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�e problem that the relationship between human capital and industrial development goes beyond the logarithmic production
function is solved, the needs of human capital’s understanding of the economic development process and the lack of under-
standing of the relationship between human capital and development are met, and the understanding of the relationship between
human investment and business development is improved. Based on the new characteristics of industry development and
population emergence, this paper adopts a functional model with no further elasticity of logarithmic production, resulting in an
empirical analysis of national development observations based on Chinese statistics and beyond logarithmic performance. From
2003 to 2016, 31 �nance scholars were interviewed to examine the human capital process of economic development since the new
century. �e �rst is to establish a theoretical model of industry development including human capital, operations, and capital
resources; the second is to establish human capital assessment tools including education, health, technology, and population
migration to determine the accuracy of the measurement system. �en, the main concepts of regression analysis are used to
describe the relationships or interrelationships of various factors and the development of an industry. �e results show that since
the beginning of the new century, my country’s human capital generally includes two major themes: “education and scienti�c
research human capital” re�ects the well-being of human beings, among which “public human capital” is the main one. Won
adopts a two-stage trans-logarithmic calculation and believes that South Korea’s strength and capital change one by one, and the
elasticity values are 0.78 and −1.42, respectively, when added to the performance. While the growth of the economy has not been
separated from the increase of human and capital, the best way is human capital, which means more than population growth.

1. Introduction

Human capital and material capital are the two key power
sources of economic growth. �ere is a substitution e�ect
between them to a certain extent. �ey rise alternately and
spirally, forming the main thrust of economic development.
In the long run, capital goods have played an important role
in China’s economic development, helping China achieve
long-term economic growth and become the world’s second
largest economy [1]. With the emergence of emerging
markets, China’s economic growth will slow down from the
previous double-digit growth to an average high-speed
growth of 7%. �e importance and rapid pace of economic
growth from expansion to positive change become critical.
�e reorganization of industrial models, global competition,
and technological advancements have led to faster industrial

growth, which in turn leads to greater demand for human
activities. Some studies have pointed out that since the
beginning of this century, China’s economy and population
have entered the “normal path.” A remarkable feature of the
“population new normal” is the signi�cant improvement of
population quality and the substantial growth of human
capital stock. Moreover, the population new normal is not
only one of the decisive factors for the formation of China’s
economic new normal but also the basic condition for
economic operation under the new normal. Under the new
normal, the basic conditions of China’s economic devel-
opment have undergone systematic and profound changes,
the number of labor force has decreased, the aging problem
has become increasingly serious, and the contribution rate of
traditional production factors to economic growth has de-
creased [2]. Behavioural beliefs hold that human emotions
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are caused by certain emotions, while thoughts are caused by
human needs. To meet their needs, people must determine
the goal of their behavior. People achieve certain goals. Start
with a need, take action to achieve a goal, then work to meet
that need, and create new needs based on that, making new
goals a cycle of human behavior. Need is not only the
starting point of this process but also the end point of this
process, which is the basis of human behavior. Maslow
believes that the need to dominate people’s behavior de-
velops from low level to high level. When the needs of low
level are met, there will be needs of high level. According to
Maslow, the arrangement of the high and low levels of the
five needs is shown in Figure 1.

