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BIG DATA PROJECT — BANK MARKETING CAMPAIGN

Abstract. When I first looked at the database, I found it different and enjoyable. It is not only
a real-life situation I can analyze but also a good chance for myself to combine information I have
learned in school with new information I learned through machine learning and form a path to the
final result. There are phrases I did not understand or have not even heard of, but conquering them
through and finishing four major machine models is beyond another level of achievement for me.
I made lots of illustrations including graphs and tables in order to better represent how machine

learning functions and how results are achieved.

Keywords: Bank Marketing Campaign, Machine Learning, Artificial Neural Networks, Logistic

Regression, Support Vector Machine, Random Forest.

1. Introduction

The power of finance has long been inspira-
tional to me. Understanding the usage and scope
of money has been proven essential to this modern-
day world. We, as customers, or as vendors, need
to use money or other currency forms to transact
benefits. Based on this public will, banks emerged
in early history, along with other simple rules on
saving and using money. Later, financial services
such as deposits and loans emerged. According to
the Oxford Dictionary, the modern explanation
for the word “deposit” is “a sum of money placed
or kept in a bank account, usually to gain interest’,
whereas “loan” means anything that is borrowed
and is typically expected to be paid back with in-
terest. Moreover, starting as early as Medieval Ages
in Great Britain, depositing valuables in banks was
considered the safest way to save goods; time has
passed and finally the Bank of Britain’s new identity
as the “lender of last resort” was acknowledged. The

Bank of Britain not only guarantees the identity of
every commercial bank in the UK but also allows
anyone to borrow and save money in the bank.

Inflation is a general rise in the price of goods
and services over some time. It can be affected in
different ways through policies introduced by the
government, economic programs launched by a ty-
coon, or the financial habits people become accus-
tomed to. In general, inflation causes money to lose
value. Thereby, if the consumer price index rises, we
would realize that our money has devalued. When
we look at the inflation rate in recent years, shown
in figure 1, it is between 1%~3%. In order not to lose
money, we turned to promotions offered by finan-
cial institutions. Usually, banks offer a higher rate of
return for investments than simply saving money in
our accounts, allowing us to maintain the growth in
our financial value by beating inflation. A loan is the
opposite of a deposit, it means a special form of debt
lent by a corporation.
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Typically, banks attract customers by having a
higher interest rate than the inflation rate. One way
to achieve that is by offering a time/term deposit ac-
count which is a type of deposit account held by the
bank where the money is locked up for some set pe-
riod, ranging from one month to a few years (Chen
[1]). Different from a deposit, a term deposit gener-
ally means a fixed investment in the form of deposits
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and cannot be taken out before the term ends (Chen
[1]). By investigating the deposits and loans a person
obtains, we can greatly understand the distribution of
wealth in terms of gender, occupation, and other fac-
tors. It is exciting for me to investigate how other fac-
tors, including the results from past contacts and days
between marketing campaigns, influence the accep-
tance of term deposits among customers contacted.

2020* 2021*

IMF United States: 2010 to 2019

© Statista 2021

Figure 1. Projected annual inflation rate in the U.S. from 2010 to 2021. (Statista Research Department)

2. Hypothesis

As one’s wealth builds up, he or she generally
obtains more savings compared to others. There-
by, I would like to make the hypothesis that people
with jobs that are related to business, science, and
other white-collar jobs are more likely to subscribe
to term deposits after the bank’s marketing cam-

paign.

3. Data and Methods

3.1. Data

I have done some research and found this tre-
mendous dataset I adopted from a Portuguese bank-
ing institution under UC Irvine Machine Learning
Repository. It has 16 predictor variables, as shown in
table 1, and one outcome variable which is whether
the client subscribed to the term deposit.

Table 1.— Alist of variables in the dataset

Variable Data type Description
1 2 3
age numeric Age of the client
job categorical Type of job




BIG DATA PROJECT — BANK MARKETING CAMPAIGN

1 2 3
marital categorical Marital status
education categorical Education level
default binary Has credit in default?
balance numeric Average yearly balance, in euros
housing binary Has a housing loan?
loan binary Has a personal loan?
contact categorical Contact communication type
day numeric Last contact day of the month
month categorical Last contact month of the year
duration numeric Last contact duration, in seconds
, _ Number of contacts performed during this campaign and for this
campaign numeric _
client
_ Number of days that passed by after the client was last contacted
pdays numeric _ ,
from a previous campaign
, . Number of contacts performed before this campaign and for this
previous numeric _
client
poutcome categorical The outcome of the previous marketing campaign
Output variable | Data type Description
y binary Has the client subscribed to a term deposit?

3.2 Exploratory Data analysis

To explore the data, A bar plot of the outcome
variable with the counts of observations in each cate-
gorical bin is shown in figure 2. It shows that the data-
setis unbalanced with about 89% of the outcome be-
ing “no” and 11% being “yes”. This can be addressed
with various techniques during the machine learning
phase. Figure 3 is a heatmap of the correlation matrix
for numerical variables in the dataset. The color of
the squares in the plot represents the magnitude of
the correlation coefficient. No specific relationship
had been found between different groups.

3.3 Data preprocessing

To prepare data for the machine learning mod-
els, texts need to be converted into numbers. This
is done by One Hot Encoding after combining less
frequent values for the columns with high cardinal-
ity like “job” and “month”. Figure 4 shows the histo-

grams of “job” and “month” before combining the
less frequent values.
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Figure 2. Countplot of the outcome variable “y
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Figure 7. Correlation heatmap of all features after one-hot-encoding and scaling

The histograms of each feature variable, shown
in (figure S), were plotted using Seaborn’s “hist-
plot” function after combing less frequent values
which are lumped into “other”. In (figure S), the
X-axis represents the data variable is divided into
a set of discrete bins, whereas the Y-axis repre-
sents the population falling within each bin which
is shown through the height of the correspond-
ing bar. The observations within each bin are also

color-coded by the outcome variable “y”, blue bars
represent the clients who didn’t subscribe to a
term deposit and pink bars represent the success-
ful campaign cases.

One other thing in the preprocessing step is to
put all the numerical data on the same scale. Figure
6 shows the histograms of numerical columns after
scaling. In figure seven, visualizing by the heatmap,
no strong correlation exists between categories.
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4. Machine Learning Models

4. 1 Artificial Neural Networks

The first model used was the artificial neural
network model, which is a machine learning model
inspired by the human brain. The model is imple-
mented through Keras from Tensor Flow 2. Multi-
layer perceptron (MLP) is the most common form
of neural network. A sequential model is the easiest
way to build an MLP classifier. Activation function
Rectified Linear Unit (ReLU) for the hidden layers
and Sigmoid function for output layer were used.

input: | [(None, 39)]
dense_input: InputLayer
output: | [(None, 39)]
input: | (None, 39)
dense: Dense
output: | (None, 300)
input: | (None, 300)
dense_1: Dense
output: | (None, 200)
input: | (None, 200)
dense_2: Dense
output: | (None, 1)

Figure 8. MLP model summary

After we created the sequential model, we used
the Stochastic Gradient descent (SGD) optimizer
and “binary cross-entropy” loss function to compile
the model with accuracy as the metric. The model
was trained for 30 epochs, each epoch means the
data is being fed through the MLP once. In figure
8, we can see a general process of how the program
trained the data, giving the input and generating the
output. Figure 9 here we have an illustrative graph
showing the neural network. Figure 10 shows the
loss and accuracy of the train and validation set dur-
ing training, where it reflects that the accuracy of the

program is improving. In figure 11, we get to look
closer at the trend of increasing in accuracy and de-
creasing in loss during the process. It is reasonable
that training accuracy is always higher than testing
accuracy while training loss is always lower than the
testing loss simply because testing shows what needs
to be improved.

4.2 Logistic Regression

Regression is a type of math analysis that puts
data together so that humans can analyze the trend
or pattern of the relationship between variables.
Logistic regression is, thereby, a machine-learning
process that predicts binary information. Logistic re-
gression can be used to categorize different classes of
information or performed as the same use as a linear
regression — predicting continuous outcome. There
should be a dependent/target variable and a set of
independent/feature variables.

In our ROC curve (receiver operating charac-
teristic curve) for the logistic regression model, the
X-axis is the false positive rate, which means the frac-
tion of negatives that have been selected as positive
incorrectly. On the Y-axis, we have the True positive
rate, which measures the fraction of the initial posi-
tives which have been predicted correctly as positive
by the classifier.

Table 2 shows the odds ratios (converted from
the log-odds which are the coefhicients provided by
the logistic regression classifier) of all the feature
variables. The impact size of factor “balance” can be
expressed by its odds ratio:

Odds subscribed/balance = x + 10dds subscribed/
balance =x

When an odds ratio has a value above one, it
means that the corresponding feature variable is
positively associated with the target variable. For
instance, in the table below, for balance we see an
odds ratio of about 2.22. It means that we will see an
increase of about 122 percent in purchasing term de-
posits when the balance of that customer’s account
increased by 1.

10
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precision
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Figure 11. Train and Test set loss and accuracy of MLP
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Figure 12. Logistic Regression Model classification report and ROC curve
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Table 2. — Odds ratios of selected feature variables

Feature Variable 0Odds ratio (>= 1.5 or <= 0.5)
balance 222041722
duration 3.13496465e+05
pdays 6.09432521
previous 11.58689
month other 2.32546258
Job-related variables Odds ratio
job adm 1.08849395
job blu 8.94624502e-01
job man 1.06234040
job other 1.02965993
job ser 9.70727022e-01
job tec 9.72869526e-01

4.3 Support Vector Machine
The first thing we do in an SVM is to find a
hyperplane. What a hyperplane does is that it best

separates the two different-class information, basi-

10 A
05
z
E
T 0.6 -
=
=
el
€ 04 -
£
precision recall fl-score support 0.7 -
] 0.89 1.00 0.94 801
1 0.00 0.00 0.00 104
00 A
accuracy 0.89 905

905
905

0.44 0.50 0.47
0.78 0.89 0.83

macro avg
weighted avg

cally, a boundary. A hyperplane in a 3-D graphisa
plane, while it is a line in a 2-D graph, as similarly,
adotin aline.

— SWC (AUC = 0.89)

00 0z

04 0.6 08 10

False Positive Rate

Figure 13. Support Vector Machine classification report and ROC curve

Our goal s to find a hyperplane that has the largest
margin between the two different classes of data. Here,
we reach the support Vectors. They are the points, or
positions, that are closest to the hyperplane, and serve
a great role in changing the hyperplane. The AUC
(Areaunder the curve) above represents how well the
machine separates different classes.

4.4 Random Forest

The random forest is a powerful yet illustrative
technique that puts relative data together. Each small

section we see below in (figure 15) is called a node.
There are two kinds of nodes in general, the deci-
sion nodes and the leaf nodes. We try to split each
node with a specific type of method that allows us to
eliminate overfitting and eventually binning outliers
and non-linear data.

Decision trees help us with that. The decision
tree is a model that processes the data based on the
independent variables.

13
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Figure 14. Random Forest Model classification report and ROC curve

pl
value = [180.29, 95.39]

X[0] <= 0.08
gini = 0.49
samples = 144
value = [114.17, 82.38]

X[26] <=0.5
gini = 0.46
samples = 143
value =[114.17, 65.04]

X[28) <= 05
gini=0.49
samples = 120
value =[89.86, 65.04]

X[13]<=05
gini = 0.49
samples = 16
value =[12.43, 17.34]

X[@4]<=0.01
gini=0.47

samples = 104

value = [77.43, 47.69]

X[3]<=0.05
gini = 0.48
samples =15
value =[11.3, 17.34]

X[2]<=0.42
gini=0.5
samples = 56
value = [40.13, 43.36]

X[1] <= 0.06
gini =0.49

samples =7

value =[3.39, 4.34]

Figure 15. Part of the random forest visualization

In this case, the model will train each sample  isyour marital status?”. Thereby, we divide samples
with questions such as: “Whatis yourjob?”, “What  through different categories in each branch. Even-

14
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tually, when we combine these decision trees to-
gether, we have the random forest model. One key
term of this model is Gini Impurity, which is what
we try to eliminate since it points to the wrong clas-
sification of nodes when splitting.

5. Conclusion

Upon all four models we have employed, and the
previous data analysis, we found out that there is no
direct relationship between what kind of jobs one
has and the decision to buy term deposits as we pre-
viously hypothesized. For our neural network mod-
el, the curve is generally smooth, which means that
the model gets more accurate at a slow but steady
pace. Our process and result in logistic regression
and support vector machines are quite similar. In
both models, we saw a similar ROC curve, with the
AUCO0.89, closer to 1 than to 0.5, which means that
the models have relatively high-quality performance
in distinguishing between different categories’ effect
on the project as a whole. We get a high precision

score in logistic regression, but with a relatively low
accuracy of 0.8. On the other hand, though not that
precise, Support Vector Machines proved to be more
accurate. In the end, since our data is imbalanced
between category 0 and 1, where category 0 has far
more data and higher accuracy according to the f1
value, the macro average (calculates the unweighted
mean accuracy per label or category) is far lower than
the weighted average (calculates the weighted mean
accuracy per label). However, both average values
from the Random Forest model are higher than the
other models. Therefore, random forest is one of the
most successful models for this dataset.

6. Discussion

Data errors do exist in our data project. We can
see that our source based on a bank in Portugal is
a little outdated. As the old saying goes, a machine
learning model can only predict what the data illus-
trates. We may have better predictions if we manage
to get a more refined and recent dataset.
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Abstract. The balance sheet, the profit and loss (P&L) statement are two of the three financial
statements companies issue regularly. Such statements provide an ongoing record of a company’s
financial condition and are used by creditors, market analysts and investors to evaluate a company’s
financial soundness and growth potential. The third financial statement is called the cash-flow state-

ment [1].

The paper performs analysis and forecasting of future P&L for Amazon.com, Inc. [2], while ad-
justing Equity or adjusting Asset forecasting for balance sheet.

Based on the adjusting the forecasted rate of closing cash vs. cash asset, we can find some inter-
esting conjecture for the Amazon equity buildup trend that could decrease the Equity buildup than

others forecasted.
Keywords:

Chapter 1. Introduction

At the quarter-century mark, as July 3, 2019
the closing price is $1,939, Amazon has 647,500
employees, occupies 288.4 million square feet of
real estate, and accounts for nearly half of online
retail in the United States. It operates in sectors
ranging from janitorial services to defense con-
tracting. And with great scale comes intense scru-
tiny: Amazon has come under fire from civil rights
groups, presidential candidates, antitrust regula-
tors and its own employees on issues ranging from
facial recognition technology to its light federal
income tax bill. Through it all, the company has
maintained its intense focus on the customer —

sometimes, critics charge, to the detriment of ev-
eryone else [4].

Is this a good company to invest if people asked?
As a professional, we cannot tell others witch com-
pany to put your money for investment without solid
analysis. The only way we provide advice is to value
the company. Here are evaluation points.

Section 1.1 Industry Analysis

We need to understand well the mechanics of the
industry, who are the players, what is the value of
their proposition. It is also important to acquire an
idea what to be expected next in the industry? Is it
a mature industry, a growing industry or, a cyclical
business?
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According to Tyco “Michael Porter” [3], in order
to describe a given industry, five forces analysis need
to be performed.

