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Abstract. Photovoltaic building integration plate as one of the eye-catching emerging plate in the
capital market this year, so the stock of related products has become the focus of current
practitioners.In this paper, a moving average model of photovoltaic building integration plate index
was established with N days as the calculation cycle, and the optimized model was used to draw the
daily moving average, weekly moving average and monthly moving average of the next 20 days, 3
weeks and 2 months respectively.In order to measure the correlation between Shanghai Composite
Index and photovoltaic building integrated plate index in recent two years, variance analysis method
and Spearman correlation coefficient method are used to analyze the correlation, and it is found that
the two have a positive correlation and strong correlation except for a few periods.
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1. Introduction

All manuscripts must be in English, also the table and figure texts, otherwise we cannot publish
your paper. Please keep a second copy of your manuscript in your office. When receiving the paper,
we assume that the corresponding authors grant us the copyright to use the paper for the book or
journal in question. Should authors use tables or figures from other Publications, they must ask the
corresponding publishers to grant them the right to publish this material in their paper. Use italic for
emphasizing a word or phrase. Do not use boldface typing or capital letters except for section
headings (cf. remarks on section headings, below).

Do not number your paper: All manuscripts must be in English, also the table and figure texts,
otherwise we cannot publish your paper. Please keep a second copy of your manuscript in your office.
When receiving the paper, we assume that the corresponding authors grant us the copyright to use the
paper for the book or journal in question.

2. Introduction

BIPV (building integrated photovoltaic) is a kind of solar (pv) products are integrated into the
construction technology, application of solar power is a kind of new concept[1], simply is to install
solar energy photovoltaic phalanx in the palisade structure of the building exterior surface to provide
power, to our country to realize "carbon peak™ and "carbon neutral” play an important role. Therefore,
photovoltaic building integration plate as one of the eye-catching emerging plate in the capital market
this year, has a quite good performance in the past few years, so the stock of related products has
become the focus of current practitioners[2].
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3. Moving average model

3.1 Model establishment

In this paper, the weight of each stock on the sector is defined by the total market value of each
stock[3]. The performance of enterprises with larger scale in the capital market has a greater impact
on the sector[4]. Therefore, the market value is the most intuitive indicator to measure the size of a
company and naturally becomes the core element to confirm the weight of each company on the
sector. The total market value of a company on a specific trading day and the total market value of the
photovoltaic building integration plate are shown in Formula 1 and Formula 2:

MC;;, and respectively represent the total market value, total share capital, closing price of the
trading day and the total market value of the plate on the day j of Company I.GC;;. CP;;PMC;This
paper summarized the data needed to estimate the market value by querying the changes in the equity
capital of these companies in the past two years on eastmoney.com[5], and started to build the moving
average model gradually after the data was complete: The index calculation formula of photovoltaic
building integrated block is as follows:

PMC
PI] - ]
PMCq

x 1000 (3)

PI;(Plate Index) represents the Index of photovoltaic building integration Plate on day J, and

represents the total market value of photovoltaic building integration Plate on day J and day
1.PMC;PMC,

Based on the obtained plate index of different days, we can confirm the moving average with
different periods as a time unit, and further build the model[6]:

MAy() = = X 4 _y4r PIj 4)
MAy (t)Represents the moving average with N days as a cycle (the moving average period is N
days), and (Plate Index) represents the Index of photovoltaic building integrated Plate on the J

day.PI;Taking the 5-day, 10-day and 20-day moving average models as examples, the examples of
moving average models are as follows:

1
MAps(t) = s X 25:1&—4 PI; ®)

1

MApq(t) = o X Z§=t—9 PI; (6)

1
MAp,o(t) = 20 X Z;’:t—l‘) PI; (7

After plugging in the data, the corresponding moving average curves are drawn, as shown in Figure
1 and Figure 2.
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Figure 1. 5 - and 10-day moving averages

20-day Moving Average
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Figure 2. 20-day moving average

From the 5-day average to the 10-day average and then to the 20-day average, the curve is getting
smoother and smoother. While the inflection point is not so obvious, the general shape of the three
averages is basically consistent with the trend[7].This is actually because the longer the cycle[8], the
more inclusive the running data is to the overall data, the smoother the curve is naturally;But it's the
same data, and no matter how you average it, the shape of the curve doesn't change much.