2. Literature Review

Sachdev and others argue that many scientists often explore
these two questions by exploring changes in energy and
inertia [3]. Salimov and Stefanchuk believe that there are
three main interaction relationships between energy and
nonenergy factors: substitution, complementarity, and un-
certainty; that is, under the same level of economic devel-
opment, increasing the input of nonenergy factors has three
different effects on energy consumption, namely reduction,
increase, and uncertainty [4]. Originally, Xiong G. and
Xiong J. W. calculated the elastic variation of advantages and
disadvantages using a logarithmic numerical system based
on the period data of the US industrial economy from 1947
to 1971 [5]. (e research results of Al Salmi unanimously
show that energy and capital complement each other [6]. At
the same time, Oe, based on the cross-sectional data of four
types of manufacturing industries in the United States, used
two functions beyond logarithmic production and cost to
draw the opposite conclusion [7]. Suarez considered that
capital, labor, and natural resources replace each other, and
the substitution of capital is greater than that of labor [8].
(ere are several different explanations for the difference:
Wood, A. believes that it is due to the different types of data
used. Based on the synthetic data of the manufacturing
industry in the United States and eight western European
countries from 1955 to 1969, using the same model as
Berndt, it concludes that energy, capital, and labor are
replaced by each other [9]. However, Panpan explained it
with the separability and aggregation of production factors
and believed that the estimated value of factor substitution
elasticity was biased due to factors, such as limited data
acquisition, missing variables, nesting, or binding of pro-
duction factors, and changes in production structure [10]. In
recent years, with the development of econometric methods
and the continuous continuation of data series, scientists in
many countries have used various forms of the econometric
industry to conduct more research on strong and weak
transitions. Choi and Ha used two force theory models to
compare and analyze elastic changes in nine Swedish econ-
omies [11]. Among them, the results of the transcendental
logarithm function show that there is a complementary re-
lationship between electricity and labor, fossil fuels, and
capital. FindingsbasedonLeontief’swork ingeneral showthat
there is no correlation between the aforementioned resources.

Ali et al. proposed the combinationof energy andcapital based
on micropanel information of the Danish industrial sector
[12].

(e International Organization for Industry and De-
velopment defines human resources in terms of the
knowledge, skills, abilities, and achievements of individuals
capable of creating their own health, well-being, and econ-
omy, showing that human capital is a clear indicator of job
quality. From this perspective, the existing research on the
selection of human capital measurement indicators is still not
comprehensive enough to comprehensively measure the
interaction of internal and external factors in the process of
human capital formation and accumulation, as well as the
new requirements of the progress of the times on the con-
stituent elements of human capital. In terms of research
methods, both C-D function and Solow model assume that
output elasticity is a fixed constant, while production factors
change dynamically in reality. Output elasticity and substi-
tution elasticity will change accordingly in different periods,
and the matching between the theoretical model and real
situation is not very good. Based on the above considerations,
first, build a human capital measurement index system from
the four dimensions of education, health, science and
technology, and population migration. Factor analysis was
used to refine and classify the indicators; then, the translog
production function is used to identify the relationship
between capital, human capital, and people and economic
growth, compare mutual benefits, and distinguish it from
business development alone or in relation to each other,
presenting the design and value of the human investment.

In the measurement of human capital, there are great
differences in index selection and calculationmethods. Some
studies divide the structure of human capital from the level
of skills or whether there are skills or not, and the level of
education. (ere are also studies that measure the stock of
human capital by summing the product of the number of the
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labor force at different educational levels and the weight
invested to obtain the education, directly summing the sum
of the years of education of the labor force, and calculating
the average years of education of the labor force. Other
studies have expanded the measurement of human capital
from a single-scale study to multiple dimensions, such as
increased health, wellness, restored appetite, and essential
functioning. In terms of research methods, the most com-
monly used are the Cobb-Douglas production function (C-
D function), Solow model or Lucas endogenous model, or
principal component model regression.

3. Method

3.1. �eoretical Model. In the analysis of the relationship
between human capital and economic growth, the existing
research mostly uses the C-D function or Solow model.
Solow model is evolved from the C-D function. Both models
assume constant coefficients and fixed output elasticity and
substitution elasticity. As the values of human capital and
economic growth change dynamically, the annual output
elasticity and substitution elasticity will change accordingly.
(erefore, whether using the C-D function or Solow model
to test the contribution of human capital to economic
growth has certain limitations [13].