1. Threat of new entrants;

2. Threat of substitute;

3. Bargaining power of buyers;

4. Bargaining power of suppliers;

5. Rivalry among existing competitors.

Amazon is the leading U.S online retailer with
a 23% market share more than its 12 major com-
petitors including Wal-Mart and Staples (Bowman,
2015: Jan. 15). The market is highly concentrated
with the domination of Amazon in terms of online
e-commerce revenues.

Section 1.2 Company Analysis

When we have the proposition valuation of a
company, what is its future? This determines the fu-
ture cash flow of the company. We want to answer
the below questions

1. Which are the company’s prospects ahead of
business?

2. Is the company’s competitive formula a valid
one?

3.Does the company have s sustainable competi-
tive advantage?

4. Strengths, Weaknesses, Opportunities, and
Threats (SWOT) analysis is the strategy a viable one.

According to an article published on Forbes
(2017), the competitive advantage of any company
in today’s world is considered the extent to which
the company is adaptive. Keeping up with the trends
is the most important factor in any company’s suc-
cess. In case of Amazon, it has pretty much always
worked on this strategy. Expanding even in the first
year of its launch, it has been growing ever since and
there’s no end to it. If there is anything trending in

terms of fashion, technology or innovation, it will
most definitely be available on Amazon in all shapes,
sizes, and prices.

Section 1.3 Production Positioning Analysis

Product positioning is a form of marketing that
presents the benefits of your product to a particular
target audience. Through market research and focus
groups, marketers can determine which audience to
target based on favorable responses to the product.
Three types of company positions a company can
choose.

Amazon segmentation, targeting and positioning
involves a set of activities aimed at determining spe-
cific groups of people as customers and developing
products and services attractive to this group.

Chapter 2. Financial Model

Section 2.1 Gathering financial information
and preliminary analysis

The company’s financial information needs to be
analyzed. We need to make sure the data from vari-
ous years are consistent.

Many business events can pollute the quality of
the data, like significant write-offs, extra-ordinary
business, merger and acquisition. In this type of
analysis, whether there are non-operational items,
exclude them from valuation because they are valued
separately.

Usually, it is very difficult to carry out the task
without proper due diligence with access to the
company’s management. Once financial statement is
clean and ready to use, we need to calculate historical
ratios for P&L, and balance sheet items. Sometime,
history is good proxy for the future.

In this analysis, the Amazon tables of financials,
balance sheet and cash flow are used directly from
Yahoo.com [2].

Table 1.— Amazon P&L

USD in thousands 2016 2017 2018 2019
1 2 3 4 S
Revenue from sales and services| 135.987.000 177.866.000 232.887.000 280.522.000
Other revenue
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1 2 3 4 S
Revenue 135.987.000 | 177.866.000 | 232.887.000 | 280.522.000
Cost of Revenue (105.884.000) | (137.183.000) | (173.183.000) | (205.768.000)
Gross Margin 30.103.000 40.683.000 59.704.000 74.754.000
Operating Expenses (17.611.000) (24.551.000) (31.685.000) (37.389.000)
EBITDA 12.492.000 16.132.000 28.019.000 37.365.000
D&A (8.306.000) | (12.026.000) | (15.598.000) | (22.824.000)
EBIT 4.186.000 4.106.000 12.421.000 14.541.000
Financial income/expenses (484.000) (848.000) (1.417.000) (1.600.000)
Extraordinary income 190.000 548.000 257.000 1.035.000
EBT 3.892.000 3.806.000 11.261.000 13.976.000
Taxes (1.425.000) (769.000) (1.197.000) (2.374.000)
Other Cost After Tax (96.000) (4.000) 9.000 (14.000)
Net Income 2.371.000 3.033.000 10.073.000 11.588.000
Area & Line Chart
FY16 FY17 FY18 FY19
Total Revenues 135.987.000 | 177.866.000 | 232.887.000 | 280.522.000
Gross Margin% 22.1% 22.9% 25.6% 26.6%
295,000,000 ~27.0%
275,000,000 ‘gg-g:f
255,000,000 55 500
235,000,000~ o5 0%
215,000,000 24 5%
195,000,000~ 5 Sgg:f
175,000,000 _2320‘,{;
155,000,000 |55 59
135,000,000 22 0%

2016

2017

B Total Revenues

2018 2019

- Gross Margin %

Figure 1. Amazon Revenue and Gross Margin. FY16-FY19 Revenues and Gross Margin %

The most important element in the whole pre-
dicting is the view for the top line of the business.
Revenue development is the key. It is usually used as
adriver for the rest of elements within the model. We
can see that Amazon Revenue and Gross Margin%
are almost linearly increase in past four years.

Section 2.2 Building Hypothesis and Scenarios

After all these preparation, hypothesis about
the future of the business can be built up. Based on
historical data, product positioning, and market re-
search, analyst can build an idea of future revenues.

Depending on how sophisticated is the model,
there could be some scenarios. Scenarios could ap-
proximate the outcomes of different events. For ex-
ample,

Scenario 1: successful internationalization of the
firm.

Scenario 2: un-successful internationalization of
the firm, etc.

Scenario 3: non-internationalization

In Amazon Discount Cash Flow Model, we will
simply to build a model containing three scenarios.
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Table 2.— Scenarios

Case 1: Optimistic case Better than historical growth
Case 2: Base case Average historical growth
Case 3: Worst case Worse than historical growth

Section 2.3 P&L Analysis and Forecasting

Financial Modeling is all about providing a cor-
rect mathematical output of the work done previ-
ously. Usually a model should include sensitivity

analysis, help users to understand the influence of

users.

Table 3.— Amazon Year to Year Actual P&L

different parameters. The model should be flexible,
precise, clear, and easy to understand by external

$ in thousands

FY16 Actual

FY17 Actual

FY18 Actual

FY19 Actual

1

2

3

4

S

Revenues

135.987.000

177.866.000

232.887.000

280.522.000

y-0-y growth%

30.8%

30.9%

20.5%

Case 1:

Case 2:

Case 3:

Cost of Revenue

(75.781.000)

(96.500.000)

(113.479.000)

(131.014.000)

% of revenues

-56%

-54%

-49%

-47%

Case 1

Case 2

Case 3

Operating Expenses

(17.611.000)

(24.551.000)

(31.685.000)

(37.389.000)

% of revenues

-13.0%

-13.8%

-13.6%

-13.3%

Case 1

Case 2

Case 3

D&A

(8.306.000)

(12.026.000)

(15.598.000)

(22.824.000)

% of revenues

-6.1%

-6.8%

-6.7%

-8.1%

Case 1

Case 2

Case 3

Interest expense

(484.000)

(848.000)

(1.417.000)

(1.600.000)

y-0-y growth%

-0.4%

-0.5%

-0.6%

-0.6%

Case 1

Case 2

Case 3

Extraordinary income

190.000

548.000

257.000

1.035.000

% of revenues

0.1%

0.3%

0.1%

0.4%

Case 1

Case 2

Case 3
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1 2 3 4 S
Operating taxes (1.425.000) (769.000) (1.197.000) (2.374.000)
% of EBIT -34.0% -18.7% -9.6% -16.3%
Case 1
Case 2
Case 3
Other Cost After Tax (96.000) (4.000) 9.000 (14.000)
% of EBT -2.5% -0.1% 0.1% -0.1%
Case 1
Case 2
Case 3

Assuming financials, balance sheet and cash flow are clean and ready to use, we have the below forecast.

Table 4.— Amazon Year to Year Forecast P&L

$ in thousands | FY20 Forecast | FY21 Forecast | FY22 Forecast | FY23 Forecast | FY24 Forecast
1 2 3 4 S 6
Revenues 353.457.720 445.356.727 561.149.476 707.048.340 890.880.909
y-0-y growth% 26.0% 26.0% 26.0% 26.0% 26.0%
Case 1: 31.0% 31.0% 31.0% 31.0% 31.0%
Case 2: 26.0% 26.0% 26.0% 26.0% 26.0%
Case 3: 11.0% 11.0% 11.0% 11.0% 11.0%
Cost of Revenue | (266.860.579) | (336.244.329) | (423.667.855) | (533.821.497) | (672.615.086)
% of revenues -75.5% -75.5% -75.5% -75.5% -75.5%
Case 1 -73.0% -73.0% -73.0% -73.0% -73.0%
Case 2 -75.5% -75.5% -75.5% -75.5% -75.5%
Case 3 -78.0% -78.0% -78.0% -78.0% -78.0%
}?ef;iastmg B (47.363.334) | (59.677.801) | (75.194.030) | (94.744.478) | (119.378.042)
% of revenues -13.4% -13.4% -13.4% -13.4% -13.4%
Case 1 -13.8% -13.8% -13.8% -13.8% -13.8%
Case 2 -13.4% -13.4% -13.4% -13.4% -13.4%
Case 3 -13.0% -13.0% -13.0% -13.0% -13.0%
D&A (25.095.498) | (31.620.328) | (39.841.613) | (50.200.432) | (63.252.545)
% of revenues -7.1% -7.1% -7.1% -7.1% -7.1%
Case 1 -6.1% -6.1% -6.1% -6.1% -6.1%
Case 2 -7.1% -7.1% -7.1% -7.1% -7.1%
Case 3 -8.1% -8.1% -8.1% -8.1% -8.1%
Interest expense | (1.409.915) (1.402.865) (1.395.851) (1.388.872) (1.381.927)
y-0-y growth% -0.5% -0.5% -0.5% -0.5% -0.5%
Case 1 -0.4% -0.4% -0.4% -0.4% -0.4%
Case 2 -0.5% -0.5% -0.5% -0.5% -0.5%
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1 2 3 4 S 6
Case 3 -0.6% -0.6% -0.6% -0.6% -0.6%
Ext i
Extraordinary 1.037.588 1.040.181 1.042.782 1.045.389 1.048.002
income
% of revenues 0.3% 0.3% 0.3% 0.3% 0.3%
Case 1 0.1% 0.1% 0.1% 0.1% 0.1%
Case 2 0.3% 0.3% 0.3% 0.3% 0.3%
Case 3 0.4% 0.4% 0.4% 0.4% 0.4%
Operating taxes | (2.039.266) (1.751.729) (1.504.736) (1.292.568) (1.110.316)
% of EBIT -14.1% -14.1% -14.1% -14.1% -14.1%
Case 1 -18.6% -18.6% -18.6% -18.6% -18.6%
Case 2 -14.1% -14.1% -14.1% -14.1% -14.1%
Case 3 -9.6% -9.6% -9.6% -9.6% -9.6%
Other Cost
13.832 13. 13.502 13. 13.1
After Tax (13.832) (13.666) (13.502) (13.340) (13.180)
% of EBT -1.2% -1.2% -1.2% -1.2% -1.2%
Case 1 -2.5% -2.5% -2.5% -2.5% -2.5%
Case 2 -1.2% -1.2% -1.2% -1.2% -1.2%
Case 3 0.1% 0.1% 0.1% 0.1% 0.1%
Table 5.— Amazon Revenue and Gross Margin Forecast
FY20 FY21 FY22 FY23 FY24
Forecast Forecast Forecast Forecast Forecast
F t Rev-
el‘::as V| 353.457.720 | 445.356.727 | 561.149.476 | 707.048.340 | 890.880.909
Forecast  Gross
. 24.5% 24.5% 24.5% 24.5% 24.5%

Margin%

950,000,000

850,000,000~

750,000,000

650,000,000

550,000,000

450,000,000

350,000,000

Fy20 Fy21 Fy22 FY23 Fy24

B Revenues

Figure 2. Amazon Revenue Forecast
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Section 2.4 Balance Sheet Analysis and Forecasting

Table 6.— Amazon Balance Sheet

$ in thousands 31Decl6 31Decl?7 31Decl8 31Decl19
Actual Actual Actual Actual
Net Receivables 8.339.000 13.164.000 16.677.000 20.816.000
Days receivable 22.1 26.6 258.8 26.7
PP&E 29.114.000 48.866.000 61.797.000 97.846.000
as a% of revenue 21.4% 27.5% 26.5% 34.9%
Inventory 11.461.000 16.047.000 17.174.000 20.497.000
Days Inventory S54.4 59.9 54.5 56.3
Other assets 8.507.000 22.247.000 25.750.000 31.068.000
as a% of revenue 6.3% 12.5% 11.1% 11.1%
Cash 25.981.000 30.986.000 41.250.000 55.021.000
as a% of revenue 19.1% 17.4% 17.7% 19.6%
Total Asset 83.402.000 131.310.000 162.648.000 225.248.000
Equity 19.285.000 27.709.000 43.549.000 62.060.000
14.2% 15.6% 18.7% 22.1%
Accounts Payable 25.309.000 34.616.000 38.192.000 47.183.000
120.2 129.1 121.2 129.6
Deferred revenues 4.768.000 5.097.000 6.536.000 8.190.000
3.5% 2.9% 2.8% 2.9%
Long Term Debt 7.694.000 24.743.000 23.495.000 23.414.000
5.7% 13.9% 10.1% 8.3%
Accrued liabilities 13.739.000 18.170.000 23.663.000 32.439.000
10.1% 10.2% 10.2% 11.6%
Deferred taxes liabilities 1.787.000 1.994.000 2.386.000 -
1.3% 1.1% 1.0% 0.0%
Other long-term liabilities 10.820.000 18.981.000 24.827.000 51.962.000
8.0% 10.7% 10.7% 18.5%
Total Liabilities & Equity 83.402.000 131.310.000 162.648.000 225.248.000
Table 7.— Amazon Balance Sheet Forecast
$ in thousands 31Dec20 31Dec21 31Dec22 31Dec23 31Dec24
Forecast Forecast Forecast Forecast Forecast
1 2 3 4 S 6
Net Receivables 26.228.160 33.047.482 41.639.827 52.466.182 66.107.389
Days receivable 26.7 26.7 26.7 26.7 26.7
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1 2 3 4 s 6
PP&E 104.727.934 | 131.957.197 | 166.266.068 | 209.495245 | 263.964.009
as a% of revenue 29.6% 29.6% 29.6% 29.6% 29.6%
Inventory 41750052 | 52.605.065 | 66282382 | 83.515.802 | 105.229.910
Days Inventory 56.3 56.3 56.3 56.3 56.3
Other assets 36.136.994 45.532.612 §7.371.091 72.287.575 91.082.344
as a% of revenue 10.2% 10.2% 10.2% 10.2% 10.2%
Cash 65259.541 | 82227.022 | 103.606.047 | 130.543.620 | 164.484.961
as a% of revenue 18.5% 18.5% 18.5% 18.5% 18.5%
Total Asset 274.102.680 | 345.369.377 | 435.165.415 | 548.308.423 | 690.868.613
Equity 62.370.048 | 78586260 | 99.018.687 | 124.763.546 | 157.202.068
17.6% 17.6% 17.6% 17.6% 17.6%
Accounts Payable | 96.106.391 | 121.094.052 | 152.578.506 | 192248918 | 242.233.636
129.6 129.6 1296 129.6 129.6
Deferred revenues 14.033.543 17.682.264 22.279.653 28.072.363 35.371.177
3.0% 3.0% 3.0% 3.0% 3.0%
Long Term Debt 33.582.101 | 42.313.447 | $3.314.944 | 67.176.829 | 84.642.805
9.5% 9.5% 9.5% 9.5% 9.5%
Accrued liabilities | 37.151.276 | 46.810.608 | 58.981.366 | 74.316.521 | 93.638.817
10.5% 10.5% 10.5% 10.5% 10.5%
B;fftrizd taxes li- 3.057.141 3.851.997 4.853.517 6.115.431 7.705.443
0.9% 0.9% 0.9% 0.9% 0.9%
hoa t‘l"lrt ilzsng'term 42248818 | $3233.511 | 67.074224 | 84.513.522 | 106.487.037
12.0% 12.0% 12.0% 12.0% 12.0%
;‘;Elt;‘ab‘ht‘es & | 288.549.318 | 363.572.140 | 458.100.897 | 577.207.130 | 727.280.983

It is clearly shows that the forecast for Total Asset and Total Equity & Liability are not balanced.

