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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. Furthermore, by formalizing a concept
akin to “economic entropy,” this framework provides a pathway beyond quantitative equilibrium

theory toward a richer understanding of qualitative development.

Keywords:
Dynamic equilibrium; Heterogeneous preferences; Capital diffusion; Asset-based utility;

Steady-state divergence; Transversality condition;
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HGHICRONT WS, IHICITBMBERICLTH, RADORKICH 2 IRNEZZHL. 2LV ZT 5D
TR, ARV AL E T+ T = FHA X 2% b LIt esRElEE5 2 E2FHMWE LT3,

LT, AKfEDET AR OIE, BERHEDPEEEF 2RI G Y TH 5, BRDILEE #F
FHEROBREEN L DT v RT, BEIN ORG24 U, #Fr L. KT ¢ 2 ISR & R L&
KOTEBEZMFFT 20 H 703, TVC %l U CRIBI 2 EHEKEDERE S T 5, TOXICHEZT
Bitr. Bl EFHFPEEDOHABBOE—2 L o Th, Ml 2612 X5 athaBike LTtk
E TRFBERD MRS b O Z OFEI - EEPFHERTE S, LWwIHDIE, INLDHIOAER, FELE
RO R P A L AIERBFREO T CoRREN R TER S 72 5 THREU LOBEREH 2D THN
X, ZOMERE LTOEFEMTONEEICD WX I 2RI ELES L, Fift THE AR IR D 720 DI
RNAADEXLINE /MDD 20HTH 5,

T oITiE. K VIR ICE 2 2 &0 EEERETT HMIE 4 o [E] 2 HiIs D I D XML L B K IE L v o 72K
Peze iRED T, FRFEFIEZ ORHA DT COWGHEZITI DL Vo AT TERWTIIAR Y, L
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VERD 5,

6.3. SHROFELREE

AfECld, BFEWICEE CHRARMEGTER L, 7a— A RIEEICE 5 SN2 BEIREE L O
Mtz R C, BEEF 7 SN O ) L EASE) & AR & O AR ZI Y AL ZET V%
RRL7, Cofflaid, HEORFHRZ XV KW, 0S1%2 b o CHH L. % 0iEafd cHfe
HAEZEWET Z L2 HIEL Tw 5, EFIRESRME Bt 2 HERT 52 LT, Zu—or - f v
FVARRIT 7V o S HEREICT e —F L, 2 OBEfF L fRRICE T SRR L 2,
bold, MEDKINTW S, F—io, AfEoiam IHImIMHAIC L EE>TH Y SRIIET —X
FROEMEEARAIRTH 5, &0 bliF, HEERIF-CRELEI R & v o il REE 7R 7 X — 2 B EF A
HEEZ R LT B RIE, D= Pl ARZHIIRD R, F T, KEx Y v 7AnE@RLE@E L T
HEVIEZTEVHIBIREIL, F—Ef EER—RDETNIETLL 72720, HE~OEHAEZE 2 51T,
Yo A 7 &0 % HEBOEA L, B3 - Kil 7z EOFHFULIC X 2 IRV METH 5, T/, ADEHEE
I &, ARctHaiciiy FFonadro=lMaicontd, SHomEnskwbnz,

Ioic, AROET AP (A2 NE T 2B & b5 ) N EREFBIL. FHEM S BN Z
BT [BNRIAMGER] &) 7T—~ola, [HNARER] ~OREZM TREEZHD Tnd, &
PE/KIEC TN 25 5 70 5 D EFIRE DO WA Z2FFE T 5 2 L id. £ NN ORFDER 2 AR CHA



BIfRICHR LR 2N T 2L 22 00 Th 5,

ZDMT, Bl 2 XEMRN RREINCRTEIWA DT AV ABREA ) N—=FT 4 7 THVET 2 DH, i
JCREINC BT ERMER L, EELABIE STV IHAPL A YAREERL W 2020%2M 5 2 &I,
EHLOTRBNTH S, HEWwiE, 17D A Y —IcHEZRETNE, LTSI RBuCk 2 42—+
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Lo filnd 2, RIAMAREKEZ., Gl AEEEROR AR E2E (EEME) 1TRITT 2 5
FClE, 29 LEEHECRTFREDOHTLL LAEH TS 5 L v ) HFEDOHHAIE L W,

