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1 Executive Summary

Barratt Development Plc, established in 1958, is one of the world’s largest res-
idential property development firms. Since 1968, the company has been listed
on the London Stock Exchange, and it is now a major component of the FTSE
100 index. The aim of this report is to provide sufficient advice on Barratt as
a good company for investment based on existing data and to provide prospec-
tive investors with an understanding of the company’s overall financial perfor-
mance. To accomplish this, descriptive, time series, and fundamental analysis
were carried. From the analysis, Barratt has a higher mean return and standard
deviation. This however implies that Barratt has both the higher return and
volatility /risk. The regression line had a good fit between Barratt and Berke-
ley Returns. The time series forecasting analysis suggests Simple Exponential
Smoothing method as the most suitable forecasting model due to its lower Mov-
ing Average Error and highest (four) forecast line points matching with the test
price line (ground truth or expectation). From 2016 to 2020, Barratt’s financial
report indicates a progressive rise in revenue, gross profit, total assets, equity,
and decreased liability. The Covid-19 pandemic had a negative impact on the
company’s financial results, but it recovered quickly and remains a market leader
in the UK.

2 Introduction

This report is an analysis of Barratt Development Plc, one of the world’s largest
residential property development companies in the UK founded in 1958. The
organisation has been listed on the LSE since 1968 and today is an important
constituent of FTSE 100 index. The organisation has two national brands Bar-
ratt Homes and David Wilson Homes aimed at house building. In London, the
organisation operates as Barratt London. Furthermore, the company also has a
commercial property development business Wilson Bowden Development whose
focus in on retail, industrial and office purposes (Barratt Development, 2020).
The aim of this report is to:

e Compare Barratt development Plc’s stock output to that of its competitors
and to understand market trends.



e Promote financial market analysis using the Pearson correlation technique
to calculate the linear relationship between Barratt development Plc, the
competitor, and the market.

e Apply time series analysis, forecasting, and exponential smoothing tech-
niques (Single Exponential Smoothing, Double Exponential Smoothing,
and Winter’s method) to make investment recommendations to investors
for Barratt Development PLC based on a comprehensive and data-driven
evaluation.

3 Technical Analysis of Stock Market

According to Audalovic et.al. (2017), Stock markets are critical in bridging the
gap between businesses in need of capital to launch new projects or expand ex-
isting operations and investors with excess funds to invest in those businesses.
Hunger and Wheelen (2011) go on to say that financial analysis, macro envi-
ronmental analysis, and stock market performance analysis can all be included
in an organization’s strategy growth efforts. This report will focus on conduct-
ing Descriptive analysis and Fundamental analysis through stock performance
analysis to help arrive at recommendations. According to Kuttner (2012), the
housing industry in the United Kingdom is a significant determinant of economic
stability since it booms when the economy and consumer wealth are relatively
large. Berkeley Plc will be used as a major competitor in this report. Berkeley
is a serious player in the real estate market. The Berkeley Group has offices in
London, Birmingham, and the South of England (Berkeley Group, 2021)

3.1 Descriptive Analysis

The above figure depicts the adjacent close (price) made by the companies.
Similar trends are observed across the industry with respect to Barratt its com-
petitor and the market. It can be observed that Barratt Plc, Berkeley Plc and
FTSE was stable until they experienced a fall in price around February 2020
and hit their lowest mark in March 2020.

From what we have above, Barratt Plc has both highest positive and negative
return. Barratt has its peak at 0.15 in May 2020 and least around March 2020.

We can immediately make a few key observations from the plot above:

1. The minimum number of returns is around -0.14 (min), maximum num-
ber is around 0.16 (max), and median number of returns is around 0.001
(median).

1. 25% of the years for the period 2019-01-02 to 2021-01-01 had returns of
~ -0.009836 or fewer (First quartile).

1. 75% of the years for period 2019-01-02 to 2021-01-01 had returns of~
0.012400 fewer (Third quartile).
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Figure 1: Line plot showing the Adjacent close of Barratt Development, Berke-
ley, and FTSE

Line plot Visualizing the Return of BDEV, BKG, and FTSE
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Figure 2: Line plot showing the Return of Barratt Development, Berkeley, and
FTSE.
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Figure 3: Box plot visualizing Barratt Plc daily returns

Comparing Daily Returns of BDEV, BKG and FTSE
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Figure 4: Comparing daily returns of Barratt, Berkeley, and FTSE
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Figure 5: Histogram showing the daily returns of Barratt Plc

We can observe that, while Barratt Plc, Berkeley Plc and FTSE have around
the same median return ( 0.001), Barratt return range is most spread out than
Berkeley and FTSE. The maximum return for Berkeley ( 0.14) is higher than
the total max return of FTSE ( 0.09). However, this further shows that Barratt
has the highest volatility, followed by Berkeley.