Table 8.— Amazon Forecast Check

Forecast YR20 YR21 YR22 YR23 YR24
Total Asset 274.102.680 | 345.369.377 | 435.165.415 | 548.308.423 | 690.868.613
E:flailt;‘ab‘h“es & 1 288549318 | 363.572.140 | 458.100.897 | $77.207.130 | 727.280.983
Difference (14.446.637) | (18.202.763) | (22.935.482) | (28.898.707) | (36.412.371)
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Figure 3. Amazon Forecast Check

1. Assume that the Total Asset and Total Liabili-

It is interesting to discuss the below extreme hy-
pothetical situation.

M Difference

11 l“

YR2023 YR2024

ties forecasting are accurate, i.e., the Equity needs to
be adjusted. Then we would have

Table 9.— Amazon Equity Adjustment

Forecast YR2020 YR2021 YR2022 YR2023 YR2024
Equity 62.370.047.52 | 78.586.259.87 | 99.018.687.44 | 124.763.546.18 | 157.202.068.18
Difference (14.446.637.42) | (18.202.763.14) | (22.935.481.56) | (28.898.706.77) | (36.412.370.53)
Adjusted Equity 47.923.410 60.383.497 76.083.206 95.864.839 120.789.698
Adjust Rate -23.2% -23.2% -23.2% -23.2% -23.2%

This would show some conjecture to the bottom
line for the Amazon equity buildup trend when as-
suming every other trend keeps the same. It means
Amazon could decrease the Equity buildup than
forecasted as —23.2%

2. Assume that the Total Liabilities and Equity
forecasting are accurate, i.e., the total Asset needs to
be adjusted. Then we would have

Table 10.— Amazon Asset Adjustment

Forecast YR2020 YR2021 YR2022 YR2023 YR2024
Total Asset 274.102.680.2 | 345.369.377.0 | 435.165.415.0 | 548.308.422.9 | 690.868.612.9
Difference 14.446.637.42 | 18.202.763.14 | 22.935.481.56 | 28.898.706.77 | 36.412.370.53
Adjusted Asset 288.549.318 363.572.140 458.100.897 577.207.130 727.280.983
Adjust Rate 5.3% 5.3% 5.3% 5.3% 5.3%

This would also show some conjecture to thetop ~ Amazon could increase more assets by adding more
Net Receivables, PP&E, Inventory, Cash etc. than

line for the Amazon Asset buildup trend when as-
suming every other trend keeps the same. It means

forecasted.
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Section 2.5 Cash Flow Analysis and Forecasting

Cash flow is the money that is moving (flowing)
in and out of your business in a month. Although it
does seem sometimes that cash flow only goes one
way — out of the business — it does flow both ways.

Cash is coming in from customers or clients who
are buying your products or services. If customers

don't pay at the time of purchase, some of your cash
flow is coming from collections of accounts receivable.
Cash is going out of your business in the form of
payments for expenses, like rent or a mortgage, in
monthly loan payments, and in payments for taxes
and other accounts payable.
Amazon reported the below cash flow

Table 11.— Amazon Cash Flow

$ in thousands FY16 FY17 FY18 FY19
Actual Actual Actual Actual

Cash flows from operating activities 16.443.000 18.434.000 30.723.000 38.514.000
Cash flows from investing activities (9.876.000) | (27.819.000) | (12.369.000) | (24.281.000)
Cash flows from financing activities | (2.911.000) 9.860.000 (7.686.000) | (10.066.000)
Cash flows summary 3.656.000 475.000 10.668.000 4.167.000
Net change in cash 3.444.000 1.188.000 10.317.000 4.237.000
Opening cash 15.890.000 19.334.000 21.856.000 32.173.000
Closing cash 19.334.000 20.522.000 32.173.000 36.410.000
y-0-y growth% 6.1% 56.8% 13.2%

We can see the year to year growth% varies dra-
matically from 6.1% to 56.8%. When we take the me-

dium growth rate 13.2%, we would have the below
forecasting

Table 12.— Amazon Closing Cash Forecasting

Forecasting FY2020 FY2021 FY2022 FY2023 FY2024

Closing Cash 41.204.989 | 46.631.450 52.772.545 59.722.387 67.587.484
If we compare the closing cash with the Cash Asset from balance sheet, we have
Table 13.— Amazon Closing Cash Analysis
Actual FY2016 FY2017 FY2018 FY2019

Closing cash 19.334.000 20.522.000 32.173.000 36.410.000
Closing Cash vs. Cash 74.4% 66.2% 78.0% 66.2%
Asset
FY2020 FY2021 FY2022 FY2023 FY2024
41.204.988.6551 46.631.449.8782 | 52.772.544.9932 | 59.722.387.1943 | 67.587.483.8450
63.1% 56.7% 50.9% 45.7% 41.1%

It is apparent that the forecasted rate of closing
cash vs. cash asset is linearly decreasing.

Let us discuss the below extreme hypothetical
situation. Assume that the rate of closing cash vs.

cash asset is NOT linearly decreasing. But the rate
would take average rate of the year 2016 to 2019,
and then we would have two possible scenarios to
adjust.
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Figure 4. Amazon Closing Cash Analysis

1. Keep no change to the forecasting of cash asset, but adjust the closing cash flow, we would have.

Table 14. — Adjust the closing cash flow forecasting

Actual FY2016 FY2017 FY2018 FY2019
Closing cash 19.334.000 20.522.000 32.173.000 36.410.000
Closing Cash vs. Cash 74.4% 66.2% 78.0% 66.2%
Asset
FY2020 FY2021 FY2022 FY2023 FY2024
46,467,357.0480 58.548.869.8805 | 73.771.576.0495| 92.952.185.8223 | 117.119.754.1361
71.2% 71.2% 71.2% 71.2% 71.2%

Itis clearly shown that the forecasted closing cash flow will increase dramatically assuming rate is constant
and without altering the forecasted cash asset.
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Figure 5. Adjust the closing cash flow forecasting
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2. Keep the forecasting of closing cash, but adjust the cash asset, we would have

Table 15.— Adjust the cash asset forecasting

Actual FY2016 FY2017 FY2018 FY2019
Closing cash 19.334.000 20.522.000 32.173.000 36.410.000
Closing Cash vs. Cash Asset 74.4% 66.2% 78.0% 66.2%
Cash Asset 25.981.000 30.986.000 41.250.000 55.021.000.
FY2020 FY2021 FY2022 FY2023 FY2024
41,204,989 46.631.450 52.772.545 59.722.387 67.587.484
71.2% 71.2% 71.2% 71.2% 71.2%
57,868,982 65.489.996 74.114.654 83.875.129 94.921.004

When we compare table 19 with Figure 20, it
is clearly shown that the forecasted cash asset will

decrease dramatically assuming rate is constant and
without altering forecasted of closing cash.
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Figure 6. Adjust the cash asset forecasting

When we compare table 19 with Figure 20, it
is clearly shown that the forecasted cash asset will
decrease dramatically assuming rate is constant and
without altering forecasted of closing cash.

Chapter 3. Conclusion

Amazon.com entered its linear growth period
in revenue and gross margin. Based on its historical
data of P&L, Balance Sheet, and Cash Flow, future
S years of its financial numbers from the year 2020
to the year 2024 can be forecasted.

If the forecasting of our financial models is right,
we will see Amazon’s equity will continue to grow
linearly. Then its corresponding share price will con-
tinue to grow linearly.

However, the forecasting cannot generate bal-
anced Assets and Equity, when assuming the com-
pany’s liability can be predicted, without any ad-
justment.

The unbalanced forecasting means financial
conditions would not keep the same as before. The
conditions should have a chance to keep a balanced
business model.

There are many situations we can adjust the fore-
casted balance sheet depends on different conditions
or scenarios. We have discussed several interesting
scenarios that the adjustment can be done. Each ad-
justment can be dramatically changed the forecast-
ing of Amazon’s assets and equities.
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If some conditions were changed negatively, Am- We will take a close look to watch for any signs of
azon’s equity could be dramatically away from the  changes in conditions.
forecasting of many financial analysts.
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The HR strategy of the early 21* century includes
two main elements: intention and direction.

1. Strategic intentions. In today’s highly competi-
tive environment, the HR specialist’s mission is to
increase the talent pool of the corporation to imple-
ment its business strategy. The HR manager becomes
a kind of “skill calibrator”, without whose participa-
tion it is impossible to develop and implement any
of the company’s strategies, and it is also impossible
to correctly assess the results achieved. Ensuring the
high competitiveness of the firm without the part-
nership with human capital is becoming an increas-
ingly difficult task for corporate governance.

How to attract corporate, capable, hardwork-
ing, highly qualified, and talented people to the
corporation? This is the challenge facing HR
managers, who play the role of a catalyst in the
corporation for multidimensional and long-term
HR processes that provide the company with a
competitive advantage due to the uniqueness of

human potential and a high level of responsibility
of all employees.

Corporate culture increases responsibility, and
human capabilities create competitive advantages.
Therefore, the HR manager must solve two strate-
gic tasks:

1) To create a competitive advantage for the
company by increasing the level of responsibility
of its employees, for which it uses corporate culture
management tools. A strong corporate culture allows
attracting and retaining talent, and the fruits of their
labor provide the firm with a high reputation, at-
tracting new clients and highly qualified employees.
Updating and constant adaptation of the corporate
culture to the dynamic conditions of the external
environment are aimed at improving the quality of
working conditions, providing feedback to employ-
ees and customers. This is often accompanied by
seminars, forums, focus groups, round tables, and
advertising campaigns. Involvement of employees in
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the marketing activities of the corporation helps to
increase their initiative and professional self-esteem;

2) Ensuring the competitive advantages of the
company by increasing its human potential, which
is carried out by fully ensuring the improvement
of the professional competence of employees. As
attractive as the corporate culture may be, the gap
between the requirements of the global market and
the potential of the organization can be bridged
mainly by developing the professional skills and
habits of all corporate personnel. The develop-
ment of human skills, a high concentration of pro-
tessional competence of employees are becoming
a leitmotif not only for staff but also for line man-
agers. At the same time, some companies include
the issues of increasing the competence of person-
nel in any development strategy as an integral part,
while others see this problem as an opportunity
to implement a special initiative strategy, which is
organically complemented by other competitive
strategies of the corporation [1].

In any case, success depends on how carefully
individual development plans are drawn up on the
basis of diagnoses made by in-house specialists and
line managers, which are designed to bridge the es-
tablished gap between the growing professional re-
quirements and the existing level of competence of
each employee. These plans are based on the compe-
tency models developed for each position.

The following approaches can be used to develop
models, each with its own strengths and weaknesses:

« Analysis of the activities of the most promi-
nent workers (“stars”), allowing to reveal the
secret of their skill, although the currently ac-
cepted model is too tied to this type of activ-
ity and has an overly complex architecture;

« Comparative analysis of many samples of
workers’ activity makes it easy to generalize
experience and build fairly simple models,
but this is a very time-consuming task;

« Expert polls give fast and statistically reliable
results, but their scope is usually limited;

« The combination of models borrowed from
other fields of activity allows for the accumu-
lation of the most advanced experience but
does not always help within the organization.

Thus, when building competency models, it is
necessary to combine existing approaches in order to
adopt acceptable personnel management tools [2].

Competency models that describe the intellec-
tual and business qualities of an employee, his inter-
personal skills, allow us to consider the development
of personnel in two dimensions:

1) Coordination of the quality of products and
services with the organizational culture;

2) Acquisition of knowledge and skills necessary
for successful work in a specialized professional field
of activity.

The unity of these two dimensions is achieved
through the practical interpretation of organizational
culture, which is perceived as a social mechanism for
the reproduction of experiences that are vital for the
successful functioning and development of the or-
ganization.

2. Strategic directions. This component of the
strategy explains how to achieve corporate strategic
goals. But before choosing a path, it is important
to have a clear understanding of the future of the
organization. The structured vision of the future
of the organization (the share of sales and market
position, organizational structure, technologies of
main and auxiliary production, management style,
dominant organizational cultures, marketing policy,
professional and personal characteristics of human
resources) largely determine the strategic directions.

However, in conditions of mutual competition of
highly qualified personnel, the realization of these ac-
complishments is a complex task. Human resources,
if they do not want to be dealt with effectively, should
be properly reorganized to function as bureaucratic
structures: they owe the necessary distinctive types
of marketing organizations. Therefore, the organiza-
tion of the organizational culture of the personnel
service (from the intensification of the bureaucratic
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to the pre-employment culture) becomes a priority
strategic development activity.

One of the priorities is the review of the institu-
tional system of installation and stimulation, as well
as the system of activities. Existing systems limit
strategic decision-making in the areas of personnel
management, representing the successful implemen-
tation of modern personnel strategies, as well as lim-
iting the free maneuver of personnel managers [3].

The third priority — the reduction of what is as-
sociated with ineffective use of the potential of hu-
man resources, and also the expropriation of labor
resources in corporations. In addition, co-workers
themselves are responsible for the additional costs
incurred by their traditional ability to organize their
own work. Safeguarding effective interoperability
with structurally subdivided corporations — certain
guarantees are reduced.

Turn XXI century news from subsystems of ad-
ministrative, routine assistive subsystems, support-
ing other “key” structural subdivisions of corporate
personnel, into a trusted business partner of internal
organizations and. It’s the basic strategic develop-
ment of staff management. The success of such trans-
formations depends on the creation of appropriate
institutional infrastructure at many national levels.
Ego basic elements can be:

« Asingle service, providing multi-profile and

interdisciplinary support to the personnel
service organization of different forms of

ownership in the acquisition of new staff
technologies, with the necessary information
for the relevant staff, including the relevant
staff;

« Professional organization of staff workers,
which receives official recognition and regu-
lates the workload and service of the repre-
sentatives of these professions, changing the
environment, forming a research and devel-
opment center, developing a strategic plan.
strategy;

« All consulting centers and services, creat-
ing prerequisites for quick reorientation and
training of line managers in correspondence
with new staffing needs in the XXI century.

Regardless of that, as soon as you can quickly
see the created institutional infrastructure, only a
personal manager strives to become a key element
of the personnel revolution of the future. Namely,
the composition of professional professions or not
depends on its readiness for professional develop-
ment [4].

Considerable and constantly renewing knowl-
edge of the current state of affairs, to which the
corporation has dedicated its activity, becomes an
important element of the professional competence
of the staff specialist. Without this knowledge, it is
impossible to develop and implement a viable per-
sonnel strategy, which’s a necessary step in a well-
planned response to corporate business strategy.
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The concept of “service management” entered
scientific and practical use in Sweden and England
in the early 80s. Since then, it has gradually become
a generic term that reflects the general point of view
of disciplines such as marketing, organization theory,
human resource management, and operations man-
agement.

