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Selection of indicators and data sources. Limited to the availability of data, this article uses relevant 
data such as China’s scientific research input, technological innovation, and economic indicators from 1996 
to 2017, and analyzes the correlation between R&D input, innovation output, and economic development. 
R&D investment indicators are expressed in terms of R&D expenditures (RD), technical innovation indicators 
are expressed in terms of patent application (PA) and technology market turnover (TMT), and economic de-
velopment indicators are expressed in GDP.

The data in this article comes from the 1997–2018 China Statistical Yearbook, China Financial Statistics 
Yearbook, China Science and Technology Statistics Yearbook, and annual statistical bulletins published by the 
National Bureau of Statistics of China.

Empirical research
Data collection. By consulting the China Statistical Yearbook, the four main indicators from 1996 to 2017 

were selected: R&D expenditures, expressed in RD; patent application authorizations, expressed in PA; tech-
nology market turnover, expressed in TMT; value in GDP.

First, draw the following charts based on the acquired data, as shown in fig. 1– 4.
As can be seen from the above figure, since 1996, four indicators representing China’s overall investment 

in scientific research, technological innovation, and economic development have shown a trend of increasing 
with time. We call these four data indicators time series.

The purpose of this article is to study the long-term stable relationship and the strength of the interac-
tion between these four sequences [9]. As can be seen from the above four figures, this sequence may be 
a non-stationary sequence. In order to prevent «regression fallacy», the unit root test should be performed 
on the 4 sequences first.

Unit root test. Because the research object is a long time series, in order to prevent the emergence of re-
gression fallacy, the data must be tested for stationarity. In order to eliminate the effects of heteroscedasticity 
and different dimensions, this paper chooses to take the natural logarithm of the data columns [10]. The four 
data columns are named lnRD, lnPA, lnTMT, and lnGDP, as shown in table 1.
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