3.2 Error analysis and correction of the model

MAy (t)Represents the moving average with N days as a cycle (the moving average period is N
days), and (Plate Index) represents the Index of photovoltaic building integrated Plate on the J day.PI;

MAy (D) =% X Z;’:t—N+1 PI; (8)

Since this model is a moving average model including time variables, the essence of the model
after error analysis and modification is still a moving average, so the change before and after
modification can only be N days.Based on this idea, the team decided to make calculations according
to the data of 17 trading days from May 6 to May 28, 2021, namely, N=1, 2, 3... 16 and 17 are
respectively put into the error analysis model for calculation, and then N with the smallest error is
selected as the revised model.The error analysis model and correction model will be introduced in
detail below.

YN, pL;
Enyi = (—1\1, - PIN+1)2 (9)
17 E 2
G =" (10)

Let's say we have a period of N days.Where, represents the error of the model's estimated data on
the N+1 day, (Plate Index) represents the Index of the integrated photovoltaic building Plate on the |
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day, and represents the overall standard deviation of the model's estimated data on the J
day.Ey,Pl;o;

After python program writing and data substitution, we get N=1, 2, 3...... Error analysis data of 16
and 17, namely, the overall standard deviation of the model's estimated data when N= N.As can be
seen from the table, when N=5, the overall standard deviation predicted by the model is the smallest,
which is only 60.37.Based on the above error analysis, N=5 days is selected as the modified model
parameter in this paper, and the accuracy of the moving average model constructed on this basis is
the highest, which is:

MAs(t) = = X By Pl (11)

MAs(t)Represents the moving average of a 5-day cycle, and Plate Index represents the Index of
photovoltaic building integrated Plate on the j-day.P];

3.3 Modified model

Since the essence of the moving average model is a time series model, according to the definition,
3-4 time units of data predicted by the model are more accurate. Generally, the error of data after the
fifth cycle is relatively large, which is not desirable.In other words, the source of these errors is not
the low optimization degree of the built model, but the limitation of the time series model itself.

According to the moving average model based on N=5 days, the team predicted the daily moving
average of 20 trading days after May 28, the weekly moving average of 3 weeks and the monthly
moving average of 2 months, and drew three corresponding moving average line charts, as shown in
Figure 3.

The 20-trading day moving average after May 28

2234

2233

2232

Plate Index

2231

2230

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Figure 3 Daily moving averages for the next 20 trading days

The unit of time on the horizontal axis is days, and the horizontal axis is 1,2,3...1t is the first and
second trading days from May 28.As mentioned above, the predicted plate index of the first three
trading days is relatively accurate and of great reference value, but the data from the fourth trading
day is of low reliability. The weekly moving average for the last three weeks is shown in Figure 4.
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A 3-week weekly moving average
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Figure 4 3 weekly moving average

The unit of variable time on the horizontal axis is the number of weeks, and the complex part of
the horizontal axis represents the real plate index in the weeks leading up to May 28,
1,2,3...Represents the projected plate data for weeks 1, 2 and 3 beginning May 28.The forecast results
show that the pv building integration plate index will rise continuously after a relatively rapid decline
in the next three weeks, but the index has not recovered to the starting week of May 28 after the end
of the third week.The monthly moving average for the next 2 months is shown in Figure 5.

A 2-month moving average
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Figure 5. 2-month moving average

The horizontal variable is time. The average line before the horizontal coordinate of 2021-5
represents the real value, while the line chart for the following two months from 2021-5 is
estimated.The forecast results show that in the next two months, the monthly average of the pv
building integration plate index is on a downward trend, and the index decline rate is about 16 points
per month.

4. Correlation analysis of the two indices

In this paper, the period from April 1, 2019 to May 28, 2021 is divided into a two-month cycle,
which can be roughly divided into 13 "February"”. The data of each "February" includes two groups
of data of Shanghai Composite Index and PHOTOVOLTAIC Building Integrated sector Index, based
on which correlation analysis is conducted.In order to fully understand the correlation degree of the
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two indicators, this paper adopts the variance analysis method and spearman correlation coefficient
to analyze the correlation.

4.1 Static scatter diagram and broken line diagram

The scatter chart of Shanghai Composite Index and pv building integration plate Index is shown
in Figure 6.