Service management as a perspective has emerged
within at ]east S different disciplines, namely market-
ing, operational management, organization theory,
human resource management, and service quality
management. Finally, the sixth part of the educational
process can be considered the activities of career man-
agers and consultants, whose approach was initially
greatly influenced by well-known service companies,

especially SAS (Scandinavian Airlines System), the
hotel and travel company Club Med, professional ser-
vices (Andersen Consulting), Experience in logistics
management (Federal Express), retailers (Wal-Mart)
and others. To these areas are also added individual
writers of other disciplines (for example, the theory
of the firm).

However, it should be noted that researchers in-
terested in services often did not even try to change
the old models and concepts of management. This is
especially true of the so-called “Scandinavian school”
that emerged in the mid-1970s when marketing was
seen as an area inseparable from general management.
Instead, a completely new approach to the problem
of managing various aspects of service organizations
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was taken and this was the beginning of what Richard
Norman would later call “service management.”

We discuss the essence of service management,
which includes:

1. Usefulness (value) that customers receive
when using the organization’s independent services
or in combination with real physical goods;

2. The process by which an organization (people,
technology and physical resources, systems and cus-
tomers) can produce and provide utility or quality;

3. The process by which an organization should
be developed and managed in such a way as to
achieve the desired utility or quality;

4. The organizational function by which this
utility or quality is achieved, as well as the goals and
interests of the parties involved (organizations, cus-
tomers, other stakeholders).

Karl Albrecht offers a shorter explanation. He be-
lieves that some of the above definition is outdated,
but it clearly shows closeness to some of the key as-
pects of service management in the proposed defini-
tion: “Service management is a total organizational
approach that makes customer experience perceived
quality of service and is the main driving force be-
hind business operations.”

The content of the above explanations shows the
basic idea and importance of service management.
The S key aspects of the service management concept
can be summarized from the following points of view:

1. In terms of overall management, which should
cover all areas of decision making and not be limited
to providing management principles for a specific
function such as customer service;

2. From the point of view of client management
or the stock market (not only from the point of view
of the criteria of internal efficiency);

3. From a full point of view, emphasizing the im-
portance of internal organizational and cross-func-
tional cooperation;

4. From the point of view of quality management
as an integral part of service management, and not a
separate problem;

5. In terms of supporting existing internal staff
development commitments, goals, and strategies.

Hence, from a methodological point of view, the
study of service management should be associated
with the search for a typical service enterprise with a
typical, stable, repetitive internal organizational envi-
ronment. This follows from the following principles:

a) The repeatability of the environmental param-
eters of the tasks of service enterprises;

b) Management decisions and strategies.

Discussion of general problems of service man-
agement, in our opinion, requires the connection
of its conceptual vision with the mechanism and
parameters of practical implementation, primarily
through the development of design processes for
service systems, procedures, strategies, and busi-
ness plans. In this respect, the integration of actions
between the management functions of the service
enterprise (marketing, operations, and human re-
source management) is at the heart of the service
management problem.

Service firms were the first to discover the prob-
lems caused by the old governance structure. Initially,
marketers were interested in studying specific prob-
lems of the service. The development of new models,
concepts, and tools based on the characteristics of
services, their production, and delivery began in the
1970s. These issues have been the subject of doctoral
dissertations and articles in the past, offering a de-
scription of the nature of the service and identifying
problems in service marketing. The work of Wilson
(1972) and Ratmel (1974) on professional services
and the service sector pioneered the study of market-
ing problems in such firms.

Other areas of research on the nature and na-
ture of customer relationships (operations, service
provision, delivery processes) have been discussed
separately by management researchers. Service
quality has been proven to be created and perceived
differently from traditional manufacturing models.
However, researchers interested in services often
did not even try to change old management models
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and concepts in order to benefit from their services.
Especially for the Scandinavian school, which dates
back to the 1970s, when marketing as an area was not
yet separated from general management. Instead, a
completely new approach was taken to the problem
of managing various aspects of service organizations,
which Richard Norman (1982-1984) later called
“service management.”’

The long-term perspective typical of service
management has a significant impact on marketing.
This is clearly considered to be in line with current
business trends (Kotler, 1992). Partnerships and
networks, as well as strategic alliances formed in
international business in many areas, are becoming
increasingly important in domestic markets — this is
the conclusion of Frederick Webster in his analysis
of current business trends.

A uniform approach to service management has
had several implications. In marketing, he clearly
showed the need to promote the concept of a seller.
Hamson introduced the concept of “part-time sales-
people”, which was a great achievement for all of the
firm’s non-marketing staft, who usually have no busi-
ness knowledge, but care about customer contact
and thus influence customer behavior. Thus, it was
concluded that every worker is a seller in a given situ-

ation (Grenroes, 1982; and Hamson, 1990; see also
Webster, 1998).

Output. The term “service management” is be-
coming more common, referring to an overall per-
spective. But the point of view itself arose much ear-
lier than the term, entering the conceptual apparatus
of such disciplines as marketing, organization theory,
human resource management, and operations man-
agement.

Various disciplines have made specific contribu-
tions to service management. For example, service
competition; long-term relationship marketing; in-
ternal marketing; Freelance provider concept and
service quality perception model; service manage-
ment system; the difference between high-contact
and low-contact personnel; authority and attitude
to people as to the main resource of the company;
a customer-centric approach to operations and an
outward-looking environment as a concept for sup-
portand support services; operational management
and service guarantees; market economy orientation
and customer base analysis are just some of the con-
siderations. However, truly interdisciplinary research
is still rare. We must hope that in the future such re-
search work will further broaden and deepen the
service prospects.
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Introduction. There are many definitions of
quality, which can be explained by the variety of
quality categories themselves. But the International
Organization for Standardization (ISO) sums up the
many differences of opinion about quality: “Qual-
ity is the compliance with the existing or intended
requirements of a product, process or system char-
acteristics.”

1. Quality Management System

The Quality Management System (QMS) is a
formal system and includes documentation of the
structure, responsibilities, and processes required for
effective quality management. The modern concept
of quality management is based on five main stages:

1. Formation of a systematic approach to quality
management (Taylor System-1905). At this point,
the focus was on controlling product parameters and
characteristics. Typically, inspections were carried out
at the end of the production cycle and required the
involvement of specially trained quality inspectors;

2. Statistical Quality Management (1924). The
focus of the product was shifted to manufacturing
processes, for which statistical methods and control
maps were used;

3. The concept of total quality management TQC
(1950). During this period, the focus of quality man-

agement is on improving the subsystems of the en-
terprise, such as production, management, procure-
ment processes, personnel management, sales, etc .;

4. Quality management based on ISO 9000 In-
ternational Quality Management Standards (1970~
1980);

S. Total Quality Management TQM (from 1989
to present), where quality is seen as meeting the
needs of society, customers. The term “quality” in
the narrow sense means the quality of products; by
broad interpretation, it refers to the quality of work,
services, information, subdivision, employees (en-
gineer, manager, supervisor, worker), management
system, company, goals and more.

Quality management poses many tasks for the
entrepreneur, the achievement of which leads to the
achievement of the desired level. While adhering
to international standards is a voluntary initiative,
every company strives to join it in order to consoli-
date positions in the market. The requirements for
the effectiveness of quality management measures
are given in the international standards ISO 9000,
the recommendations of which are used both in the
creation of the quality system and in the evaluation
criteria. When concluding contracts, when the cus-
tomer wants to check and evaluate how reliable the
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supplier is, how stable he will be able to deliver qual-
ity goods, he uses the ISO 9000 recommendations.

At present, leadership in the field of quality is
achieved through the quality solution of all the tasks
of the company, the methodological and ideological
basis of which is the TQM principles. However, the
transition to ISO 9000 standards is the initial stage
of TQM.

Renowned Japanese professor Kaoru Ishikawa
argues that quality should be embedded in every
project, in every process ... The essence of complex
quality management lies in quality management
when developing new types of products ... Ifa com-
pany follows the principle of “quality first”, then its
profits will increase in the long run. If a company is
focused on short-term profits, it will lose competi-
tiveness in the international market and in the long-
run future profits as well. Of course, this is easier said
than done.

Quality of service — one of the most important
indicators of the work of the hotel. Improving the
quality of service is essential for the hotel business,
the customer, and the national economy as a whole,
for visitors. Providing high-quality services helps to
increase their sales volume, enterprise profitability
and increase the prestige of the hotel. Consumption
of improved quality and high customer value ser-
vices reduces customers’ ongoing costs and ensures
that their needs are met. This implies the need for
constant, purposeful accumulation of work by hotel
enterprises to improve the quality of service.

Effective service quality management prioritizes
the customer and hosts the enterprise, where they
develop a comprehensive quality policy that includes
social, economic, technical, legal aspects. Quality
Improvement — An activity that is performed to im-
prove the efliciency of activities and processes, to
benefit the organization and the customer.

2. Hotel Service

Specific features of the hotel service are:

« Consumption of hotel services coincides

with their production;

« The quality of hotel services can be assessed
only in the process of consumption;

« Hotel services are not subject to conservation
and development;

« Providing hotel services, the employee of the
hotel enterprise comes in direct contact with
the customer;

«  Unlike the commodity market, where goods
“go” to the buyer, in the hospitality industry,
on the contrary, the consumer “goes” to the
services of the hotel enterprise, ie. Hotel ser-
vices are not subject to transport formation;

« The hotel service cycle depends on and var-
ies according to the needs of the people: for
example, in the hotel industry there is a typical
daily, weekly, monthly, annual change request.

The complex nature of hotel services requires the
production of each of its components, ie a specific
type of service with a certain technology. It refers not
only to a set of service operations and processes that
are completed in a specific method and sequence but
also to a system of rational ways of using hotel build-
ings, structures, equipment.

Neglecting the systemic approach to the quality of
service leads to a sharp decline of the latter, disruption
of its process technology, arbitrariness in the produc-
tion of services, customer dissatisfaction, and, conse-
quently, reduced demand. That is why it is necessary
to develop and implement a service quality manage-
ment system in each accommodation enterprise.

It should be noted that the economic form of
operation of enterprises in the field and the labor of
workers is an intangible product — a complex hotel ser-
vice. Therefore, the final result of activities in this field
can be revealed only in the process of providing and
consuming services, ie. Directly in tourist accommo-
dation enterprises. It is expressed in terms of the vol-
ume and quality of services produced. Quality of hotel
services — a hotel management system that provides
standardized and certified hotel product delivery to
customers. Defines and ensures a combination of cus-
tomer service features, processes, and conditions to
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meet customer demand. Customer demand is usually
expressed in terms of features and quantitative char-
acteristics, including aspects such as functionality,
comfort, safety, economic parameters, environmen-
tal friendliness. Hotel service features may differ from
other product features and include categories such as
hospitality, staff, customer service time, hygiene, trust,
direct customer contact. The final criterion of quality —
customer evaluation is often subjective.

The main task of the hotel service quality man-
agement system is to create a product that fully meets
the needs of the public and the needs of customers.
The process of quality assurance of hotel services is
characterized by the following sequence: Before cre-
ating any hotel product, the nature of the demand
must be clarified, then the features that must char-
acterize the product must be specified.

After all, it is possible to plan (design) the ser-
vice, its program, and its conditions, which should
be closely related to the marketing program. Nor-
mally, the management process takes place through
afeedback mechanism. Feedback in the hotel service
quality management system should be considered
as a mechanism for processing information received
from staff and customers, which should, if necessary,
influence the management process. This requires the
establishment of a preventive-permanent operative
teedback system. It should be considered as part of
complex hotel service, each type of which is a sepa-
rate block with its own structure — production pro-
cesses, technology, local feedback mechanism. Only
in this case, it is possible to produce a service focused
on the principle of satisfying the interests of custom-
ers, based on the request of the guest.

Hotel services include pre-planned species, the
nature of each of which is determined by the relevant
industry profile. For example, catering and transport
services may include direct catering services as well
as public catering and transportation systems, cul-
tural services —as well as related fields. Therefore, the
quality management methods typical for the indus-
try profile are used for these species, a wide range of

additional services — booking, business center, com-
munication, household, commercial, medical (med-
ical-preventive, cosmetic), sports-health, seminars,
conferences, etc. Even more exciting is the arsenal
of quality management methods.

Quality management is the control over the or-
ganization and delivery of services in the hotel en-
terprise, which implies the existence of the following
management system:

+ Personnel selection and training system. The
hotel administration should establish a staft
selection and recruitment service who have
the knowledge and skills to provide high-
quality service and should constantly moni-
tor the qualifications of its staff;

 Quality control and standardization control
system of the hotel service process. To set
standards for hotel services, their owners
and managers need to have a clear idea of
what kind of idea they are trying to convey
to their customers. It is therefore of great im-
portance that each hospitality enterprise has
its own code of standards. Standards should
be flexible and reflect the needs and desires
of customers, primarily regular customers,
standards include not only the quality of
customer service techniques but also the at-
titude of staff towards their work and guests;

« Customer satisfaction quality control system
is achieved by analyzing customer complaints
and suggestions, comparing the quality of
competitors’ services with the quality of their
own services. Hotels can use grievances as a
valuable source of shaping their advantage
over competitors, as grievances point to ways
of perfecting work, satisfying dissatisfied cus-
tomers. Thus, the model hotel is characterized
by the existence of a strategic planning system,
the aspirations of the management to improve
the quality of service, high standards of ser-
vice, the control system of the offered services,
the system of satisfaction of guest complaints.
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Effective quality management at the hotel includes:

Effective marketing management of the en-
terprise;

Introduction of quality industry standard;
Development of production process technol-
ogy (normative description)

Application of qualification requirements to
employees (qualification standard);
Introduce standardization of staff work;

Fair labor evaluation and motivation;
Existence of corporate culture.

Conclusion. The creation and development of
an adequate quality system in line with the modern
realities of the hotel business should become a stra-
tegic commercial imperative. The role of states lies in
the balanced regulation of producers, for which it is
necessary to create targeted state programs aimed at
accelerating progress in this area. Thus, it can be said
that the existence of a high standard of quality leads
to an increase in the efficiency of the economy, in-
creases the competitiveness of the product, increases
the authority of countries in the world market.
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Abstract. In this article, the authors investigate the most fundamental feature of the processes

taking place in the modern economy - the reorientation from the production of material goods to the

production of services. The authors argue that in the service sector of the economy from the point

of view of changes in the structure of work, the most intensive changes occur where the production

and consumption of services are closely related to each other. The authors conclude that the market

is driven by a management model that relies on engagement and front-line staft with training and

pay for all tasks at all levels of the organization. Another concluding comment by the authors is that

there is a difference between production and service-oriented management models. According to

the authors, a new customer-oriented accounting model needs to be developed.

Keywords: production of services; consumption of services; service-oriented management mod-

els.