Compared with the C-D function or Solow model, the
transcendental logarithmic production function can better fit
the data and has the advantages of inclusiveness and easy
estimation. It belongs to the square response surfacemodel in
structure, which can effectively explore the interaction of
various elements in the production function, the elasticity of
mutual substitution, and the differences of various input
technological progress and improve the reliability of the
model to a certain extent. Beyond logarithmic production
function not only has the advantages of variable output
elasticity and substitution elasticity but also this advantage is
more suitable for the analysis of the change of China’s
economy fromhigh-speedgrowth tomediumandhigh-speed
growth.(e transcendental logarithmic production function
has been applied in the input-output calculation in different
fields. Based on GDP, human capital, labor force, and capital
stock, the transcendental logarithmic production function
model is constructed to calculate the contribution of various
factors to economic growth and its change trend [14]. At the
same time, inorder to test the threshold effect of capital, labor,
andhumancapital on economic growth andwhether the two-
to-two effects of the three elements can also play a positive
promoting effect, the square term of their variables and the
product term of each other are also added to the model. (e
function expression is shown in the following formula:

LnYt � ε + akLnKt + alLnLt + akLnHt

+ akk LnKt( 
2

+ all LnLt( 
2

+ ahh LnHt( 
2

+ aklLnKtLnLt + akhLnKtLnHt + alhLnLtLnHt,

(1)

where Yt is China’s GDP in year t, Kt is the capital stock in
year t, Lt is the labor input in year t, HT is the human capital
stock in year t, α is the estimated coefficient, and E is the
random constant term.

(e calculation formula of output elasticity of capital
stock is shown in the following formula:

δk �
dY/Y
dK/K

. (2)

(e calculation formula of output elasticity of labor is
shown in the following formula:

δt �
dY/Y
dL/L

. (3)

(e calculation formula of output elasticity of human
capital is shown in the following formula:

δk �
dY/Y
dH/H

. (4)

In formulas (2) to (4), the annual capital stock, labor
force, and human capital change, so the output elasticity also
changes, rather than the fixed output elasticity in the C-D
function [15].

(e calculation formula of substitution elasticity of
capital stock and labor is shown in the following formula:

Ekl � 1 + −akl +
δk

δl

all  δl − δk( 
−1

 

−1

. (5)

(e calculation formula of substitution elasticity of
capital stock and human capital is shown in the following
formula:

Ekh � 1 + −akh +
δk

δh

ahh  δh − δk( 
−1

 

−1

. (6)

(e calculation formula of substitution elasticity of labor
and human capital is shown in the following formula:

Elh � 1 + −alh +
δl

δh

ahh  δh − δl( 
−1

 

−1

. (7)

(en, the contribution rate of capital investment to
economic growth is obtained, as shown in the following
formula:

Ek � δk
ΔK/K
ΔY/Y

. (8)

(e contribution rate of labor input to economic growth
is shown in the following formula:

El � δ
ΔL/L
ΔY/Y

. (9)

(e contribution rate of human capital investment to
economic growth is shown in the following formula:

Eh � δh
ΔH/H
ΔY/Y

. (10)
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At present, the method commonly used to calculate the
capital stock is the perpetual inventory method; that is, after
estimating abase year, theperpetual inventorymethod is used
to calculate the annual capital stock at constant prices. (e
mathematical expression is shown in the following formula:

Kt � kt−1 1 − δt(  + It. (11)

