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Real GDP Growth Rate Calculation Based on Path
Integral Theory
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Abstract: The conventional method of calculating economic growth rates in continuous time has intrinsic limitations
when facing the invariance of price calculation and the stochastic characteristics of economic system. This study breaks
through the existing framework and deeply introduces the path integral theory into the system of calculating economic
growth rates. By rigorously constructing a path integral model for the of price calculation in a continuous time context,
and relying on Ito’s lemma, the stochastic differential form of the actual economic growth rate is accurately derived,
achieving a clear of the deterministic trend and stochastic fluctuation components of the growth rate. Further, using the
martingale convergence theorem and the theory of probability limits, it is strictly proved that the different base selections
are asymptotically equivalent within this model framework, eliminating the long-term interference of the base period
selection on the calculation results from the theoretical root, and solidifying the theoretical robustness of calculation
method. With the help of Python programming, numerical simulations are carried out to verify the effectiveness of the
theoretical model in all aspects, and the empirical mechanism of the dominant role stochastic fluctuations in the price level
on the fluctuation of the growth rate is revealed. The research results enrich the system of economic growth calculation
from the methodological level, lay a more precise tool foundation for macroeconomic analysis and policy formulation,
and have important theoretical innovation and practical application value.
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def euler_maruyama():
YN_paths = np.zeros((N_sim, n + 1))
P_paths = np.zeros((N_sim, n + 1))
YN_paths[:, @] = Y@_N
P_paths[:, 8] = PO

for 1 in range(n):
epsilon_YN = np.random.normal(size=N_sim)
epsilon_P = np.randem.normal(size=N_sim)
YN_paths[:, i + 1] = YN_paths[:, 1] + mu_¥YN * YN_paths[:, 1] * dt + \
sigma YN * YN _paths[:, i] * np.sqrt(dt)
= P_paths[:, i] + mu_P * P_paths[:, i] * dt + \
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return YN_paths, P_paths
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