The economic history of the twentieth century is
partly confirmed by D. Bell’s theoretical concept of
the stages of development of civilization in pre-in-
dustrial, industrial, and post-industrial societies [S].
The most economically developed countries of the
West entered the stage of post-industrial develop-
ment more than 20 years ago. This circumstance al-
lowed Francis Fukuyama to surprise the intellectual
community at one time, prophesying about the end
ofhistory. According to Fukuyama, humanity has al-
ready reached the final forms of optimal state organi-
zation and economic development. In other words,
Fukuyama believed that civilization had come to the
creation of a “progress matrix” scheme, which leaves
no room for individual countries to choose their

own, special path of development. Today, when the
philosopher himself rejected his previous concepts,
we can talk about the complete unpredictability of
the world, impending chaos, the impossibility of
sharing experience with other developing countries.
Nevertheless, humanity could not help finding a way
out of the dead-end of its so-called evolution.
According to the general recognition of the sup-
porters of the post-industrial society, the most funda-
mental sign of the ongoing processes is the reorienta-
tion of production from the production of material
goods to the provision of services and information
processing. In turn, in the economic sphere of services,
in terms of changes in the structure of the labor force
and employment, these processes are most intense not
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in those areas where traditional services are offered
(household, transport, trade), but in those where
people and consumed their services are closely related
to each other. Thus, modern views on the future of
society are associated with personal and professional
development and improvement of the person himself.
This leads to the identification of long and complex
chains of personal and social needs as the main task,
for example, favorable living conditions, health care,
awareness-raising, human intellectual development,
and other areas. Accordingly, at the top of this chain
of needs should be healthcare, leisure and entertain-
ment, telecommunications, and other industries, as
well as the infrastructure that supports them.

In the twentieth century, fundamental changes
in the nature and orientation of modern society led
to the replacement of specific economic models of
development and the corresponding paradigms of
managing economic objects in a chronology that
tully coincides with Bell’s chronology:

— 'The beginning of the XX century is a period
characterized by the orientation of companies to-
wards production capabilities, the effective use of
their resource potential, and the offer to consumers
what the business entity considers necessary to pro-
duce (a striking example of such products is the se-
rial production of standard products over the course
of many years);

— The middle of the 50s - the period of domi-
nance of the marketing approach with a focus on
large segments of the mass market;

— The modern stage of economic development is
characterized by the fact that the main issue of business
success is the needs of client groups and, if possible, a
specific client. The national economies of developed
countries, which have passed to the post-industrial
stage, are moving from mass production of standard
products to highly specialized and small forms of pro-
duction, taking into account individual needs.

The latter phenomenon, first introduced in Eng-
land and then in international scientific literature and
business practice, is known as customization and

means a unique, individual approach to creating a
product and meeting the needs of a particular client.
This is not only ethically attractive but also beneficial
from an economic point of view, as it creates a con-
crete advantage for the customer by providing more
value and quality. This concept has been scientifically
developed among a number of researchers and has
received the name “service factory” when its objects
refer not only to the service sector but also to any
business activity, externalization of business pro-
cesses, a network of partnerships (often with a rather
narrow content system). Creation of the term - “out-
sourcing”. Under these conditions, the application
of the principles and methods of operation of the
“service factory” is seen as a competitive necessity,
which is often referred to as a service imperative [3].

Thus, the provision of services aimed at meet-
ing the specific personal and corporate needs of
the client is carried out mainly by modern organi-
zations, including its concepts, methods, and tools
are used to manage service organizations, and com-
petitive operating strategies are determined based
on the best delivery skills. services. A society whose
economic institutions are willing to adopt such ap-
proaches becomes truly service-oriented, along with
the transformation of the industrial economy into a
service-oriented economy.

For the development of service theory and, in
particular, the theory of service management, it is
necessary to identify a number of still changing man-
agement paradigms. Let us agree that paradigms are
made up of values and procedures that determine
our thinking and beliefs and, accordingly, the behav-
ior of the organization. In this context, paradigms
are part of organizational culture and, in theory,
form the basis of scientific research. For paradigms
to underpin innovation and change, they must first
be defined - this is the first step in verifying their
adequacy and taking advantage of new management
approaches and practices.

To determine the essence of values associ-
ated with the characteristics of a particular type of
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managerial thinking, three management paradigms
can be distinguished: production, bureaucratic and
legal, and service. It should be especially noted that
paradigms cannot be named according to the type of
organization from which they originated. The role of
paradigms is that they represent an archetype.

The manufacturing paradigm is product-orient-
ed. She focuses on technology research and projects,
design, mass production, mass marketing, large-scale
operations, automation, computer technology, and
specialization. Productivity plays an important role
here, and therefore the paradigm focuses on cost and
capital use, while quality is reduced to adherence to
technical standards and specifications.

The scientific approach to management is prob-
lematic in the sense that it is standardized. This phi-
losophy is based on the concepts of authors of the
late nineteenth and early twentieth centuries, such as
Frederick Taylor, Henry Ford, and others. The idea
is that the organization will be more efficient if the
emphasis is on the division of labor and specializa-
tion. According to scientific leadership, the efficiency
within each specialization becomes maximum or, in
extreme cases, optimal. This concept worked quite
effectively throughout the twentieth century.

The industrial management paradigm is rooted
in the manufacturing sector and is still used by many
service organizations today. Organizations using this
approach find positioning strategy, promotion, and
advertising to generate sales revenue; At the same
time, labor and other operating costs should be kept
to a minimum. In general, the industrial paradigm
focuses on revenue and operating costs and does not
consider the role of staff in meeting customer needs
and generating significant profits [1].

Industrialists believe that good workers are hard
to find. The industrial model supports the idea that

“everything is the same, so it is better to trust people
than technology, machines, and systems.” [4]. Ad-
herents of this approach believe that most service
providers are indifferent, low-skilled, and unable to
do anything but simple tasks. Thus, the workplaces
in the industrial model are narrow and leave almost
no room for service personnel to make independent
decisions. To reduce operating costs, many firms,
following the industrial model, are replacing their
permanent staft with less experienced and less dedi-
cated temporary workers. In some cases, employees
are laid offin order to minimize the company’s oper-
ating costs until the conditions for mandatory wage
increases and other benefits are introduced. How-
ever, with the development of post-industrial soci-
ety, this approach no longer “works”, because society
has reached a state where a service is important, and
service is not a function, but a process that includes
many business functions.

Conclusion

The three types of paradigms discussed highlight
different aspects of governance. The discipline, pre-
cision, and standardization of the manufacturing
paradigm can be used in part in service operations
as well as in efforts to treat clients with respect in
the context of the legal-bureaucratic paradigm. The
appeal to the service paradigm occurs in all types of
organizations, but the transition period lasts a long
time, so the paradigm of management services in
practice is often more fashionable rhetoric than the
actual activity.

Achieving leadership in the service sector and
economic well-being is becoming the main task of
single enterprises. This problem is all the more rel-
evant both for theory and practice. We can only wish
the service paradigm to be at the center of all types
of business in the future.
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QUALITY OF TAX SERVICE AT PRATAMA
CIREBON ONE TAX SERVICE OFFICE

Abstract. Quality is often interpreted as an everything that satisfies the customer or lives up to ex-
pectations. Service quality assessment is carried out at the time of the service implementation, namely
when there is contact between service recipients or consumers and the public with the party providing
or service officers. The quality of tax services can be seen from the characteristics of professionalism of
officers in providing services in accordance with the demands of taxpayers, it seems that in reality public
service providers are not always able to feel and understand the public desire of taxpayers appropriately.
This research aims to find out the quality of tax services at the Cirebon One Primary Tax service office.
This research applies qualitative method, research design refers to field observation, and interview and
documentation study to obtain data and information. The quality of tax services will be seen in terms of
equality, fairness, loyalty and responsibility. The quality of tax services has not fully fulfill the demands
of taxpayers, if the government is able to show the benefits of the tax system has been ensured that the
public performs tax obligations correctly in accordance with tax laws and increasingly achieves expec-
tations. The results show that if the officer performs his duties with creativity, innovation and commit-
ment, it can encourage all elements of the taxpayer public to increasingly trust and grow compliance to
pay taxes, as the fulfillment of shared needs and caring attitudes for others. This is allowing that the tax
can treat the community more voluntarily in fulfilling obligations to the state for the nation’s welfare.

Keywords: Service Quality; Similarity; Fairness; Loyalty and Responsibility.

L. Introduction the high level of compliance of taxpayers in comply-

The service quality can be interpreted as every-  ing with tax obligations. To become an independent
thing that satisfies the customer or according to the  nation, the government has to be able to increase state
required necessities. Taxpayer awareness is a factorin  revenues, one of which is from taxes. An independent
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nation cannot be separated from the role of its commu-
nity and administratively as well as operationally con-
tinues to demand the ability of the Directorate General
of Taxation to be able to achieve the acceptance target
as expected, and the government wishes to encourage a
sense of responsibility and can provide quality services
to the community. Given how important receipts from
the tax sector are, therefore the obligation of citizens
in paying taxes is contained in the 1945 Constitution
Article 23A states “Taxes and other levies that are coer-
cive for the purposes of the state are regulated by law”.

The provision of public services by the state to its
citizens is one form of transaction between the state
and its citizens; the public wants to see clearly, what
has been implemented with the tax money they have
paid, whether the service becomes smooth, whether
the means associated with the public interest are get-
ting better and noticed by the government. As con-
tained in (Indonesia [7]) on public services that: “The
state is obliged to serve every citizen and resident to
tulfill its basic rights and needs within the framework
of public services. Quality can be used to assess or
determine the level of adjustment of a thing to its re-
quirements or specifications (Pasolong [10]).

To creating easy access the extent of the services
quality provided by tax officials, there needs to be cri-
teria that indicate whether a service provided is quali-
fied or not. The service quality in practice has not been
so evident about the equal treatment for the taxpayer
public that approaches the element of justice, especial-
ly for a pluralistic society. The reality is that the submis-
sion of Annual Notification Letter (SPT) has not been
able to build public awareness of taxpayers because the
quality of tax services provided by tax officials has not
tulfilled public expectations. Taxpayer satisfaction in
the management of government tax receipts is more
informed about the level of misappropriation than
concrete evidence of infrastructure development, eco-
nomic improvement and social welfare.

According to the research from Bdtrancea et.al,
[3] on the tax compliance model with an emphasis on
the economy and a behavioral perspective is conveyed

so that governments and tax authorities should con-
sider that model when designing fiscal policy. Those
Aspects considered are sociological and psychological
factors, which form compliance, namely, attitudes, be-
liefs, norms, perceptions, motivations. The research,
authors, looked at the impact that tax officials’ services
have on taxpayers on sociological and psychological
factors such as beliefs, norms, and motivations. The
Research conducted by (Efebera, Hayes, Hunton, &
O’Neil [S]) as they have historically been viewed as
having an immaterial impact on Federal tax revenues.
However, the earned income tax credit (EITC with
the title of the research Tax Compliance Of Intention Of
Low Incomes Individual Tax Payers in 2004) explained
in the research that compliance and intention have
a positive relationship that is with the perception of
shares to the tax system, normative expectations in
compliance and punitive giving.

At this time, the role of tax has dominated the Do-
mestic Government in the Indonesian State Budget.
The government set a target of IDR1,861.8 trillion In
the Draft State Budget (RAPBN) 2020. The target is
13.3% higher than the projected tax revenue in 2019
of 1,643.1 trillion. Meanwhile, the tax ratio is targeted
to reach 11.5% of GDP by 2020. This is also higher
than the 2019 tax ratio of 11.1% (Badan Pusat Statis-
tik, [2]). According to (UU No. 27 TH 2007 [15]),
tax is a mandatory contribution to the State owed by a
person or entity that is coercive under the Law by not
getting directly rewarded and used for the purposes
of the State for the greatest communities prosperity.

The quality necessity of tax services is a shared re-
sponsibility between officers of the Directorate Gen-
eral of Taxation and the taxpayer community. The
quality of tax services is currently one of the crucial is-
sues for officers of the Directorate General of Taxation
and a demand of taxpayers. As stated in the regulation
of the Director General of Taxation Number PER-02/
PJ/2017 concerning Amendments to the Regula-
tion of the Directorate General of Taxation Number
PER-27/PJ/2016 concerning Standards of Service in
the Integrated Service Office of the Tax Service Office.
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Moreover, itis also listed also in article 7 point ain the
circular of the Director General of Taxation Number
SE-55/P]/2008 concerning the quality of tax services.
(Chaizi [4]) stated that tax administration reform
is an improvement or improvement of performance
in the administration, either individually, group or
institutionally. The goal is to be more efficient, eco-
nomical and fast. This can happen if; (1) Simplified
tax structure for ease, compliance and administra-
tion, (2) a suitable reform strategy shall be put for-
ward, (3) a strong political commitment to improv-
ing tax administration. Awareness and compliance
of taxpayers in tax obligations is an important factor
for the increase of tax recipients of a country, there-
fore there is a necessity to be a regular review of the
factors that affect the compliance level of taxpayers.
At the Cirebon One Primary Tax Service Office,
where taxpayers who perform tax obligations in Tax
Service Office Pratama Cirebon One in the annual re-
porting notification of personal tax persons tax year
2016-2018.1In 2016, of the number of registered tax-
payers, 134,188 people reported that notification let-
ter amount 28,026 people. In 2017, amount 29,518
registered taxpayers who reported notification letter
amount 27,670 people. While in 2018 from the num-
ber of registered taxpayers amount 31,243 people who
reported notification letter amount 29,939 people.
Tax Service Office Pratama Cirebon One has the
number of private taxpayers registered in 2018 tax

year of 31,243 taxpayers. The large number of tax-
payers has the same characteristics as other taxpayers
registered in Tax Service Office Pratama, especially in
Cirebon. Cirebon City as one of the cities that is being
improved and developed in West Java is considered
potentially in ranking income from the tax sector and
increasing public participation in tax administration.
The tax potential spread in Cirebon City area is very
wide in collecting tax receipts; the administrative area
of Cirebon City covers an area of 37.54 Km.

Service areas include housing complexes,
shopping complexes, transportation, warehous-
ing, shopping centers, universities, educational
institutions, retail trade centers, government of-
fices, office buildings, hospitals, banks, and oth-
ers, and have a variety of business types, namely
industrial businesses, construction, accommodat-
ing services, transportation, warehousing, trade,
restaurants, companies and other businesses. The
working area of Tax Service Office Pratama Cire-
bon One includes S (five) sub-districts consisting
of 22 (twenty-two) sub districts. The wide working
area and large business potential has not been bal-
anced with the service quality.

Taxpayers who perform tax obligations in Tax
Service Office Pratama Cirebon One in this case the
reporting of the annual tax return of private persons
in the period of 2016-2018 tax years is presented in
(Table 1) below.

Table 1.— Tax Service Office Taxpayer Compliance Statistics Primary Cirebon One

Classifications 2016 2017 2018

1. Registered Taxpayers Must Be Notified 134.188 29.518 31.243
« Organization 8.128 3.199 3.192
« OP Non-Employee 13.166 4.439 6.528

. OP Employee 112.894 21.880 21.523
2016 2017 2018

2. Realization Of Notification Letter 28.026 27.670 29.939
« Organization 2.069 2.069 2.220
« OP Non-Employee 3.830 4.240 4.693

« OP Employee 22.127 21.361 23.026

Source: (Pemerintah Republik Indonesia, 2019)
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Based on table 1, it appears that tax receipts ob-
tained by Tax Service Office Pratama Cirebon One
during the last 3 (three) years have experienced ups
and downs. In 2016, Tax Service Office Pratama Cire-
bon One collected taxes worth 656,062.61 million ru-
piah, decreased in 2017 to 604,188.85 million rupiah,
then increased in 2018 to 720,874.15 million rupiah.

II. Research problems

Based on the description in the background of
the research there are several problems in the imple-
mentation of the quality of service in the primary tax
office Cirebon One is as follows:

1. Public taxpayers have not received services in
the same treatment provided by tax officials.

2. Consistency in service, honesty, fair treatment
and loyalty in the implementation of taxpayers is still
low.

3. The readiness and responsibility of the officer
in serving has not been as expected.

4. Limitation of taxpayers’ digital capabilities in
the application of modernization of taxation

The system of tax service information and officers
have not maximally implemented physical facilities.

