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Abstract
Based on the statistical data of the human resource supply and demand index of the national 
construction industry in January 2010 to May 2014, we determine its long-term trends, calculate 
the value of long-term trends and decompose the long-term trends from the raw data. The economic 
phenomenon hidden in the change of the human resource supply and demand index is discussed by 
using the average method in the month (season) to analyze the related data, calculate the seasonal 
index and draw the seasonal variation diagram.
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1. Introduction
Based on the time series data of human resource 

statistics in the month, quarter as the unit, seasonal 
variation analyzes the human resource phenomenon 
has periodic variation law that takes the year as a cy-
cle and happens with the seasons change in statistical 
analysis of human resource.

Human resource demand forecasting methods of 
research started in the West. Brown Box and Jen-
kins, respectively discusses the autoregressive mod-
el prediction method and Bartholomew and Forties, 
they went a step further to discuss the autoregressive 
model prediction method in the application of the 
human resource demand forecasting [1]. Van Winkel 

proposed that human demand forecasting model can 
be divided into two categories, one is based on the 
human trend extrapolation model; another one is re-
lated to the agency and the human demand model and 
the situation of the environment [2].Wen-fu wang’s 
study of Enterprise Human Resource Forecasting and 
Planning, according to the real situation of China's 
enterprises, illustrates the enterprise human resources 
comprehensive control balance [3]. Zhang Li in the 
Human Resource Demand Forecasting Model Based 
on Grey Prediction GM Research, forecasts a specific 
enterprise personnel quantity that the enterprise hu-
man resources demand forecast model is set up, the 
prediction results and the accuracy of the test show-
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ing that model conforms to the secondary accuracy, 
which can be long-term forecasts [4]. To conclude, 
research on manpower supply and demand forecast-
ing method is still in developing , the research con-
tent is rich and varied, but for the talent supply and 
demand cycle issues, especially on seasonal, is not 
comprehensive yet. 

The purpose of the analysis of the seasonal var-
iation is to ensure the work of human resource and 
human resource to meet the needs of economic and 
social development preferably. For this purpose, we 
study the regularity of the human resource phenom-
enon in the past to make the forecast and decision. 
In the dynamic time series data of human resource 
statistics, besides the existence of long-term trends, 

there is still a seasonal variation, such as the change 
of the supply and demand index of the human re-
source market [5]. We should decompose long-term 
trends firstly.

2. Basic concepts and Methods
2.1. Human resource supply and demand index
Human resource supply and demand index, also 

known as human resource supply and requirement 
index, referred SDI, is a relative number in dynam-
ic that reflects the changes and developments in the 
supply and demand of human resource [6-7]. With 
the human resource supply and demand rate during 
the reporting period and that during the base period 
compared to the SDI, that is, 

                           

Talent supply and demand rate during the reporting periodSDI= 100%
Talent supply and demand rate during the base period

×                                     (1) 

where

                                           
Supply of talentTalent supply and demand rate= 100%

Demand of talent
×                                          (2) 

The human resource supply and demand rate re-
flects the dynamic changes in human resource supply 
and demand conditions [8].

Studying the human resource supply and demand 
index can help countries, regions, organizations and 
individuals to understand the development trend of 
human resource supply and demand. It not only pro-
vides the basis for the regulation of the job market, 
but also provides authoritative reference in imple-
mentation and adjustment of organizational human 
resource strategy and searching personal job. To com-
pile this index, we need to get the supply of human 
resource and the demand of human resource in the 
report period and the base period. In view of it has 
not been readily available information in this regard 
at the present stage in our country, these data can be 
acquired through certain market survey and estimates 
at present.

2.2. Long-term trends decomposition
Long-term trends decomposition eliminates the 

impact of long-term trends firstly to calculate season-
al variation. The calculation is as follows:

Determination of the model of the long-term 
trends;

By the model, calculate T , which is the value of 
long-term trends. That is:

   ˆ=T Y ;
Decompose long-term trends from the raw data. 

Decompose by division for multiplicative models. If 
the results were without cycle variations, the decom-
posed data should be 

/ =Y T SI ;
(4) Apply the Monthly average method to /Y T , 

calculate the seasonal index and draw the            sea-
sonal variation diagram.