Human capital is composed of knowledge, technology,
ability, and good health, which condenses the economic
interests of employees and is the premise of excellent em-
ployees [16]. In the research on the relationship between
human capital and economic development, some focus on
the research of human capital, and some focus on the health
of human capital, or the integration of education and health,
including education, rehabilitation, physical and mental
health, and proper operation in the framework of human
capital analysis. In the era of knowledge economy, the speed
of technological progress and knowledge renewal is be-
coming faster and faster.(e ability of scientific research and
technological development plays a more and more impor-
tant role inmeasuring the level of human capital in a country
or region. Moreover, the investment and accumulation in
science and technology cannot be completely measured by
the level of education. It reflects the comprehensive and
sustainable investment of the government, units, and in-
dividuals in science and technology [17]. (erefore, the
indicators of the science and technology dimension are also
included in the indicator category of human capital. Human
capital is measured from the four dimensions of education,
health, science and technology, and population migration.
(en, the constituent dimensions of human capital are re-
fined and classified through factor analysis, and the change
trend of China’s human capital stock from 2003 to 2016 is
analyzed and compared to test the rationality of the selection
of measurement indicators of human capital variables. (e
demand for a high-quality labor force in the economic era
adopts the method of calculating the education years of the
labor force by stages and years, and the final results are
shown in Tables 1 and 2.

(e data of the China Statistical Yearbook from 2003 to
2016 are selected, first, the original data are standardized,
and then, Spss19.0 is used for factor analysis of human
capital index data. Based on themeasured values of the KMO
and Bartlett sphericity tests, the data model suitable for the
analysis is determined. (e human capital index KMO is
0.620, the chi-square approximation of the Bartlett sphe-
ricity test is 571.658, the degree of independence is 92, and
the critical level is 0.000, indicating that the human capital
index is suitable for analysis [18].

Statistical analysis was used to exclude points, and fea-
tures with an eigenvalue greater than 1 and a result difference
greater than 85%were selected as shown in Table 3.(ere are
two cases where the eigenvalue is greater than 1, and the
cumulative contribution rate is as high as 92.545%. Both can
be extracted, and the matrix components can be obtained by
orthogonal rotation as shown in Table 4.

According to formulae (2)–(10), calculate the average
annual growth rate, output elasticity, annual benefit, average

annual percentage of the industry driven by the industry,
and change elasticity from 2003 to 2016 industry as shown in
Tables 5, 6 and Figure 2.

Based on the transcendental logarithm production
function, considering that it is easy to obtain a stationary
series by logarithmically processing the time series data, and
does not change the characteristics of the time series data,
the logarithm of each variable is used in the actual analysis.
(e VEC model requires that all variables have a long-term
cointegration relationship, and the premise of the cointe-
gration relationship is that the time series of all analyzed
variables has the same stationary order [19]. (erefore, first,
the augmented Dickey fuller method is used to test the
stationarity of each variable. (e results show that at the
significance level of 5%, the four time series of real GDP,
total energy consumption, capital stock, and labor force are
first-order single integer series. Second, the Johansen
method is used to carry out a cointegration test for the above
four variables. (e results show that at the significance level
of 5%, there are three cointegration equations between the
four variables, and there is a long-term cointegration rela-
tionship between the variables. (e prerequisites for VEC

Table 1: Human capital measurement indicators.

Primary index Secondary index

Science and
technology

Full-time equivalent of scientific researchers
(10000 persons)

Number of authorized patent applications
(10000 pieces)

Population
migration

Population dependency ratio (%)
Proportion of urban population (%)

Table 2: KMO and Bartlett test.

KMO measure 0.620

Bartlett sphericity test
Approx chi-square 571.658

df 92
Sig 0.000

Table 3: Interpretation of total variance.

Common
factor

Extract sum of squares load

Characteristic
value

Variance
contribution
rate (%)

Cumulative
variance

contribution rate
(%)

Y1 11.459 81.847 81.847
Y2 1.498 10.698 93.545

Table 4: Factor composition matrix.

Factor
1 2

Full-time equivalent of scientific researchers 0.985 0.049
Number of patent applications authorized 0.974 0.212
Population dependency ratio −0.711 0.652
Proportion of urban population 0.911 −0.034
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model design are met. Meanwhile, according to SiC and SC
standards, the recommended market resolution is 2 [20].
(e results are shown in Table 7.