III. Research method

In this study, the approach used is qualitative re-
search. (Moleong [9]) defined qualitative methodol-
ogy as a research procedure as a research procedure
that produces descriptive data in the form of written
or spoken words from people and observable behavior.

This approach is directed at the background of
the individual holistically (intact). Therefore, in this
case, it should not isolate an individual or organiza-
tion into variables or hypotheses, but it is necessary
to view it as a whole. This research requires primary
data and secondary data. Primary data is data ob-
tained from the collection information from infor-
mants and field condition records obtained through
observations at the research site using interview
guidelines. While the secondary data is obtained
from the literature and documentation study owned
by the Tax Service Office of Pratama Cirebon One.

The main method of analysis in this study is
qualitative data. Where analysis requires drafting
very broad information, moving from conversation
or writing to files and making decisions whether
analyzing data by hand or computer (Imam Ghozali
[6]). Data analysis is the process of composing data
so that it can be interpreted widely. Building data
means classifying it into patterns, themes or catego-
ries. Interpretation means classifying it to the results
of analysis, explaining patterns or categories, looking
for relationships between various concepts that be-
come the basis theory. The data analysis steps in this
study used interactive model data of analysis tech-
niques (B. Miles, Huberman, & Saldana [1]; Sugi-
yono [ 14]) for data analysis conducted through data
collection, data reduction; display data; and conclu-

sion drawing/verification.

Data
Collection

Data
Condensation

Conclusions :
Drawing/Verification

Figure 1. Components in Data Analysis of Data Validity
Source: (B. Miles et al. [1]; Sugiyono [14])

46



QUALITY OF TAX SERVICE AT PRATAMA CIREBON ONE TAX SERVICE OFFICE

In this study to test the validity of data used data
triangulation techniques that combine from various
data collection techniques with triangulation, then
actually researchers collect data with triangulation,
then actually researchers collect data that simultane-
ously tests the credibility of data, namely checking
data credibility with various data collection tech-
niques and various data sources (Sugiyono [13]).

Triangulation Techniques, means researchers use
different data collection techniques to obtain data
from the same source. Researchers used participa-
tory observations, in-depth interviews, and docu-
mentation for the same data source simultaneously.
The implementation of services at the Primary Tax
Office is based on tax regulations and tax adminis-
tration that is effective, efficient, and trusted by the
public, by prioritizing the public interest of taxes.
This research was conducted to describe and analyze
the quality of service by tax officers Cirebon One by
using four aspects, namely equality, equity, loyalty, re-
sponsibility, and factors that contribute to the service
quality and the ideal service quality model in the Tax
Service Office Pratama Cirebon One.

It seems that the response of the informant of
the tax service operator regarding the quality of
tax services almost provides positive information
because it always takes refuge in the name of rules
and regulations. However, when paying attention
to the informant’s answer about the quality of tax
services provided by tax service officials, taxpayers
aren’t generally satisfied with the tax services at the
Cirebon One Primary Tax Service Office. This reality
provides an overview of the gap or gap that inhibits
between tax service officials and the taxpayer public
regarding the quality of tax services at the Cirebon
One Primary Tax Service Office.

IV. Result and discussion

— Analysis of the tax services quality at the
Office of Tax Services Pratama Cirebon one

The Research on the tax services quality at Tax
Services Office Pratama Cirebon One was con-
ducted by analyzing four aspects. These are namely

the aspect of equality seems that taxpayer services
performed both primary and secondary still need to
be improved, as a result of the lack of optimal ad-
ministrative system, especially the modernization
process has not been maximized and the taxpayer
public considers the element of taxpayers still need
to be improved in serving taxpayers. The tax service
of administration system is still unable to create an
equitable bargaining position between the tax offi-
cer as the implementer of the law and the taxpayer
public as the recipient of the tax service. The main
obstacles lie in human resource incompetence, role
incompetence and weak bargaining power.

Equity aspects have not shown attitudes and ac-
tions that have not been neutral, there is still a dis-
criminatory not all taxpayers are treated equally, social
and economic values are enforced, so that the neutral-
ity of officers and honesty in providing services is still
difficult to prove. In this study, the element of equity
(fairness) is measured by fair service, accuracy of ser-
vice in accordance with the provisions, fairness in the
time of tax service, fairness of officers to the rules of
tax services, fairness in tax laws and the suitability of
services provided with applicable provisions. With
the fulfillment of the principle of fairness in tax col-
lection, it is very unlikely that taxpayers in neglecting
their obligations, taxpayers will prefer to comply in
terms of fulfilling their tax obligations rather than hav-
ing to bear the sanctions given. Generally compliance
in fulfilling its tax obligations is a fair taxation system’.

Aspects of loyalty shows that transparency and
accountability of services have not been able to be
realized in real terms, due to the lack of fulfillment of
basic rights of public needs of taxpayers, concerning
procedures and mechanisms of service work are less
informative, less accommodating, inconsistent, lim-
ited facilities, facilities and infrastructure services, so
as not to guarantee legal certainty, time and cost, and
allow actions that indicate discrepancies. Aspects of
responsibility as a public service management tool
have not been so evident in the ability to improve the
public satisfaction index of taxpayers. Public services
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conducted by government officials are still found a
point of weakness so that it can not fulfill the qual-
ity expected by the taxpayer public, marked by the
number of public complaints of taxpayers. As a result
of the imbalance between the services needed and
the expected results.

To improve voluntary taxpayer compliance,
good service is required for taxpayers, equality, fair-
ness and openness in implementing tax regulations.
Therefore, quality services provided by tax organiza-
tions can build taxpayer compliance if the commit-
ment applied as one of the supporting achievements
of the expectations of the Cirebon One Primary Tax
Service Office. Commitment in quality service be-
comes one of the main principles in tax collection
as the embodiment of state obligations. Although
taxpayers are given the trust to calculate report and
pay the amount of tax owed, taxpayers must remain
honest and always stick to the provisions of appli-
cable tax laws.

If the government is able to show the benefits of
the tax system, it is certain that the public wants to
carry out its tax obligations correctly in accordance
with tax legislation. Therefore, it is appropriate for
the government to improve the tax system, not only
based on its tax rules, but also to regulate the ben-
efits of the tax obligations for the public will carry
that out. According to (UU No. 28 Tahun 2007
[16]) concerning the Fourth Amendment to (Pres-
iden Republik Indonesia [12]) concerning General
Provisions and Procedures for Taxation of taxpayer
compliance can be identified as taxpayer obligations
in taxation.

Formal compliance in taxation means the state of
taxpayers who carry out their rights and obligations
in a disciplined manner in accordance with appli-
cable laws and regulations (Widjaya [17]). Compli-
ance in taxation is the level to which taxpayers com-
ply with tax laws. Submission compliance is part of
an individual’s moral obligations. Norma cannot be
separated from the honesty of taxpayers in fulfilling
their tax obligations. Perceived behavioral control

in the context of taxation is how strong a taxpayer’s
level of control is in displaying certain behaviors,
such as reporting their income lower, reducing the
burden that should not be reduced to income, and
other tax non-compliance behaviors.

Letter submission compliance (filing compli-
ance) context of the implementation of self-assess-
ment system is closely related to the level of com-
pliance of taxpayers in the payment of correct and
honest taxes. However, in reality, the implementa-
tion of taxation with a self-assessment system shows
the level of compliance of taxpayers is still low so
that it demands the Tax Service Office always to
conduct coaching and supervision in taxation for
taxpayers.

Commitment in the tax system there are limita-
tions (constrains) as an indicators that indicate the
level of compliance (tax compliance) of taxpayers.
Among others, it concerns the timing of the imple-
mentation of tax obligations (time compliance) and
the amount of taxable compliance. Taxpayers are
said to be non-compliant or non-compliant if they
do not carry out their tax obligations (not register-
ing themselves, not paying and reporting their taxes
correctly) in accordance with the set period, or the
amount paid is lower than the actual one. Based on
the Law on General Provisions of Taxation, the tax-
payers are referred to as follows:

1. Timely in delivering the Notification Letter;

2. Have no tax arrears for all types of taxes, except
tax arrears that have obtained permission to install-
ment or delay the payment taxes;

3. Financial Statements are audited by public
accountants or government financial supervisory
institutions with unqualified opinions for 3 (three)
consecutive years; and Never been convicted of a
criminal offence in the field of taxation based on the
decision of a Court that has had a permanent legal
force in the last S (five) years.

Researchers visualize the ideal model of ideal tax
service quality proposal at the Office of Tax Services
Pratama Cirebon One below:
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QUALITY OF TAX SERVICE AT PRATAMA CIREBON ONE TAX SERVICE OFFICE
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1. Commitment of Equality officer behavior
tax ofﬁcer Aspect and equal
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services Aspect Fair service,
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: | workers and
. cs>f taxation loyalty to work
. Service
innovation
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and integrities in
the task not just
carrying out the

orders of superiors

Diagram 1. Ideal Tax Service Quality Proposal Model
Source: Data Researcher (2019) Managed

V. Conclusion

The results of the research that has been done
that the quality of Tax Services Office Pratama Cire-
bon One has used the four aspects according to the
theory from (Miller [8]) theory, namely; equality,
equity, loyalty, responsibility. While the compliance of
reporting (reporting compliance) of taxpayers to fulfill
their tax obligations able to increase while the tax of-
ficer is committed to upholding a fair taxation system
and the results are really intended solely for the ful-
fillment of public goods and services, not the other
way around. Therefore, the service quality seen from
the equality aspect of taxpayer services performed
both primary and secondary still needs to be im-

proved. For equity, aspects have not shown a neutral
attitude and action, there are still differences in ser-
vices, because not all taxpayers are treated equally.
While the aspect of loyalty has not been optimal as
real shows that transparency and accountability of
services have been realized and felt by the public.
Aspects of responsibility as a public service manage-
ment tool have not been so evident in the ability to
increase public satisfaction of taxpayers.

So ifthe tax officer can carry out the four aspects
according to (Miller [8]) said that: “The important
elements of the quality of tax services are Equality
(equality of tax services), Equity (fairness), Loyalty,
Responsibility, and Commitment to factors that con-
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tribute to improving the service quality and support-
ing the quality model of service. These are in accor-
dance with the expectations of taxpayers, and then
the quality of tax services is carried out well. This
is based on the type of bureaucratic behavior that
consistently provides quality services to all parties

regardless of political affiliation, social status and so
on. If it fulfill or exceeds taxpayer expectations or
the smaller the gap between the fulfillment of the
promise and the expectation of the taxpayer is the
closer the measure of performance to the standards
expected by the taxpayer.
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OCHOBHbIE METOAUYECKUE ACIMNEKTbI AHAJIN3A
MHHOBALMOHHOWN AKTUBHOCTU NPEANPUATUN

AnnoTanus. B cTaTbe IpeaAOXKeHO BUACHUE PA3AMYHbIX YUEHDIX IT0 IOBOAY H3yIeHHUS IIPOOAEMBI
MHHOBAIJMOHHO! aKTUBHOCTH, ITOKa3aTeAell 1 paKTOPOB 00YCAABAMBAIONINX AQHHBIN IpoLjecc. AK-
LIEHT CA€AAH Ha HEAOCTAaTOYHOCTH OCBeIlJeHHs BOIPOCa MEeTOAMYECKOTO XapaKTepa U, KaK CAGACTBHE,
OTCYTCTBHE CTAOMABHOI CHCTeMBI II0Ka3aTeAel, METOAUYECKHX ITAIIOB U IIPHEMOB HCCAEAOBAHMSL.
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Y MCTOYHHMKH QUHAHCHPOBAHUS, UHHOBAIIMOHHAS IIPOAYKIIHS, UHHOBAIIMOHHBIE TEXHOAOTHH, 3P PEKT.

VHHOBAIIMOHHASI AESITEABHOCTD IMPEATIPHSTUR — TOCIOCOOHOCTH U TpebyeT CUCTEMHOTO YIIPaBACHHSL.
y>Ke AABHO CTaAQd TAABHBIM YCAOBHeM UX KOHKypeH- B XXI Beke B KOHKypeHTHO! 60pbbe BBIUIPBIBAIOT
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Te MPEAIIPUATHS, KOTOPbIe SIBASIFOTCS MHHOBAITMOH-
HO aKTUBHBIMU. ECAM 5ke IpeAIpHsTHe He SABAsIeTCS
AVAEPOM OTPACAH, UIMEHHO MHHOBAIIMOHHAS aKTHB-
HOCTb CTAHOBUTCSI OCHOBOM COXPaHEeHHs ero Ha PhIH-
Ke MAU AQ’Ke BhDKMBAHUA.

W3y4yeHrneM HHHOBATUKU Y MHHOBAI[MOHHOM aK-
TUBHOCTU IIPEANIPUATHI 3aHUMAANCDH PSIA YICHBIX.
Cpear HUX MOXKHO BbIAGAUTD TakHX Kak: T. Bacuabe-
Ba, A. laapunnckuit, B. I'eitry H. Iaapunens, I1. I'pu-
ropyk, T. I'punbko, B. I'yceBa, M. Asxaman, . JKaau-
A0, A. JKuxop, C. Mavenkosa, B. Masyp, B. Maab1ies,
M. Oporiok, A. ITloBkaarok, A. Yemoayposa, A. da-
meBckas, A. PeayroBa, A. SIkoBaeBa u Apyrue.

VIMu mcCA€AOBAAMCh AMHAMUKA, TEHAEHIIHH,
TEeMIIbl ¥ IIPOTIOPIIUH MHHOBALMOHHOTO Pa3BUTH
IPEAPHATHI, BAUSHIE PaKTOPOB KOHKYPEHTOCIIO-
COOHOCTH Ha [TOBbIIIEHE YPOBHS HHBECTULHOHHOM
AKTUBHOCTH IIPEAITPHUATHHN, peTHOHOB U 9KOHOMUKHU
B nieaoM. Hapsiay ¢ aTM HeAOCTaTOYHO BHUMAHUSA
YAEASIAOCh MCCAEAOBAHUIO (PAKTOPOB COIJMAABHO-
9KOHOMHYECKOTO HAIIPABAEHUSI, HECTAOUABHOI I10-
AUTHUYECKOM Y 9KOHOMUYECKOM CUTYalJu1 Ha COCTO-
sIHMe MHHOBAIJMOHHOTO Pa3BUTHS HAIJMOHAABHOM
akoHOMHKH. He B moAHOM 06BEMe PaCKPHIBAAKCH
BOIIPOCHI, CBSI3aHHBIE C METOAUKOM 1 METOAOAOTHEMH
HCCAEAOBaHMsI AAHHOT Ipobaemsr. Kak caeacTBHE,
OTCYTCTBYeT CTAOMAbHAS CHCTEMA IIOKA3aTeAel, Me-
TOAMYECKHX 3TAIIOB U IPHUEMOB HUCCACAOBAHMSL.

Ileab crarbu — cucTeMaTrusanus MHGOpMaLUU
II0 TIOBOAY METOAMKY UCCACAOBAHHS BOIIPOCA HHHO-
BAaIlMOHHOMN aKTUBHOCTH IPEAIIPUATUI B YCAOBUSX
HEeCTAaOMABPHON 3KOHOMHUYECKOM U IOAUTHUYECKOM
CUTYallUd OCHOBBIBASICh HA CTATUCTHYECKON OTYET-
HOCTH XMEABHMIIKON 00AACTH.

