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Abstract

The economy directly affects people’s livelihoods and represents a country’s level of productivity.
Macroeconomics reflects the overall performance and guides principles of a nation’s economy, di-
rectly impacting its development and stability. Analyzing macroeconomic data is a crucial tool for
understanding economic mechanisms, guiding policy formulation and implementation, support-
ing strategic planning for businesses, and managing risks. It is vital for achieving both stable and
sustainable economic growth. In this study, a high-dimensional time series factor model is em-
ployed to conduct dimensionality reduction analysis on macroeconomic data from the United
States. Using four ratio estimators, ER, CR, TCR, and GR, the number of common factors is esti-
mated. The results indicate that the ER and GR estimators identify two common factors, while the
CR and TCR estimators identify three. Evaluation based on AIC and BIC criteria suggests that the
CR and TCR estimators provide more accurate results in identifying the number of factors. These
three common factors are interpreted as GDP, employment and unemployment, and consumer
price and confidence indices, offering better insights into macroeconomic data and understanding
the country’s economic conditions.
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Figure 2. Estimation of the number of factors under ER, CR, TCR, GR estimators
B 2. ER. CR. TCR. GR it Tt EF M HAE T
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Table 2. The AIC values and BIC values of ER, CR, TCR, GR estimators
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AIC1 BIC1 AIC2 BIC2 AIC3 BIC3
ER 0.00038 0.00039 0.00038 0.00038 0.00038 0.00039
CR 0.00013 0.00013 0.00013 0.00013 0.00013 0.00014
TCR 0.00013 0.00013 0.00013 0.00013 0.00013 0.00014
GR 0.00038 0.00039 0.00038 0.00038 0.00038 0.00039
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