Scatter Plot

3600

3400

3200

Shanghai Composite Index

3000

2800

750 1000 1250 1500 1750 2000 2250 2500
Plate Index

Figure 6 Scatter chart of Shanghai Composite Index and pv building integration plate Index

The abscissa and ordinate respectively represent the photovoltaic building integration plate index
and the Shanghai Composite Index[9]. The results in the figure show that: When China's A-share
market is relatively depressed, that is, when the Shanghai Composite Index is low, the index of the
photovoltaic building integration new plate changes slowly with the changes of the Shanghai
Composite Index;On the contrary, when the market of our country capital market begins to rise, the
rate of change of the index of this plate gradually accelerates.No matter how high the index is, the
data of the two groups are positively correlated. The line chart of Shanghai Composite Index and
photovoltaic building integrated plate Index is shown in Figure 7.
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Figure 7 Line chart of Shanghai Composite Index and pv building integrated block index

Blue broken line and orange broken line respectively represent the Shanghai Composite Index and
photovoltaic building integration plate index;The abscissa and ordinate represent the date and
exponent of a two-month cycle, respectively.lIt can be seen from the figure that the overall trend of
the two index line charts is relatively similar. Although the time of every inflection point of climb or
dip is not the same, one index can basically keep up with the trend of the other index in a relatively
short time, and the only difference is the range of change and slight time difference.Overall, the
correlation between the two is strong[10].
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4.2 Analysis of variance

Ss; And represent the standard deviation of Shanghai Composite Index and photovoltaic building
integrated plate Index respectively. Sp;Sq;p;And respectively represent the covariance and correlation
coefficient of the two groups of data.rs,p,

2i24(51;=51)?

S = (F=,—— (12)
il (13)
Seipy = z%§1<szi—s;12)x(mi—ﬁ) (14)
ropy = —SPL — 2121(S1;=S1)x (P1;=PI) (15)

SsiXSpr 12XSgrXSpy
The final correlation coefficient can reflect the correlation of the two indices, as shown in Table 1.

Table 1 Correlation coefficients based on anOVA

time The correlation coefficient

April 1, 2019 0.0382
June 3, 2019 0.7782
August 1, 2019 0.9601
October 8, 2019 0.7392
December 2, 2019 0.8760
February 3, 2020 0.9705
1 April 2020 0.8962

1 June 2020 0.8984
August 3, 2020 0.5244
9 October 2020 0.0030
1 December 2020 0.8110
February 1, 2021 0.9185
April 1, 2021 0.6299

It can be seen from Table 1 that the correlation coefficient between Shanghai Composite Index
and photovoltaic building integrated plate Index obtained by variance analysis method is close to 0
in two periods, and basically remains above 0.6 in other periods.In other words, from April 1, 2019,
to May 28, 2021, the two indices show a positive correlation in most February cycles, especially in
some cycles.But in general, the average correlation is only 0.6124, which cannot be said to have a
strong correlation.

4.3 Spearman correlation coefficient

Spearman correlation coefficient method is a non-parametric index used to measure the degree of
dependence of two variables.The principle is to use monotone equation to evaluate the correlation of
two statistical variables after the original data is transformed into registration data by sorting.lIts
specific calculation model is as follows:

Y12, (PI;—PT)x(SI;—51)

(16)

p =
JEEP1-PIE 1, 1512

99



BCP Business & Management FIBA 2022
Volume 26 (2022)

PI; And respectively represent the photovoltaic building integration plate index and the Shanghai
Composite Index day | plate index; SI;PIAnd represent the average index of 13 cycles of photovoltaic
building integration plate Index and Shanghai Composite Index respectively.SIAccording to the
principle of the model, the team sorted 13 groups of data with a period of two months and then ran
the program of correlation coefficient. The correlation coefficient J based on Spearman correlation
coefficient method is shown in Table 2.

Table 2 Correlation coefficients based on Spearman correlation coefficient method

time The correlation coefficient

April 1, 2019 0.3859
June 3, 2019 0.8076
August 1, 2019 0.9645
October 8, 2019 0.7601
December 2, 2019 0.8904
February 3, 2020 0.9448
1 April 2020 0.9043

1 June 2020 0.8432
August 3, 2020 0.4857
9 October 2020 0.1217
1 December 2020 0.7675
February 1, 2021 0.9223
April 1, 2021 0.6188

Similar to the data obtained by method analysis, the correlation coefficient of the two plate indices
is above 0.75 in most periods, and the correlation between them is strong and positive. The correlation
coefficients of the two periods from August to October and From October to December are weak and
not positive.

5. Evaluation of the model

(1) During the establishment of the moving average model, different errors can be obtained by
changing the number of moving periods so as to modify the model and improve the stability of the
model.

(2) The variance analysis method and Spearman correlation coefficient method are adopted in the
correlation analysis to make the correlation analysis more accurate and objective.

(3) When determining the portfolio, the return rate and risk of individual stocks are considered,
and the optimal investment plan is formed by selecting individual stocks through the expected return
rate of assuming unit risk.
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