WMayuyuBmu cTaTUCTHYECKYI0 HHQPOPMALIUIO
XMeAbHUIIKOM 0OAACTH A€AAEM BBIBOA, YTO OTCYT-
CTByeT CUCTEMHOCTb ITocAepHel. Tak, AuHaMude-
CKHI pSA HEKOTOPBIX ITIOKA3aTEACH IIPOAHAAUZUPO-
BaTb HEBO3MOJXXHO, B CBSI3U C T€M, UTO 3a PSA AeT
uHPOpMaLMsL AMOO OTCYTCTBYeT, AMOO SIBASIETCS
KOMMepYeCKOM TaltHOH (). ITpuyem oAHMH rop KoM-
Mepyeckas TaliHa, a Apyroi HeT. [To Hamemy MHe-

HUIO HY’KHO IIOPaboTaTh Hap 9TUM BOIIPOCOM U BCe
YIOPSIAOYHUTb.

MeTOAOAOTHYECKOIT 6a3011 ICCAEAOBAHUSI BBICTY-
IAIOT TaK{e IPUEMBI ¥ CIIOCOObI — AHAAM3 U CHHTES,
MHAYKIVS U AGAYKLIUS, CPaBHEHME, PSIA AUHAMUKY,
MOHOTpadUIeCKHIl 1 TOMY II0OAOOHOE.

ITop MHHOBALIMOHHOM AESITeABHOCTDBIO, Ha Halll
B3TASIA, CAEAYET IIOHMMATh BCE AEHUCTBUS HAYIHOTO,
TEXHOAOTUYECKOT0, OPraHU3aLIMOHHOTO, GHHAHCO-
BOrO M KOMMEPYECKOIO XapakTepa, IPHBOASIIKX
K COBEPIIEHUIO0 HHHOBALIHIA.

ITpeApuUsTHS, OCYLIECTBASIOLE MHHOBAL[HOH-
HYIO AESITEABHOCTD MOXKHO OTHECTH K HHHOBALIMOH-
HO aKTUBHBIMI.

MeToaMKa aHAAM3a HHHOBALIMOHHOM aKTUBHOCTHU
IPEATIPUSITHI IPEAYCMATPHBAET OCBEIeHNE ITAIOB
IPOBEAEHIS HCCAEAOBAHIISI AAHHOTO IpOLecca C pac-
KPBITHEM COOTBETCTBYIOLIEN CUCTEMbI IIOKA3aTEAEH.

Ha nepBoM sTare aHaA¥M3a MHHOBAIJMOHHOM aKTUB-
HOCTH [IPeAAAraeM HCCAEAOBATb PAOOTHIKOB, KOTOPbIE
ObIAM 3aA€NICTBOBAHbI B BHIIIOAHEHHMHU HAYYHDBIX UCCAL-
AOBAHUI1 1 pa3paboToK. ITokaszareAsiMu, [Py 9TOM BbI-
CTYAIOT — 0011ee KOAUYECTBO PAbOTHHUKOB BCETO, B TOM
YHCAE ICCACAOBATEAEH B Pa3pese KaTeroOpHyil [IepCOHAAA
(MccaepOBaTeAM, TEXHUMKH M BCTIOMOTATEABHBIH TIEPCO-
HAA), yPOBHS 00pa3oBaHKs, OTPaCcAel HayKH, BO3PACTa,
oAa ¥ Tomy opo6Hoe. Ocoboe BHUMaHIeE IIpepAara-
eTCsl yAEAUTD UCCAEAOBAHHIO ITUX [TOKA3aTeAel Ha 6ase
paitoHa, 00AACTH, CTPAHBI K TOMY IIOAOOHOE.

Bropoit MeToANYeCKHUIT TAIl IPEATIOAAraeT U3-
y4eHre BHYTPEHHUX 3aTPAT Ha BHIIIOAHEHHE HCCAE-
AOBaHui1 1 pazpaborok. Crucrema moxasareAeil pu
3TOM BKAIOYaeT oOOMmuil 00beM MHHOBALIMOHHBIX
PAcXOAOB, B TOM YHCA€ IIO HAIIPABACHUSIM MHHOBA-
LIMOHHOM AESTEABHOCTH, PACXOADL HA BHIIIOAHEHHE
HCCACAOBAHHII U Pa3pabOTOK [T0 BUAAM, HICTOYHHIKAM
uX pUHAHCUPOBAHUS U OTPACASIM HAayKU B paspese
BHAOB paborT. 3Aech, KaKk M Ha [IPEAbIAYLIeM dTalle
3HAYUTEABHOE BHUMAHHE YAEASETCS aHAAV3Y BbILIE-
YKa3aHHBIX [TOKa3aTeAeN HA MAaKPOYPOBHe.

CAeAyIOIIUM LIAaTOM aHAAW3A SIBASIETCS M3yde-
HUe AVHAMUKY [IPEATIPUSATHIL, KOTOPblE BHEAPSIAU

52



BASIC METHODOLOGICAL ASPECTS OF ANALYSIS OF INNOVATIVE ACTIVITY OF ENTERPRISES

vHHOBaIMK (TIPOAYKIHIO U / AU TEXHOAOTHYECKHUE
TIPOIIeCCh).

AGCOAIOTHBIE BEAUMHHbI AMHAMUKHU TIPEATIPHU-
ATHUit, KOTOpble BHEADSAUM UHHOBAIMHU (TIPOAYKITHIO
¥ / MAU TeXHOAOTHYECKHE ITPOLIECChI) IO CYTH Tlepe-
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2010 2015

KAHKAIOTCS C MOKA3aTeASIMH MHHOBAIITHOHHOM aKTHB-
HOCTU IIPEAIIPUATHN U CBUAETEABCTBYIOT O TOM, YTO
HMHHOBAIIMOHHbIE IIPOAYKIIMS U TEXHOAOTHS SIBASIIOT-
CSI OCHOBHBIMH aCIHEeKTaMH MHHOBAITMOHHOM! AESITEAD-
HOCTU IIPEAIIPUATHIA XMeAbHHUIIKOM 00AACTH.

2017 2019

Ton

PucyHok 1. YaenbHbiii BeC NpeanpusaTnii XMenbHULKOM 06nacTy YKpavHbl,
KOTOPbIE BHEAPSAIN MHHOBALIMM K OOLLIEMY KOJIMYECTBY NMPeanpusTmii

HcTo4YHUK: cucTeMaTn3npoBaHo Ha 6ba3e CTaTUCTUHECKOM
OTYETHOCTU XMEJIbHULIKOM 00nactu YkpauHbl [5]

Pucynox 1 cBHAETEABCTBYET O TOM, YTO YMEHb-
IIHACS] YAGABHBIN BeC MPeAPHATHI, KOTOpbIe BHe-
Apsiau nHHOBanuu. He6oAbmoe oxxuBaeHre HabAO-
Aaem anmb 2019 ropa. Ho, AAst AOCTHOKEHMS XOTS ObI
ypoBHi0 2010 roAy Hy>kKHO XOpOLIO ITOPaboTaTh.

CAeAyIOIUM MIaTOM aHAAM3A SIBASIETCSI HICCACAO-
BaHHe KOAMYeCTBa BHEAPeHUI HHHOBAIIMOHHOM IPO-
AyKLUH 1 06bEMa peaAn30BaHHOM HHHOBAIJMOHHOM
npoaykiun. KoanyecTBo BHEAPEHHBIX HOBBIX BUAOB
MHHOBAITMOHHOM ITPOAYKIIUH (Tosapos, yCAyr) B AU-
HaMHKe yMeHbIIHAach. Tak, ecan B 2010 roay aTa Be-
AWYMHA COCTaBAsIAA 36 epunuil, To 201913, T0O ecTh
B 2,8 pasa mMeHb1ne. I IpaBaa, IO CpaBHEHHIO C ITPEABI-
AYILIFIM TOAOM HaOAIOAQ€M TOAOXKUTEABHYIO AUHAMUKY
Y yBeAMYEHHe Bblllle YKa3aHHOM BeAMYMHBI B 1,9 pasa.
Ecan B HavaAe AMHAMUYECKOTO PSIAQ MHHOBAIMOHHbIE
BHEAPEHUS He OIPaHMYUBAANCH TOABKO HOBBIMH Ma-
IMHaMHY, 060pyAOBaHKeM U armapaTamy, To 2019 —
TOABKO TeXHUYECKUMHU CPEACTBAML

Hapsiay ¢ ymeHbImeHHEM B KOAMYeCTBEHHOM
OTHOLIEHHM WHHOBALUM, 00beM peaAn30BaHHOM
MHHOBAIIMOHHOM ITPOAYKIIUI (TOBapOB, yCAyr) yBe-

AMYHACS Y IIPUYEM CylecTBeHHO. Beanunna pocra
B AMHaMUKe cocTaBraa 680%. ITocaepHee MOXXHO
OOBSICHUTD TeM, YTO pPeaAM30BaHble MHHOBAIL[UM
OBIAM YCITENIHBIMU 1 MIMEAU OIIPEASACHHBII 9KOHO-
MHYECKYIO BBITOAY.

ITo pesyabTaTam NMpOBeAEHHBIX HMCCAGAOBAHUI
A€AAeM BBIBOA, UTO MCCAEAOBAaHHE MHHOBAIIMOHHOMN
AKTUBHOCTHU TPEATIPHATUN AOAKHA ITPOBOAUTHCS
KOMIIAeKCHO U cucTeMHo. IIpexae Bcero Hy»xHO
YPeryAupoBarh BONPOCHI, CBS3aHHbIe C HHPOPMa-
nuoHHOI 6aszoi. OHa sBasgeTrcs IMOBEPXHOCTHOM
u HeHanmoAHeHHOM. [IpoBea€HHas yHupuKanus He
IO3BOASIET CAEAATb 0OOCHOBAHHbBIE BBIBOABL O CO-
CTOSIHUH U IIEPCIIEKTUBE IIPOLjeCCa UHHOBAIJMOHHOM
AKTHUBHOCTH IIPEATIPUATHI XMEABHHUIIKON 00AACTH.

Hapsiay c aTuM mpeasaraeTcsi poOBOAUTD aHAAU3
MHHOBAIJMOHHON aKTUBHOCTH IPEANIPUATUM aKI|eH-
TUPYsl BHUMaHHe Ha TAKMX METOAMYECKHUX JTarax:

1. CocraB U CTPYKTypa pabOTHUKOB (B TOM YHC-
Ae HCCAEAOBaTeAeﬁ) 3aAE€MCTBOBAHHbIX Ha BBIIIOAHE-
HUe HAay4YHBIX UCCAEAOBAHMI U padpaboTok. Mx ka-
JyecTBeHHas Xapakrepuctuka. Ilokasareasmu, mpu
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9TOM BBICTYIIAIOT — KOAUYECTBO PaOOTHUKOB BCETO,
B TOM YHCA€ HCCAEAOBATEAEH B pa3pe3e KaTeropuit
IIePCOHAAQ, YPOBHS 0OPa30BaHMs, OTPACAEH HAyKH,
BO3PACTa, oA U ToMy opobHOe. Ocoboe BHIMA-
HHe YAEASEeTCS HCCAEAOBAHMIO 9TUX ITOKa3aTeAeH Ha
MHUKpPO- i MAKPOYPOBHSIX.

2. I3yyenne ypoBHS BHYTPEHHHUX 3aTPaT Ha Bbl-
IIOAHEHHe MCCAEAOBAHUM U pazpaborok. Crcrema
TIOKa3aTeAer, [IPU 9TOM, AOAXKEHA BKAIOYATb OOL{viT
06’beM MHHOBAIJOHHBIX PACXOAOB, B TOM YHCAE IIO
HalpaBACHMAM MHHOBALIMOHHOM AESTEABHOCTH, 3a-
TPaThI Ha BBIIIOAHEHVE UCCAEAOBAHUI U Pa3paboToK
II0 BUAAM PacXOAOB, ICTOYHHKAM UX GUHAHCHPOBa-
HUS M OTPACASIM HAYKH B pa3pe3e BUAOB PaboT. 3aech,

KaK M Ha IIPEABIAYIIEM dTalle 3HAYMTeAbHOE BHUMAHHe
YAEASIETCS MEKPO- K MAKPO YPOBHEBOMY aHAAU3Y.

3. MccaepoBaHme MHHOBALIMOHHOM aKTHUBHOCTHU
IPEAPUATHM MPEAYCMAaTPUBAeT U3yYyeHue AMHa-
MHYECKOTO PSAA KOAMYECTBEHHBIX IIOKa3aTeAeH UH-
HOBALIMOHHO-aKTUBHbIX PEAITPUATHH, TEXHOAOTHH
U BUAOB IIPOAYKTA, X YA€ABHOI'O BeCa, IOHECEHHbIX
3aTparT 10 HallPaBA€HHUSAM HHHOBALIMOHHOM AEATEAD-
HOCTH, B pa3pe3e FTOPOAOB M PallOHOB M COITOCTaBAE-
HHe ITOAYYEHHBIX AOXOAOB C PAaCXOAAMH.

4.1IpornosupoBaHe HHHOBAIJMOHHOM aKTUBHO-
CTH IPEATIPUATHI BO3MOXKHO ITPOBOAMTD UCTIOAD3YS
AVIHMM TPEHAQ U APyTH€ IIPUEMBI, PEeAHA3HAYEHbI
AASL 9TOTO.
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Abstract. The article discusses the problem of the COVID-19 pandemic and its impact on the
tourism industry. According to the author, the current situation has had a significant impact on all
spheres of the world economy, including tourism. In support of his main provisions, the author cites
the opinion of experts, according to which such a crisis in tourism has not been observed since the
Second World War. The author examines the results of a 2020 World Tourism and Travel Council
(WTIC) study, according to which the virus pandemic is cutting up to a million jobs in global tour-

ism every day. In conclusion, the author sets out his recommendations.
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In early 2020, all countries were swept by a pan-
demic of a new type of virus, COVID-19, announced
by the World Health Organization. The virus, the
first outbreak of which was recorded in Wuhan,
China at the end 0f 2019, has spread to all countries
and continents. The borders of the countries were
closed, air and rail links were stopped, and a regime
of general self-isolation was introduced in many cit-
ies. It is worth noting that this is not the first time
humanity is faced with a pandemic, while earlier
the arsenal of means for fighting viruses was much
smaller. The fundamental difference between the
current pandemic is the simultaneous emergence of
the so-called “pandemic of fear” associated with the
rapid development of information technology and
the instantaneous dissemination of information in
the modern world.

The current situation has had a significant impact
on all areas of the world economy, including tourism.
As experts almost unanimously point out, such a cri-

sis in tourism has not been observed since the Sec-
ond World War. According to a study by the World
Tourism and Travel Council (WITC) in spring
2020, the virus pandemic began to cut up to a mil-
lion jobs in global tourism every day. In this regard,
Germany was the worst hit European country, with
nearly 1.6 million jobs at risk. In second place was
Russia, in third - Italy and Great Britain. In addition,
Brazil, France, Japan, Indonesia, and India were hard
hit. According to the researchers, only the Middle
East experienced the least destructive effect from the
virus. Total losses for the industry due to the virus in
2020 amounted to $2.1 trillion.

