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摘摘摘要要要

对于宏观季节序列而言，季节性波动是其中所蕴含的最显著的特征，因此

在宏观经济分析中，首先需要应对的便是如何处理数据中所蕴含的季节性。虽

然利用季节调整软件剔除季节性波动可以使得经济分析更加简便，但传统季节

调整方法会造成序列中所包含信息的失真，并可能会导致季节调整数据信息的

扭曲；此外，就我国本土而言，国外的季节调整软件可能无法完全剔除我国春

节等传统中式节假日所带来的异常波动。

为避免基于季节调整数据建模所带来的影响，提高数据信息的利用率，本

文考虑在结构时间序列模型的框架下直接利用宏观季节序列来进行建模。本文

重点构建了针对季节增长率数据的单变量季节增长率模型、非线性马尔科夫区

制转移季节增长率模型、多变量的季节动态因子模型、以及针对季节水平数据

的含有季节成分的牵拉模型，并对这些模型在拟合和预测、环比数据提取、宏

观经济景气一致指数构建以及经济周期测度方面的应用作出了探讨。

首先，本文提出了一种直接拟合原始数据增长率的季节增长率 (SGR) 模

型，该模型不仅可以直接提取环比增长率，还可以对原始数据的增长率进行预

测。蒙特卡洛模拟结果表明，本文给出的针对 SGR模型的 MLE估计方法和初

值设定方法有着良好的大样本表现。通过对中国 GDP和 CPI数据进行实证，我

们发现利用 SGR模型直接提取环比增长率的稳定性要高于其他季节调整软件。

不仅如此，SGR模型拟合和预测的表现相比 BSM模型和 SARIMA模型均有显

著提高。此外，SGR模型还具有容易拓展为非线性、多元情形的优势。最后，

利用非线性的马尔科夫区制转移季节增长率 (MS-SGR)模型进行实证发现，相

比传统区制转移模型，基于MS-SGR模型能够更准确测度我国经济周期的阶段

性变化。

其次，本文给出了能够直接利用原始数据增长率来提取一致指数的季节动

态因子 (SDF)模型，该模型的优势在于能够充分利用原始数据中的有效信息，

并且避免了季节频率上信息的重复误删。文中给出了该模型设定的一般形式及

其估计方法，并基于该模型利用中国宏观经济变量来提取我国的景气一致指

数。实证表明，与传统动态因子模型相比，利用季节动态因子模型提取出的一

致指数可以更好地识别我国经济的转折点。此外，基于该模型我们进一步证实

了传统季节调整方法所得出的环比增长率数据存在较多的异常值，从而给景气

一致指数的提取带来负面影响。
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最后，本文提出了一种可以直接利用季节水平数据的经济周期计量模型，

即含有季节成分的牵拉 (Plucking)模型。通过对我国官方公布未经季节调整季

度 GDP数据进行实证，我们不仅刻画了我国 1978-2015年间的经济周期形态，

还正确识别了 1992年以后我国经济周期的阶段性变化特征，这是利用季节调整

后的 GDP数据无法识别的，表明运用未经季节调整数据能更充分地利用数据信

息。此外，我们还将含有季节成分的牵拉模型与MS-SGR模型进行比较分析表

明，二者在经济周期衰退区间的判定上均能够给出较为一致的结论。

关键词：结构时间序列模型；宏观季节时间序列；季节性波动；
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Abstract

Seasonal fluctuations are the most significant features of the seasonal time series.
Therefore, in the macroeconomic analysis, first need to deal with is the seasonal fluc-
tuations in the data. Although the use of seasonal adjustment software to eliminate
seasonal fluctuations can make economic analysis more convenient, but the traditional
seasonal adjustment method will cause distortions in information contained in the data.
In addition, in terms of China, foreign seasonal adjustment softwares may not be able to
completely eliminate the abnormal fluctuations caused by traditional Chinese holidays
such as the Spring Festival.

In order to avoid the influence of seasonal adjustment and make full use of the
information contained in the data, this paper considers directly modeling the season-
al time series under the framework of the structure time series models. For season-
al growth rate data, we proposed univariate seasonal growth rate (SGR) model, the
Markov-switching seasonal growth rate (MS-SGR) model, and the multivariate sea-
sonal dynamic factor (SDF) model. For seasonal level data, we proposed a Plucking
model with seasonal component. In addition, the application of these models in fitting
and forecasting, the extraction of chain-based data, the construction of macroeconomic
coincident index and the dating of business cycle are discussed.

First, this paper presents a seasonal growth rate (SGR) model that can not only fit
and forecast the original seasonal growth rate, but also extract the seasonally adjusted
growth rate series from the unadjusted growth rate data directly. Monte Carlo simula-
tion results show that the proposed MLE estimation method for SGR model have good
large sample performance. Through the empirical applications to China’s real GDP and
CPI data, we find that the seasonally adjusted growth rate extracted by the SGR mod-
el is smoother than by the other seasonally adjustment methods. Moreover, the fitting
and forecasting performance of the SGR model is significantly improved compared to
that of the BSM model and the SARIMA model. In addition, the SGR model also has
the advantage of being easily extended to the nonlinear or multivariate cases. Finally,
based on the MS-SGR model, we can more accurately dating the business cycle phases
compared to that of the traditional Markow-switching model.

Secondly, this paper presents a seasonal dynamic factor (SDF) model which can
directly use the seasonal growth rate data to extract the coincident index. The advantage
of this model is that it can make full use of the information in the original data and
avoid the repeatedly deleting of the information at the seasonal frequency. The general
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form of the model and its estimation method are given. The empirical results show
that, compared with the traditional dynamic factor model, the seasonal dynamic factor
model can better identify the turning point of China’s economy. In addition, based on
this model, we further confirmed that traditional seasonal adjustment will cause outliers
in the chain-based data, which have a negative impact on the coincident index.

Finally, this paper developed a Plucking model with seasonal component, which
can capture all the information contained in the data. By using the original seasonal
unadjusted real GDP data, we can not only depict the dynamics of the business cy-
cle during 1978-2015, but also correctly identify the business cycle phase from 1992,
which is unable to achieve if the seasonal adjusted GDP data was used. Moreover,
through the comparison of the Plucking model with seasonal component and MS-SGR
model, we can conclude that both of these models can give consistent conclusions on
the changes of business cycle phases.

Key Words: Structural Time Series Models; Macro Seasonal Time Series; Seasonal
Fluctuation
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