The above figure depicts the daily return mean and median of Barratt Plc as
0.0013 approx. and 0.0010 respectively which means that Barratt daily returns
is negatively skewed. This however suggests that Barratt has higher volatility
which makes them risky for business.

Comparing BDEV to BKG and FTSE from the above figure, we can im-
ply that BDEV is not close in value which suggests that the data is not near
symmetry.

3.2 Statistical Table

Volatility, according to Kuepper (2021), is a statistical measure of the disper-
sion of returns for a given security or market index and is often expressed as
the standard deviation or difference between returns from the same security or
market index. Hayes (2020) went on to define financial return as the amount of
money made or lost on an investment over time. Comparing the above statis-
tical table above, Barratt has the highest mean return of 0.001342 followed by
Berkeley Plc of 0.001061, and FTSE with the least mean return of -0.000007.
Barratt also shows to have the highest standard deviation of 0.0298 followed by
Berkeley, 0.02167 and FTSE, 0.01424. This however implies that Barratt has
both the highest return and volatility /risk. According to our findings we can
deduce that Barratt is considered a very good company to invest but at the
same time tends to be risky because of its volatility/risk rate.
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Figure 6: Histogram showing the daily returns of Barratt, Berkeley, and FTSE

BDEVtr.describe() BKGtr.describe() FTSEtr.describe()

Adj Close Return Adj Close Return Adj Close Return

count 486.000000 486000000  count 487.000000 486.000000  count 487.000000 486.000000

mean 562108915 0001342 mean 4028715334  0.0010687  mean 6785.624433  -0,000007

std 88830349 0020828 std 482598878  0.021676 std  683.928666  0.014241
min 346101532 -0.140422 min 3052493408  -0.106722 min 4993.809902  -0.108738
25% 509.069061  -0.010090 25% 3596.847778  -0.009836 25% 6104.800049  -0.005494
50% 540697418  0.001023 50% 4026444828 0000815 goe 7451100098  0.000682
5% em277dles  DO1R400 75% 4366522461  0.010074 750, 7353449951  0.006470
max 833604492  0.164195 max 5182437988  (0.139880 max 7686.500098  0.090530

Figure 7: Barratt, Berkeley, and FTSE Descriptive Statistical summary
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Figure 8: Scatter plot showing Barratt and Berkeley Price relationship
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Figure 9: Correlation matrix of Barratt, Berkeley, and FTSE Price

4 Correlation and Regression Analysis

When it comes to investing in the financial markets, the correlation between
two variables is particularly useful. Investors may use correlation statistics to
see whether the correlation between two variables changes. (Fernando, 2021).
The Pearson correlation method will be used to assess the linear relationship
between Barratt Development Plc, Berkeley Plc, and the FTSE in this report.

From the figure above, we observe that the prices of Barratt and Berkeley
are loosely or randomly scattered about. So, we say there is little / no linear
relationship between the two variables.

We can observe that the circles on the scatterplot are reasonably closely
scattered about an underlying straight line (as opposed to a random scattering),
however, we can say there is a stronger linear relationship between the two
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Figure 10: Scatter plot showing Barratt and Berkeley Returns relationship
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Figure 11: Correlation matrix of Barratt, Berkeley, and FTSE Return



BDEV Price BKG Price FTSE Price BDEV_Retun BKG_Return FTSE Return

BDEV_Price 1.000000 0.633497 0.601156 BDEV_Return 1.000000 0.803682 0.575842
BKG Price 0633467 1000000 -0.100745  BKG_Return 0803682 1000000  0.600036

FTSE Price 0601156 -0100745 1000000 FTSE_Retun 0575842  0.600036 1.000000

Figure 12: Showing Pearson method of correlation for Barratt, Berkeley and
FTSE Prices and Returns

variables.

According to Fernando (2021), a value of exactly 1.0 indicates that the two
variables have a perfect positive relationship. There is a positive increase in the
second variable for every positive increase in the first. A value of -1.0 indicates
that the two variables have a perfect negative relationship. There is no linear
relationship between two variables if their correlation is 0. Barratt and Berkeley
Returns have the best relationship of 0.8, which is nearest to 1.0, according to
the table above.