3. Application and Analysis
800HR China Human resource Supply And De-

mand Index(referred SDI), is a human resource 
supply and demand index compiled by 800hr.com 
company (http://www.800hr.com) which compre-
hensively and real-timely observes the condition of 
job posting of various industries and individual job 
searching through china’s network recruitment data. 
In the dimension of the major areas, major cities, hot 
post, etc. SDI provides four industries’ supply and de-
mand index, including construction, pharmaceuticals, 
chemicals, machinery, to comprehensively reflect the 
status and trends of the ratio of human resource supply 
and recruitment needs [7-8].800hr.com company has 
published SDI for the community monthly since Jan-
uary 2010.If SDI were greater than 100, it could mean 
that human resource supply and demand rate(the ratio 
of supply and demand is the ratio of the number of 
people apply for a job through the online recruitment 
platform and the number of  posts published by enter-
prises)is greater than the reference level(the level in 
the reference period is the ratio of supply and demand 
in May 2009). The greater SDI is, the more the supply 
of human resource becomes, or the demand of posts 
is relatively small, or both change simultaneously. If 
SDI were smaller than 100, it could mean that hu-
man resource supply and demand rate is smaller than 
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the reference level. The smaller SDI is, the less the 
supply of human resource becomes, or the demand of 
posts is relatively numerous, or both change simulta-
neously.

Table 1 shows that the statistics about national 
Building Supply And Demand Index (referred B-SDI) 
in January 2010 to May 2014.

Time Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec
2010 58.92 83.27 126.95 91.98 79.9 79.16 96 97 70 78 89 83
2011 65 146 143 93 88 93 127 109 101 117 129 111
2012 109 422 364 259 250 274 372 281 224 249 242 190
2013 109 204 328 159 166 181 222 199 180 196 178 133
2014 185 523 474 278 231 — — — — — — —

Table 1.  National Building Supply and Demand Index

It shows that there is an obvious seasonal varia-
tion on the national B-SDI from January to May 2014 
from this time series data. The busy season of hu-
man resource supply is in February and March, the 
off-season of human resource supply is in September 

and October.
If we don’t consider the long-term trend of the 

time series, the actual monthly index is calculated in 
the following table.

Time 2010 2011 2012 2013 2014 Monthly Monthly

Jan 58.92 65 109 109 185 105.384 59.30%

Feb 83.27 146 422 204 523 275.654 155.12%

Mar 126.95 143 364 328 474 287.19 161.61%

Apr 91.98 93 259 159 278 176.196 99.15%

May 79.9 88 250 166 231 162.98 91.71%

Jun 79.16 93 274 181 — 156.79 88.23%

Jul 96 127 372 222 — 204.25 114.94%

Aug 97 109 281 199 — 171.5 96.51%

Sep 70 101 224 180 — 143.75 80.89%

Oct 78 117 249 196 — 160 90.04%

Nov 89 129 242 178 — 159.5 89.76%

Dec 83 111 190 133 — 129.25 72.73%

Table 2.  The Monthly Index of National Building Supply And 
Demand

From the data of table 2, it shows that data in the 
same month of different years have growth trend year 
by year. So it doesn’t inappropriate to directly calcu-
late the human resource supply and demand monthly 
index ignoring the long-term trend of the time series. 
I draw the national B-SDI folding time series diagram 
(as shown in picture 1) to determine whether the in-
dex above have the long-term trend. I conclude that 
SDI has the growth trend year by year from 2010 to 
2014(only a slight decrease in 2013) seen from the 
picture. And the index has no significant cross among 
different years. It can be considered that the national 
B-SDI is a time series which both has two character-
istics of long-term trend and seasonal variation.

Figure 1.  Folded Annual Time Series Plot

We construct the correlation coefficient table to de-
termine the linear trend equation of time series. With 
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the correlation coefficients, 4.30=b ， 4.30=b .
Therefore the linear trend equation is as follows: 

 ˆ 63.85 4.30= +tY t
According to the linear trend equation, we can get 

the estimation of the long-term trend, that is ˆ=T Y . We 
exclude long-term trend T to get the new series Y/T, as 
shown in Table 3. The calculation of the monthly index 
as shown in Table 4:

