REEHOTE & LS

KEFLORFERIT, HB e EWEAR L EERRCACCMEEEL, ZNE2HERT 20, IHk#
T L CHERRT B L L bIC, MEORL L THERED L OIAEES,

A PERA I — IR R F (K, L) TR IND, T TKIIEWERZ Ny 7, LIFHBHHIEAETH 3,
NI —EE nTREL. UM, — AU D BECOT AT, —~ ANz 0 EE A k=2 2L, —

L

AN 720 AR IBEE (W) CRBLT 2. & OBIRURIRGEESERDBIE (f'(k) > 0, " (k) < 0) %Ziifi7= 3

RF T, EMERTNS & SMEETSPEET 2, iE 3EEIN UL EYREICH 25 TH D,
ZDY X —vIIFEYERORAAEEETRIEI NG, BH ZSMEESIG SN2 TH Y FEFITHr
DHERICE ZbND, MEED I bRMEEOHEGZ0€([0,1]& L. BFOERMLDOEEVZRT,

T, ORGP O INBIEREE~ D& DL % BIEID (ar, Qoxe, ) TRIT 50 T2 Tad AED. apy
WERD— N4 72 DB ETH Y . SOCTERGR DILBER I, WE O REZE | A A =X L2 WH)T 2,

LUF, 2 0B CIIEARNZETABED O RBEMESRMFOER, £ ORFANEEOVRETE2ITI. £
D 5 A TREURE, BAERNZZBERIEZ Y Cixd, EFREOSITCEIEREIEOEH 25 L 2,

3.2.2. HEEOMA - BEiF L TEHEK
T RATEAROTHERAIKE LT, ~ASLVREEZUTO LI ICEERT 2,
ar=ki+b,=(1-80)a; +0a; 3.2.1
TZTy apld—ANY72 0IREFE, ko id— ANY72 0 BYER, b i — AN47-0 &RIEETH S,

REORF R ITHEE e, & ©REPED, DI T 2> DI %215, EIRARICE > Zz o Kb HigEd, —%
TERNMBEEU (¢, b)) 2 IV 2 &, HEIBIEUILA T D & B0 TH 5,
maxf e PtU(cy, bp)dt = maxf e PtU(c,Ba,)dt 3.2.2
0 0
T ZTp(> 0)IZRHLERETH V| FROHOEG I 2K S, RIHBEEU (¢, by) = U(cy, Oay) 1ZFRFARN
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3.2.3.a. EYEAROH¥
— N 720 EVERE, DEACIZ, — N4 72 0 EFES (k) DD — AN 72 0 B, EYWERDOFMEHSK, (5
AR, ALK EICRE S fiiftonk, (i ADOEEIR) 22 L5 lwzdboe LTINS,

ke = f(k.) — ¢, — 8k, — nk, 3.2.3
3.2.3.b. &EEEQH¥
— N4 72 0 SRIEED, DZAIX. Z ORA I S FITFINArb 2> & . AT X 5 fdifbnb, 5 & AR~ o
HREDMTH (FHEE) D(ay, o) 22 LEIVEZbDE LTEREI NG,

by = rb, — nb, — D(at, aext_t) 3.2.4



3.2. 4. REBEOH¥ L RIGIEHR & LTOHER

— N7z ) &P a, DEHRRI21E BRI T2 &, di =k, + b 0%, TDRIC3.23 kU324 %
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HAROPICH, SMEE DAY 7 ) HED [ 0F WEAR) SBT3 50 LET 5.
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. 0
Ay = pAr — a_at(U(Cf’Baf) + At[f((l —0)ay) — ¢+ (16 — (1 - 6)6 —n)a, — D(ay, aext.t)])
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Library(deSolve)
Library(ggplot2)

# parameters setting




params <- Llist(
# common parameters
A=1, # total factor productivity
alpha = 0.35, # capital share

theta = 0.2, # ratio of financial assets

r = 0.05, # rete of return of financial assets

delta = 0.1, # depreciation rate of real capital stock
n = 0.002, # population growth

# no-common parameters

rho_H = 0.2, # time preference rate of H
rho_L = 0.2, # time preference rate of L
beta_H = 0.5, # asset preference of H
beta_L = 0.5, # asset preference of L
phi_H = 0.05, # diffusion coefficient of H
phi_L = 0.05 # diffusion coefficient of L

# Definition of Differential Equation
# equation 5.2.5H and 5.2.5L to R function
# a is a vector of state variable (al1] = a_H, al2] = a_L)
ramsey_model <- function(t, a, params) {
# get out parameters from Llist
with(as.list(c(a, params)), {

# dynamic equation 5.2.5H
dadH <- (1 + alpha/beta_H) * (1-theta) * al1l] * A * (1-theta)~(alpha-1) * al1]1*(alpha-1) -
(1 + 1/beta_H) * (1-theta) * delta * al1]1 +
(1 + 1/beta_H) * theta * r * al1] -
(1/beta_H) * rho_H * al11 -
(1 + 1/beta_H) * (n * al1] + phi_H * al11) +
phi_H * al2]

# dynamic equation 5.2.5L

dadL <- (1 + alpha/beta_L) * (1-theta) * al[2] * A * (1-theta)”~(alpha-1) * al2]1*(alpha-1) -
(1 + 1/beta_L) * (1-theta) * delta * al2] +
(1 + 1/beta_L) * theta * r * al2] -
(1/beta_L) * rho_L * al21 -
(1 + 1/beta_L) * (n * al2] + phi_L * al21) +
phi_L * al1]

# return time derivative as vector

List(c(dadH, dadL))

»

# create grid of initial condition

# Set multiple points around the equilibrium point
a_grid_H <- seq(0.1, 10, by = 2)

a_grid_L <- seq(0.1, 10, by = 2)

# time points setting

time_points <- seq(0, 100, by = 0.1)

# A data frame storing all simulation results
results_df <- data.frame()

# Run a simulation for each combination of initial values
for (a_H_init in a_grid_H) {
for (a_L_init in a_grid_L) {
a_init <- c(a_H = a_H_init, a_L = a_L_init)
# Solve numerically with deSolve::ode()
solution <- ode(
y = a_init,
times = time_points,
func = ramsey_model,
parms = params
)
# add result to the data frame
solution_df <- as.data.frame(solution)




solution_df$a_H_init <- a_H_init
solution_df$a_L_init <- a_L_init
results_df <- rbind(results_df, solution_df)

>

# Drawing a topological space diagram

ggplot(results_df, aes(x = a_H, y = a_L, group = interaction(a_H_init, a_L_init))) +

geom_path(alpha = 0.7, color = "dodgerblue”) +
== max(results_df$time), 1,

geom_point(data = results_dfLresults_df$time

aes(x = a_H, y = a_L), color = "red", size = 2) +
Labs(
x = "a_H",
y = "a_L"
) +

theme_minimal (O