4.1 Regression table interpretation

Standard Error shows the accuracy of prediction for each variable. The lower
the standard error, the better the estimate. Comparing the table 3 and 4 above
we can imply that Barratt and Berkeley return shows a better standard error.

R-squared shows measures the goodness of fit of a regression model. The
closer your R-squared value to 1, the better your regression model. According
to the tables above, return R-square for return is better.

Prob F-statistics the regression model is examined using prob F-statistics.
It evaluates the null hypothesis, which states that if the p-value is less than
the significance mark, your sample results are sufficient to conclude that your
regression model matches the data. (2021, Frost). The prob F-statistics of
3.47e-111 are shown in Table 4. This adds to the evidence that BDEV and
BKG return have a significant relationship.

4.2 Regression Equation

Y =Bo+ Bz (1)

Where Y is the expected value, 5y is the regression constant, 81 quantifies
the effect of the X and Y variable, and X is the sample data.
Therefore, we have:

Bo = 0.002,
81 = 1.1059,
Y =0.002 4+ 1.1059z, or
BDEV Return = 0.002 + 1.1059 x BKG Return.



OLS Regression Results

Dep. Variable: BDEV_Return R-squared: 0.646
Model: OLS  Adj. R-squared: 0.645
Method: Least Squares F-statistic: 882.9

Date: Wed, 21 Apr 2021 Prob (F-statistic): 3.47e-111

Time: 23:21:26  Log-Likelihood: 1270.2
No. Observations: 486 AlC: -2536.
Df Residuals: 484 BIC: -2528.
Df Model: 1
Covariance Type: nonrobust
coef stderr t P>jt|] [0.025 0.975]

Intercept 0.0002 0.001 0.209 0.835 -0.001 0.002

BKG_Return 1.1059 0.037 29.713 0.000 1.033 1.179

Omnibus: 67.536  Durbin-Watson: 2.090
Prob(Omnibus): 0.000 Jarque-Bera (JB): 553.565
Skew: -0.233 Prob(JB): 6.24e-121

Kurtosis:  8.208 Cond. No. 46.2

Figure 13: Barratt and Berkeley Price Regression summary table
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Figure 14: Barratt and Berkeley Return
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Figure 15: Scatter plot showing Barratt and Berkeley Returns relationship with
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5 Time Series Analysis
Time series is defined by Erica (2019) as data collected at various points in

time. She further suggested that since data points in a time series are obtained
at close intervals, there is the possibility of observational correlation.

5.1 Moving Average
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Figure 16: Weekly and Monthly Moving Average of Barratt Prices

Similar patterns can be seen in the weekly and monthly prices, as seen in the
graph above. They’re all ascending in the same direction. At the point where it
starts ascending is the buying signal until it reaches its peak in February 2020.
The selling signal begins when it begins to decline at March 2020, till it reaches
its lowest point. This graph however, demonstrates Covid-19’s negative effect
on the real estate industry.

MAE: 24.3739
MSE: 857.3291

The above figure shows the comparison of 20 forecasts by the weekly Moving
Average (MA) for Barratt prices using the test set price. The forecast line, as
seen, cuts through the test line. The test line shows to have moved below the
forecast line and later ending above.

5.2 Single Exponential Smoothing

MAE: 23.1260

MSE: 875.7185 The above figure shows the test prices also known as ‘ground
truth’ moving downwards and upwards towards the forecast line. From close
observations the forecast line looks like a straight line from December to January
2020. Four points of forecast ran through the test price line. This further shows
that the performance is higher compared to the moving average.

12
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Figure 17: Barratt MA Price as compared with test price

single Exponential Smoothing
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Figure 18: Single Exponential Smoothing of Barratt prices 20 forecast
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5.3 Double Exponential Smoothing

Double Exponential Smoothing
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Figure 19: Double Exponential Smoothing method Barratt 20 forecast prices

MAE: 23.7379
MSE: 939.3185 The figure above shows the forecast meets the average level of
test prices at the same point in January 2020. The test price in SES and DES
has the same trend pattern. However, from the graph observation the forecast
line only matched the test line at 3 forecast points. This is one point lesser than
SES. The MAE and MSE is higher than the single exponential smoothing.

5.4 Holt’s Winters Method (Additive)

Holt's Winters Method (Additive)
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Figure 20: Holt’s winters method (addictive) of Barratt 20 forecast prices
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MAE: 50.3231
MSE: 3, 143.8824 The figure above shows the forecast to be above the average
level of the test prices. There is no matching point between test and forecast
lines. The forecast is observed to ascend upwards from December 2019. This is
in major contrast as observed to the DES. This however means the forecasting
performance of this method is poor.