As can be seen from Table 7, at the critical level of 5%,
our economic growth, energy consumption, and capital
investment equations, namely real GDP, electricity con-
sumption, and investment, have significant error correction
coefficients. Stocks will dynamically affect variance through
early secular variance. (erefore, in the long run, there is a
long-term two-way causal relationship between energy
consumption and real GDP and capital stock. At the 5%
significance level, energy consumption, capital stock, and
labor force are the reasons for real GDP, and in the energy
consumption equation, real GDP, capital stock, and labor
force show strong significance [21]. (erefore, in the short
term, there are also two interrelationships between eco-
nomic growth and electricity consumption, and the ex-
change of capital and labor, which will have a certain impact
on electricity consumption.

3.2. Transcendental Logarithmic Production Function.
Since electricity consumption is closely related to industrial
development, investment and employment serve as the main
factors supporting industrial growth. Changes in elasticity
are studied by using electrical equipment production [22].
Additionally, to explore the benefits of tech jobs for industry
development, operations beyond logarithms including
capital, energy, labor, and technological progress are
established, and its function form is shown in the following
formula:

InG DPt � Ina0 + 
i

aiInXi+0.5
i


j

βijInXiInXj. (12)

It can be seen from Table 8 that the coefficient of each
difference becomes larger with the actual operation through
the significant regression points, eliminating the collinearity
problem of the difference. First, from the regression coef-
ficients of capital, labor, energy, and neutral technology, the
coefficients of each input factor are positive and decrease in
turn [23].(is is consistent with China’s extensive economic
growth mode relying on the increase of factor input. At the
same time, it shows that since the reform and opening up,
the contribution share of each input factor in China’s rapid
economic growth is capital, labor, energy, and neutral
technology from large to small. Second, the sum of the direct
elasticity coefficients of each input factor to economic
growth is shown in formula (13). (e sum of the elastic
coefficients of the cross action of each input factor is shown
in formula (14), which shows that the technological progress
in the process of China’s economic growth is not Hicks
neutral. (is is because the scarcity of each input factor and
the difference in supply price have different guiding effects
on technological progress. Under the action of technological
progress, the improvement of production efficiency of each
input factor shows the phenomenon of nonequalization as
shown in Table 8.

 ai≠ 1, (13)

2βii +  βij ≠ 0. (14)

4. Results and Analysis

Ferguson believes that the change rate of marginal substi-
tution rate between the two input factors over time can be
used to measure the technological progress difference

Table 5: Contribution of various factors to economic growth.

Average annual growth rate (%) Output elasticity Contribution rate (%) Driving economy (%)
Capital stock 13.78 0.348 36.21 4.514
Labor force 0.478 0.556 1.819 0.218
Human capital 16.103 0.315 27.366 4.912

Table 6: Substitution elasticity of various elements.

Substitution elasticity
K/H K/L L/H

Mean value 1.025 1.002 1.004
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Figure 2: Contribution rate of various factors to economic growth.
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between the two input factors [24]. It is equivalent to the
difference in the interaction between factors and time in the
output elasticity of each factor. (erefore, the difference in
technological progress between the two input factors i and j
is shown in formula (15) and Figure 3.

Biasij �
βit

St

−
βjt

Sj

. (15)

It can be seen from Figure 3 that during the sample period,
Biasek>Biasel> 0, and the two decrease year by year. In terms
of decreasing speed, Biasek is greater than Biasel [25]. (is
conclusion shows that since the reform and opening up,
China’s technological progress is energy intensive. Compared
to capital and labor, state-of-the-art technology increases
power generation capacity, slowing the demand for energy.
However, with the modernization of business models, the
shortage of capital and high performance, and the shift from
capital technology to weak resources, the technological output
of inertial products accelerates, and finally technological im-
provement. (is is in line with the reality of China’s economic
development. First, a minimum energy consumption is im-
portant before retrofitting and opening. On the one hand, in
the strategic stage of prioritizing the development of heavy
industry, the state invested a lot of money and resources to
improve the economy, reducing the shortage of some weak
materials. On the other hand, due to historical reasons, China’s
energy production foundation is weak, and the production
facilities, equipment, and scientific and technological level are
low, resulting in extremely poor energy exploration, produc-
tion, processing, and supply capacity [27]. According to sta-
tistics, in 1949, China’s largest energy producer only had 237
million tons of coal, and more than 90% of the world’s oil
resources were imported. Second, after the maintenance and
opening, the shortage of electrical equipment has been reduced.
In order to meet the demand for electricity from the rapid
development ofmy country’s economy and improve the supply
capacity of power generation, the state has increased capital and
scientific and technological investment, built energy produc-
tion bases, and improved the level of energy production