Time ID t Y T /Y T Time ID t T /Y T
1 58.92 68.15 0.86 28 259 184.25 1.41
2 83.27 72.45 1.15 29 250 188.55 1.33
3 126.95 76.75 1.65 30 274 192.85 1.42
4 91.98 81.05 1.13 31 372 197.15 1.89
5 79.9 85.35 0.94 32 281 201.45 1.39
6 79.16 89.65 0.88 33 224 205.75 1.09
7 96 93.95 1.02 34 249 210.05 1.19
8 97 98.25 0.99 35 242 214.35 1.13
9 70 102.55 0.68 36 190 218.65 0.87
10 78 106.85 0.73 37 109 222.95 0.49
11 89 111.15 0.80 38 204 227.25 0.90
12 83 115.45 0.72 39 328 231.55 1.42
13 65 119.75 0.54 40 159 235.85 0.67
14 146 124.05 1.18 41 166 240.15 0.69
15 143 128.35 1.11 42 181 244.45 0.74
16 93 132.65 0.70 43 222 248.75 0.89
17 88 136.95 0.64 44 199 253.05 0.79
18 93 141.25 0.66 45 180 257.35 0.70
19 127 145.55 0.87 46 196 261.65 0.75
20 109 149.85 0.73 47 178 265.95 0.67
21 101 154.15 0.66 48 133 270.25 0.49
22 117 158.45 0.74 49 185 274.55 0.67
23 129 162.75 0.79 50 523 278.85 1.88
24 111 167.05 0.66 51 474 283.15 1.67
25 109 171.35 0.64 52 278 287.45 0.97
26 422 175.65 2.40 53 231 291.75 0.79
27 364 179.95 2.02 — — — —

Table 3.  Decomposition of Long-term Trend    

Time Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2010 0.86 1.15 1.65 1.13 0.94 0.88 1.02 0.99 0.68 0.73 0.80 0.72
2011 0.54 1.18 1.11 0.70 0.64 0.66 0.87 0.73 0.66 0.74 0.79 0.66
2012 0.64 2.40 2.02 1.41 1.33 1.42 1.89 1.39 1.09 1.19 1.13 0.87
2013 0.49 0.90 1.42 0.67 0.69 0.74 0.89 0.79 0.70 0.75 0.67 0.49
2014 0.67 1.88 1.67 0.97 0.79 — — — — — — —

Monthly 
Average

0.64 1.50 1.58 0.98 0.88 0.93 1.17 0.97 0.78 0.85 0.85 0.69

Monthly 
Index(%) 

65.2 152.5 160.2 99.26 89.19 94.08 118.8 99.00 79.43 86.47 86.18 69.74

Table 4.  Calculation of the monthly index

We can get seasonal variation diagram of B-SDI 
through the way converting the data in table 4 and in 
Figure 2.

4. Discussion and Conclusion
From the calculation results shown in table 4 and 

picture 2, it can be seen the busy season of human 

resource supply is in February and March. The rea-
son is that the end of Spring Festival is usually in 
February and construction workers need to get back 
to work. So the human resource supply and demand 
index reached its peak throughout the year and the 
monthly index reached up to 160.22%. At this time 
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the supply of human resource reached to the highest 
level throughout the year and it was also the first an-
nual recruitment peak. After the recruitment peak in 
the spring, human resource supply and demand index 
continued to decline in April to May and reached a 
low level in May. The reason is that the needs of en-
terprise recruitment continue to rise, however, at this 
time the supply of other types of human resource re-
duces in addition to the supply of graduates in part. 
Because of a large number of graduates entering so-
ciety in June to July, the supply of human resource 
continued growth. So the human resource supply and 
demand in July reached the second peak throughout 
the year and monthly index reached to 118.76%.An-
other recruitment peak is in autumn. The monthly in-
dex reached to 86.47% in October. The reason is that 
graduates next year hunting job starts and it leads to 
a significant growth in the number of human resource 
supply and a slow growth in the demand of enterprise 
recruitment. The number of human resource supply 
and demand decreased significantly in December 
to next January. The reason is that job seekers’ iob 
wishes declined in the meantime. Due to closing to 
examination and winter vacation, graduates’ job will-
ing decline and the supply of human resource decline 
significantly.

It should be noted that we need to have more than 
three years of historical data to eliminate the influ-
ence of contingency factors when we apply to the 
long-term trend decomposition to analyze the sea-
sonal variation of the human resource supply and de-
mand. The more years of data, the more completely 
contingencies eliminate. When we analyze the data, 
the time series should be drawn into history graph and 
we should observe whether the seasonal variations in 
the same month (season) of different years at first. 
Secondly, we should exclude the impact of changes in 
the rest of the factors to determine the regular season 
change after determining seasonal variation.
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