COBHDTFERLY LT, Yx—v P4 a7 (1982) o [HARE] HarnEFons, ik
T oFEE . SNBSS IAE e Bl 2 NS @RI B L. Tl e <A o L
CEDPFHLOWE Y ARPEELREAMTEER Lz, 20, 4/ X—v a VICUELRDOIIEHEEFECE
R BEREOWRBM O TIIARL, 2R I3H L ETRELETH T, LA [RICicHigrd
528] CEBARENCEETH S, ZHFANE, ARTIRR L (M2 NE T 28987 v] ik
F 2 ERIRRED AR & Z e AT, RIFOBMN AN v 2D R LT, BNARMEICENTH, 4
JR—a VORFREOIEL V1G5,

SoIczoFEMEED L, [RFFML Y brr—] LIERSEMROEAD THETH 2, BIFC
BYZIYbme—3, BMERZERECH oKL LTERS S, BT AL ¥ — [ ZE%IC X > TIY
Hanzzo, ALBRTHEEBTHZIECMOIMLIC (. TAALF—L LTRHELLTVE EEZD
n, Rl vibrY—3k&Ed hdLtand,

CNERFICHEZ 250, 5 AROBEBY ORI 5T T8 ST 2 0REETH S, 2
LC. EREArR o, BELR AR & AR & oL ORIF 2@ L <. [ UEEKETH->Th, 2
NS L ORERIAIECH 5 4 R THRIEL LT, = v b e e — i Aalar @l 2 WL S 5,
CNESEICE T 2EREA R a v L OBIRICERET & L, B T RIBSERO M2
HFEH~ LB X hTn L,

TEINIC S 212, LB 03w < L FR X 0 b BIE oW & T 5 RE TR, HEAIERS €5
C itz bhF k0BG & ke TEAE BRI ICBB) X ¢ A S 5. <RIk, AR ERRE
%M 3.4.6 L DBRD S LTH EHECHRTREIZEALS ) N—2 a VAERICEL T WD & v ) BIsESE
LEANTH D LS bR,
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Footnotes
(1) F—n - 2r—2r<v, 2009F0ay FYRI—AFTTa) s ATOHE

2) K= -vw—<—_ 2016 FEDAF Iy - TR - A 7 uvianaty RN
(3) BN T cEHTcE 2, 9. HIELE L. RELE LKk & Ly v 7RIS & Sl EE F 2 5,
max f TU(ct) dt  s.t. k.= f(k)
hk, 777 ‘/Vﬁ@ﬁﬁi%’éﬁ(?ﬁ%ﬁof%iﬁftﬁ“é &L UTo Xy icge 3,
L= fOTU(ct) dt+ fOT}\t(f(kt) — k;)dt
. H(co k) = U(c) +Af(k) & L. Ak il o R a#HdT 2L, UToes ) Tdh 2,

Y
Y
A



T
L= f [H(co k) + Aeke]dt — (Apky — Aoko)
0
ZDH AT, TORDWMNELE ALL T B L, DAT@OE HICRKE D,

AL—f [ +}\t>dk]dt—?\7k7

T, LOESERICH 5720 ICIXAL=0TH B LERH B, T ThbVbW 3 ESEERIENSE X W3 b 7228, #
DOFDOE TR X =7 v PZ@Q@ BEStE. BB IH R ROCBI T 2 5FTh 5 C Licxt L. o oohicid i
H- ke B D, T BRI LERH 2 LB VbW TVC OFHTH 2,
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[2£)] viav—vavBHORY—Ra—F
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/beta_H) * theta * r * al1]
(1/beta_H) * rho_H * al1] -
(1 + 1/beta_H) * (n * al1] + phi_H * al11) +
phi_H * al2]

# dynamic equation 5.2.5L




dadL <-
(1 + 1/beta_L) * (1-theta) * delta * al2]
(1 + 1/beta_L) * theta * r * al2] -
(1/beta_L) * rho_L * al21 -

(1 + alpha/beta_L) * (1-theta) * al2] * A * (1-theta)~(alpha-1) * al[2]1~(alpha-1)

+

(1 + 1/beta_L) * (n * al21 + phi_L * al21) +

phi_L * al11]
# return time derivative as vector
List(c(dadH, dadL))
})

# create grid of initial condition

# Set multiple points around the equilibrium point

2)
2)

10, by =
10, by =

a_grid_H <- seq(0.1,
a_grid_L <-
# time points setting

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

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

seq(0.1,

# Run a simulation for each combination of
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 <-
solution_df$a_H_init <- a_H_init
solution_df$a_L_init <- a_L_init
results_df <-

as.data.frame(solution)

# Drawing a topological space diagram

ggplot(results_df, aes(x = a_H, y = a_L, group
geom_path(alpha = 0.7, color = "dodgerblue")
geom_point(data = results_dflresults_df$time

initial values

rbind(results_df, solution_df)

= dinteraction(a_H_init, a_L_init))) +
+
== max(results_df$time), 1,

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

theme_minimal ()