5.5 Holt’s Winters Method (Multiplicative)

Holt's Winters Methed (Multiplicative)
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Figure 21: Holt’s winters method (multiplicative) of Barratt 20 forecast prices

MAE: 50.3284
MSE: 3,144.4479 The figure above shows the forecast above the level of the
average test prices with little difference compared to the Holt winter’s additive
method.

5.6 Summary

In summary, for a method/model to be regarded as good, the forecast line
should match or be closely aligned on the same line with the test prices which
is also known as the ‘ground truth’ or expectations. Erica (2021). The MAE
and MSE methods should also have the smallest numbers. Single Exponential
Smoothing is seen to have the better forecasting method for Barratt because it
has the lowest MAE and MSE value. (MAE: 23.1260 MSE: 875.7185) Also, SES
also has the highest number of forecast points (four) that matched with the test
prices which however, is an indicator for higher performance. A structural break
or non-linearity was observed from March 2020 because of covid-19 pandemic
amongst all the forecast methods. The trend is observed to go up again from
April 2020. Although Barratt has volatility, it is a good company to invest in
because of its steady rise in stock prices.

15



6 Fundamental Analysis

The 2016 to 2020 annual report was extracted from Barratt Plc annual financial
report website to visualize and observe changes in their comprehensive income
and capital structure. The comprehensive income was analysed using Microsoft
Excel software. Matplotlib with python was used to analyse and visualize the
capital structure of Barratt Development Plc.

6.1 Financial Statements

6.1.1 Comprehensive Income

Barratt Development Plc comprehensive income

6000

4874.8

5000 16502 4763.1
1235.2
4000
34192
3000
2000
. . 10085 1084.2
1000 5 614.3
132 1328 1463 183.1 124
0 — ===} = st =
2016 2017 2018 2019 2020

W Revenue M Expenses Gross profit

Figure 22: Barratt Comprehensive income (Data source: Barratt development
report)

From the above chart, we can observe a progressive increase in revenue from
2016 that peaked in 2018, and a progressive gross profit that peaked in 2019.
However, there is an observed decline in both revenue and gross profit in 2020.
This can be attributed to the effect of the covid-19 pandemic that affected the
business negatively.

6.2 Strategic Analysis

A high Debt to Equity ratio is often correlated with high risk, according to
Fernando (2021); it suggests that a business has been successful in funding its
growth with debt. He went on to say that if the cost of debt financing outweighs
the increased revenue produced, stock prices could fall. We can see from the
above figures (Fig. 19-23) that assets accounted for the highest percentage in
the five years. Despite the impact of the covid-19 pandemic, Barratt retained a
higher ratio of Equity to Liability, i.e., the capital invested by investors is greater

16
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Figure 23: Pie chart showing Barratt 2016 capital structure
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Figure 24: Pie chart showing Barratt 2017 capital structure
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Figure 25: Pie chart showing Barratt 2018 capital structure
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BDEV [2019]

Figure 26: Pie chart showing Barratt 2019 capital structure

BDEV [2020]

Figure 27: Pie chart showing Barratt 2020 capital structure



than the debt acquired by the business. This is another effort to establish Bar-
ratt as a secure investment. The company took a number of measures, including
cancelling the interim dividend, which, although painful for shareholders in the
short term, could ensure the company’s long-term survival. (Barratt Plc, 2021).

7

Conclusion and Suggestions

In conclusion, while the box plot analyses showed that Barratt development has
higher volatility/ risk than Berkeley and FTSE, they are a better investment
in terms of higher return. The regression analyses fitted line had a better fit
between Barratt and Berkeley returns because of the stronger linear relationship
between the two variables. The time series analysis suggests Single Exponential
Smoothing to be a better forecast model because it has the lowest Moving
Average Error and the highest forecast line points matched with the test prices
(ground truth or expectation). Barratt financial report shows a progressive
increase in performance in terms of revenue, gross profit, total assets, equity and
declined liability. All these are indicators of a healthy Return of Investment.
Despite a significant drop in financial performance in March 2020 because of
the Covid-19 pandemic, Barratt’s pre-Covid-19 analyses results reveal a pattern
among housebuilders: they’re doing better than anticipated. When you add in
management’s conservative budget cuts, you get a strong cash position on top
of brisk demand. Barratt has recovered well from the crisis and continues to be
a market leader in the UK housing industry.
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