technology. At the same time, reform the management system
and management mode of the energy industry, improve the
investment environment, relax price control, and gradually
carry out energy market-oriented reform, so as to funda-
mentally change the situation of energy supply and demand
[28]. Since the 1990s, the energy “bottleneck” of my country’s
economic and social development has basically been elimi-
nated. Since then, with the advent of the information economy
era, the optimization and upgrading of the industrial structure
has put forward higher requirements for the production ca-
pacity of various input factors. On the one hand, the rapid
development of high-tech industries with computers, bio-
technology, and newmaterials as themain contents has led to a
huge demand for “high, precision and advanced” equipment
and knowledge-based talents. (e investment in science and
technology has begun to turn to the field of science and ed-
ucation characterized by new technology research and devel-
opment and new knowledge learning. On the other hand, with
the deterioration of environmental quality and the shortage of
primary energy, it is urgent to improve energy efficiency and
develop renewable new energy. Finally, the difference in
technological progress among various factors is gradually re-
duced, and the technological progress of factors shows an
equalization trend.

An empirical analysis of economic growth in a province
is conducted using a transcendental log production function
[29]. (e results show that the industrial output value,
capital stock, labor force, and construction land in a
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Figure 3: Differences in the technological progress of input factors.

Table 7: Causal test results based on vector error correction model.

Dependent variable
Short-term single independent variable Long-term t-test

∆LnGDP ∆LnE ∆LnK ∆LnL ECT
∆LnGDP — 18.17′ 27.65∗ 8.73∗ −5.00
∆LnE 8.429 — 24.10∗ 9.48∗ −4.779
∆LnK 6.84∗ 11.21∗ — 2.63 −3.679
∆LnL 10.17∗ 2.82 13.33∗ — −0.37

Table 8: Parameter estimates of transcendental logarithm pro-
duction function based on principal component regression.

Variable Parameter estimate
Ai 0.00798
Ak 0.11987
aL 0.10478
Ak 0.51475
akl 0.00748
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province are typical time series, with significant trend and
nonstationary characteristics. Nonstationary pseudo-re-
gression of time series has always been a major challenge for
traditional econometrics. In order to eliminate the inter-
ference of the two, the differential data are implemented as
follows: first, in order to avoid the interference of different
data, the natural logarithm of all original files is taken, which
are recorded as LnY, InK, LnL. (e following is the cor-
relation coefficient matrix between variables made with the
help of Spss19.0, as shown in Table 9.

From the coefficient matrix, all keypoints can be rep-
resented as a combination of several different factors, the job
score. All variables are standardized and replaced by the
factor score function. (rough Eviews analysis, lnY series
and D series are tested for ADF stationarity and cointe-
gration as shown in Table 10.

It can be seen from Table 10 that through the key re-
gression points, the coefficient of each variance is consistent
with the actual situation of the industry, eliminating the
problem of collinearity of the equation. First, from the re-
gression coefficients of capital, labor, land, and neutral
technology, the input factor coefficients are positive and
decrease in turn. (is is consistent with the extensive eco-
nomic growth mode of a province relying on the increase of
factor input. At the same time, it shows that since the reform
and opening up, the contribution share of each input factor
in the rapid economic growth of a province is capital, labor,
land, and neutral technology from large to small. Second, the
sum of the direct elasticity coefficient of each input factor to
economic growth and the sum of the elasticity coefficient of
the cross actionof each input factor are shown in formula (16).
It shows that in the process of economic growth in a province,
technological progress is not Hicks neutral, which is due to
the scarcity of various input factors and the difference in
supply price, which have different guiding effects on tech-
nological progress.Under the effect of technological progress,
the improvement of production efficiency of various input
factors shows the phenomenon of nonequalization.

2βii +  βij ≠ 0. (16)

5. Conclusion

According to the theory of industry development, the
growth of the industry is often driven and influenced by
various factors, such as natural resources, capital resources,
human resources, human resources, product development,
and transformation volume. Among them, capital and
human capital are the two most important factors that affect
the growth of enterprises. Capital information refers to the
long-term sources of equipment, such as machinery, plant,
equipment, housing, land, and transportation. Schultz be-
lieves that human capital is the physical, intellectual, and
intellectual power embodied in people by investing in their
capital layer. (is is another form of investment that is
combined with capital investment to make the country fi-
nancially viable. From the 1940s to the 1960s, more attention
was paid to the role of capital goods and the role of capital in
economic development, which led to capital decision-
making, arguing that the measurement and balance of
capital were the determinants of economic development
growth of an industry. Material capital is regarded as the
only driving force of modern economic growth. It is believed
that economic growth depends entirely on the accumulation
of material capital. Some phenomena in the economic
growth of industrialized countries after World War II have
attracted the attention of economic circles. American
economists Schultz and Becker found that human capital
played a greater role in economic growth than material
capital. (e results of these studies have led to an increased
awareness of human capital. Human capital policymakers
believe that improving skills combined with human capital is
the growth of today’s economy. With the rapid development
of developed countries, human capital plays an increasingly
important role in economic development, and the decision
of capital goods gradually turns to the ordering of human
capital.

It is proved that the empirical analysis of economic
growth in a province based on China’s statistical data from
2003 to 2016 and beyond logarithmic production function
can find the relationship between human capital beyond
logarithmic production function and economic growth
which is useful. It effectively solves the identification
problem of human capital in the process of industrial de-
velopment and meets the needs of human capital to un-
derstand the operation of the industry. A general description
of a human capital measurement system is considered. Using
the data from 2003 to 2016, the analysis method was used to
analyze and classify the indicators, the weight scale was used
to calculate the human capital, and the human capital
growth graph was drawn and compared with other clinical
studies. (e results show that all secondary measures per-
meate the segregated product, and two main points can be
ruled out, one is that “education and human research
capital” affects the functioning of human capital, and the
other is that “public human capital” acts as a scope. How-
ever, in the formation of human resources, there is a

Table 9: Component score coefficient matrix.

Variable Factor
Lnk 0.108
Lnl 0.119
Lng 0.119
Lnk2 0.119
Lnl2 0.118
Lng2 0.118
Lnkl 0.118
Lnkg 0.118
Lnlg 0.118

Table 10: Parameter estimates of transcendental logarithm pro-
duction function based on principal component regression.

Variable Parameter estimate
C −2.781
Ak 0.07
Al 0.287
Ag 0.608
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significant difference in the proportion of the two main
factors, and the proportion of the former is greater than that
of the latter. From the perspective of human capital ap-
preciation, after entering the new century, the total stock of
human capital in my country is still increasing year by year,
which is consistent with the conclusions of existing research.
However, the growth of China’s human capital stock after
the new century shows obvious structural characteristics:
before 2012, the growth was above double digits. After 2013,
the growth rate fluctuated between double digits and single
digits and was less than 10% most of the time. (is is
consistent with the characteristics of the “new population
normal” after China enters the new economic normal, which
shows that the constructed human capital measurement
index system has good theoretical and practical rationality.
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