The World Tourism Organization has prepared
its recommendations to mitigate the socio-economic
impact of the pandemic on tourism in various coun-
tries. The document was developed with the partici-
pation of the World Health Organization (WHO),
International Civil Aviation Organization (ICAO),
International Maritime Aviation (IMO), Airports
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Council International (ACI), International Cruise
Lines Association (CLIA), International Air Trans-
port Association (IATA) and World Tourism and
Travel Council (WTTC).

The recommendations are divided into three in-
terrelated blocks:

1) Managing the crisis and mitigating its con-
sequences (preserving jobs; supporting the liquid-
ity of companies; revising taxes and fees related to
the tourism industry; protecting consumer rights;
increasing the digital skills of tourism business work-
ers; including tourism in general strategies for saving
the economies of various regions and states, creation
of anti-crisis management mechanisms);

2) Stimulating the accelerated recovery of the
tourism industry (stimulating investment in tour-
ism; ensuring the preparation of tourists for travel,
including with the existing level of risk of pandemics;
creating new jobs; taking into account the environ-
mental sustainability of tourist regions; understand-
ing the market and prompt actions in the market of
tourist services; increasing the role of marketing;

3) The creation of a special governing body to
regulate the restoration of tourism);

4) Preparing for tomorrow (diversifying markets,
products, and services, investing in market research
and digital transformation systems; improving the
efficiency of tourism management at all levels; en-
suring preparedness for crisis situations; investing
in human capital; moving to a zero-waste economy
and adopting sustainable development).

At the end of March 2020, the Government of
Georgia identified the sectors of the economy that
will be the first to receive state support in connec-
tion with the pandemic, including tourism, hotel
business, and sanatorium-resort activities. However,
we believe that the placement of the so-called “State
order”, that is, the placement of infected or quaran-
tined citizens, is not a measure that can ensure the
normal recovery and subsequent development of
this industry. We think that the following measures
would be effective:

1. Providing these industries with a minimum of
sixmonths deferral of payments on taxes (excluding
VAT), insurance contributions to state extra-budget-
ary funds,

2. Extending the deadlines for submitting tax re-
turns and settlements by at least three months, and
the deadlines for submitting a claim for payment of
taxes, fees, and insurance premiums by at least six
months,

3. Postponement of the start date of tax audits,

4. Simplification of the procedure for providing
organizations with deferrals and installments for the
payment of taxes and insurance premiums for a pe-
riod of up to one year, depending on the volume of
reduction in the taxpayer’s income and without ac-
cruing interest on the amount of debt.

We would recommend to the National Travel
Agency of Georgia to develop a number of post-cri-
sis measures aimed at the fastest possible recovery of
the tourism industry, including:

1) Subsidizing costs in order to reduce the cost
of a tourism product to make it more affordable for
mass tourism after the end of the pandemic,

2) Subsidizing social tourism — organized trips
of socially unprotected groups (schoolchildren, stu-
dents, pensioners),

3) Partial subsidizing of air travel for groups to
tourist regions that are inaccessible due to the high
cost of the flight,

4) Support for entrepreneurial initiatives to create
tourism products, tourism infrastructure facilities, etc.
to create additional jobs and increase tourist flow.

With all the negative consequences of the current
crisis, it is important to note the following important
point: the modern tourism industry has long been
on the eve of great changes. The situation resulting
from the virus pandemic is likely to only acceler-
ate the impending transformation. So, for example,
trends of more active implementation of virtual and
augmented reality technologies, as well as the expe-
rience economy, will become relevant. The tools to
meet the needs of tourists will change. At the same
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time, it is important to understand that their needs
themselves will remain the same.

Perhaps the tourism market will recover relatively
quickly after the pandemic, as people will need posi-
tive emotions. Although, of course, it is impossible
to give an accurate forecast, especially in the context
of projected changes in exchange rates. In addition,
it is likely that the approach to life, in general, may
change — ways of online remote communication will
become commonplace. The segment of digital proj-
ects in tourism is becoming more active, which will
help the formation of deferred demand and will work
when all restrictions on tourist travel are removed.

Indeed, in recent years, the importance of us-
ing electronic information systems and platforms
in the tourist services market has only increased.
The digitalization trend in tourism implies a grad-
ual reorientation of all market participants to the
online sphere with a corresponding reorientation
of financial flows and the creation of prerequisites
for increasing the profitability of the tourism indus-
try. In this regard, at present, the development and
promotion of digital products for both traditional
and new tourist destinations seem to be a promis-
ing direction. For example, the European Tourism
Commission (ETC) posted information about a
planned digital campaign to promote creative Eu-
ropean cities in Belgium, Germany, and Poland in
May 2020, and the World Tourism Organization,
together with a Spanish university, launched a dis-
tance learning program in tourism.

We would recommend the National Travel
Agency of Georgia to follow global trends and cre-
ate a tourism development strategy right now, which
would include a wide range of solutions aimed at the
development of digital technologies in Georgian
tourism, including:

— Introduction and development of multilingual
information services for tourists;

— Development and implementation of an elec-
tronic tourist card of the guest and a similar mobile
application in the cities of Georgia;

— Providing a transparent electronic system for
assessing the quality of the offered tourist services;

— Providing an opportunity to get acquainted
with cultural and natural attractions, museum expo-
sitions, tourist routes online;

— Creation and development of augmented real-
ity services for navigating cities and display objects;

— Development of an open data system in the
field of tourism;

— Creation of an electronic platform for the in-
volvement of self-employed persons in tourism ac-
tivities;

— Development of multimedia applications for
display objects, audio, and video guide services with
the ability to integrate with GPS navigation, using
QR codes to generate requests.

Along with the intensification of the use of digital
technologies in tourism, one more trend should be
noted, which is expected for the first time after the
pandemic subsides. It is likely that we will observe
something like a virus phobia among tourists, when
people simply will not be ready for mass travel, care-
fully balancing their needs and possible risks. For
Georgia, this may mean an increase in the popular-
ity of ecological tourism.

Ecological tourism involves tourists visiting rel-
atively untouched territories by anthropogenic im-
pact, it is aimed at increasing the ecological culture
of tourists and creating conditions for the local com-
munity to benefit from environmental protection.
According to the World Tourism Organization, the
share of eco-tours in world tourism today is about
10%. The objects of ecological tourism can be not
only natural landscapes but also cultural attractions.
There are three main types of ecological tourism: sci-
entific, educational, and recreational, depending on
what purpose the tourists pursue. Unlike other types
of tourism, ecological tourism requires a minimum
amount of infrastructure, which from an economic
point of view can be quite profitable.

The World Tourism Organization identifies eco-
logical tourism as one of the priority areas for the
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development of tourism in Georgia, which is due to
the special natural conditions of our country.

Conclusion

The current crisis in tourism, resulting from the
virus pandemic, is unprecedented in terms of expect-
ed losses and consequences. The forecasts for the
subsequent recovery are very different. Most often,
experts call the third quarter of 2021 and later dates
when they express their assumptions about when the
tourist market will begin to recover. Some experts
assume that the way out of the crisis will take several
years and we fully agree with this forecast.

In our opinion, by the time the pandemic ends
and the borders between countries open, a huge
pent-up demand will accumulate in the tourism in-
dustry. Domestic tourism is expected to be the first to
recover. However, most likely, the purchasing power

of the population will decrease, so the demand for
budget tours in their own countries will increase. As
for inbound tourism, it may take much longer to re-
cover. In this regard, it makes sense for the players of
the tourist market to concentrate their efforts in the
segment of domestic travel, studying and promoting
potentially promising directions and developing new
offers. Along with this, due to the fear oflarge crowds
of people, mass tourism is likely to become more and
more individual, the popularity of ecological tourism
will increase, which previously had great potential
for development in our country.

The crisis will end sooner or later, and the tour-
ism industry will begin to recover. The tourism in-
dustry must come together to work together to de-
velop effective responses to global threats that it may
face again in the future.
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YCOBEPLWWEHCTBOBAHUE 9KOHOMMYECKUX
BSAMMOOTHOLUEHWA B CBEKJIOCAXAPHOM NOAKOMIMJIEKCE

Annoranms. B craTbe paccMoTpeHa HEOOXOAUMOCTD YCOBEPIIEHCTBOBAHUS CTPYKTYPbI 9KOHOMH-
9eCKUX B3aMMOOTHOIIEHHI B CBEKAOCAXapHOM IToAKoMIIAekce. [IpepsaraeTcs co3paTh eAMHCTBEHHYIO
OPraHU3ALOHHO- IPOU3BOACTBEHHYIO Ijellb, HAYMHASI C MATePUAABHO-TEXHIIECKOTO ObecredeHus
Y 3aKaHYMBasl peaAn3aler TOTOBOM MPOAYKITMH U $OPMUPOBAHKSA ar pOIIPOMBIIIACHHBIX pupM. B nx
CTPYKTYPY AOAXKHBI BXOAUTD IIPEAIIPUSATHS MAT€PUAABHO-TEXHUYECKOTO OOecreyeHus], HayYHO-HC-
CAEAOBATEAbCKHE OPTaHU3AIUU U 9KCIIEPUMEHTAAbHbIE IPEANIPUATHS, CBEKAOCEIOIIHE X035HCTBa,
CaxapHbIe 3aBOABI U OPraHU3AIIUH, KOTOPbIe 3aHUMAIOTCS OIITOBOM peaAn3aljieil KOHEYHOM IPOAYK-
IIMH M TOMY ITOAOOHOE.
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9KOHOMHUYECCKHNE B3aMMOOTHOIIICHM A.

OpraHusanys 1 yCoOBepLICHCTBOBAHKE 9KOHOMHU-
YeCKUX B3aMMOOTHOLIEHUI MEKAY IPEATIPUATHSIMU
¥ OpPraHM3aLMSIME arPOIPOMbIIIAEHHOI'O KOMIIAEKCA
SIBASIETCSL OAHOM M3 OCHOBHBIX COCTaBASIFOIMX YCO-
BEPLICHCTBOBAHMS 9KOHOMHYECKOIO MeXaHU3Ma
xo3sicTBoBaHusL. PelneHyie AQHHOM IPO6AeMbI BO
Bce BpeMeHa OBIAO aKTYaAbHBIM U IMEAO OIPOMHOE
IPaKTHYECKOE 3HAYEHHUE, IOTOMY YTO He OTpaboTaH-
HOCTb MHOTUX BOIIPOCOB 9KOHOMUYECKUX B3aUMO-
OTHOLIEHUIT BEAET K IIPOTHBOPEUUSIM MEXKAY IIPO-
M3BOAUTEASIMH CEAbCKOXO3SIICTBEHHOM [P OAYKIUH
VL IIPEATIPUSITHSIMU OO CAY>KUBAIOIIUX U ITepepadarsl-
BaroIux orpacaei. OpraHusarnus 9KOHOMUYECKUX
B3aMMOOTHOLIEHHIT HA COBPEMEHHOM JTalle Xapak-
TEPU3YeTCsI MOSIBACHUEM HOBBIX pOPM BEAEHUS XO-
3S11CTBA, pYHKIIMOHUPOBAHS PHIHOYHBIX CTPYKTYP,
HOBOTO yKAaAa, B arpapHoM cektope [ 1, C. 106].

OcBoeHne PBIHOYHBIX OTHOLIEHHI AASL MHOTHX
CeAbCKOXO3SIVICTBEHHBIX IPEAIPHSTHI OKa3aAKCH
CAOKHBIM M 00A€3HEHHBIM IponeccoM. Tspkeaoe
9KOHOMHUYECKOE IOAOKEHHE CEeAbCKOXO3SMCTBEH-
HBIX IIPEATIPUATHI IIOCTOSIHHO YCHAMBAAOCH He
TOABKO MOHOIIOAM3MOM CO CTOPOHBI IIPEAIPHSTHI
MaTePUAABHO-TEXHIIECKOTO ObecriedeHus, 00CAy-
JKUBAIOIUX U I[IepepabaThIBAIOIINX OTPACAeil, HO
¥ AUCIIP OLIOPLIMSIMU, KOTOPBIE B HACTOSIIINI MOMEHT
pacTyT u3-3a MU3MEHEHHUS ChIPbEBBIX 30H. B KoHeuHOM
UTOTe 9TO IPUBEAO K BOSHUKHOBEHHIO MHOTUX [IPO-
6AeM B cpepe peaAn3allMy CEAbCKOXO3SMCTBEHHOM
¥ [iepepabaThIBaOLIell P OAYKIIUH, CO3AAAO MHOTIO-
YHCACHHbIE IPEISITCTBIS AASL [IEPEX0AQ K HOPMAAB-
HBIM PHIHOYHBIM OTHOLIEHUSIM. B pesyabrare B ipea-
IPUATUSIX arPOIPOMBIIIACHHOTO KOMIIAEKCA UMeeT
MeCTO HU3Kasi POHAOOTAAYA, XPOHUYECKAS YOBITOY-
HOCTb U ApyTHe HeraTHBHbIE IBACHUS. B 3HaunTeAD-
HOI1 Mepe 9TO OTHOCHUTCS K IPEAIIPHUSATHSIM CBEKAO-
CaXapHOTO ITOAKOMIIAEKCA, TA€ U CAXapHbIE 3aBOADL,
¥ NPOM3BOAUTEAU CAXapHOI CBEKABL, OKA3aAUCH
B KPU3UCHOM CUTYaLIUH.

B ocHOBe Bcex 9KOHOMHUYECKUX OTHOIIEHHI
AEXKAT OTHOIIEHUSI COOCTBEHHOCTH, U OHU B OOAD-
IMIMHCTBE CAy4YaeB BAMSIOT Ha pelleHHe KOPEHHBIX
npobAeM B3aMMOOTHOIIEHUI — IPOU3BOACTBA, pea-
AM3AINY, IIeH U TOMY TOAOOHOe. AHAAU3 BOIIPOCOB
OTHOIIIEHHI COOCTBEHHOCTH ITOKA3hIBAET, YTO B XOAE
pedopM IpOTHBOpEUHI MEXKAY IPOU3BOAUTEAIMHU
CBIPBSI U IIPATIPUSTUSIME [IEPePabOTKH He OBIAU pe-
IIeHB], 3, HAOOOPOT, YCUAHUACH.

Aasa 2 PeKTUBHOM OpraHU3alMH IPOU3BOACTBA
HEOOXOAUMO CO3AATH EAHCTBEHHYIO TEXHOAOTHYe-
CKYIO Llellb, HAYMHAs C MATePHAABHO-TEXHUYECKOTO
obecrneyeHNs U 3aKaHUYUBas peaAusanmen roroBoOMu
OPOAYKIUU. AHAAU3 CUTYallMH, KOTOPasl CAOXH-
AACh B CAXapHOM ITOAKOMIIAEKCE, TIOKa3bIBaeT, YTO
CEeroAHs CTPYKTYPbL, KOTOPbIe 3aHMMAIOTCS MaTepu-
aAbHO-TeXHHYECKHM ObecIieueHueM U peaArsariest
TOTOBOM IIPOAYKIIMH, He CBA3aHHbIE CO CPepoH mpo-
U3BOACTBA U nepepaborku. OHU 3auHTepeCOBaHbI
B IIOAYY€HMH MAaKCHMAAbHOM BBITOABL OT BpEMEHHO
3aKAIOUYEHHBIX COTAAIIEHUH 3a CUET 3aBbIIMEeHUS I[eH
Ha MaTepHaAbHO-TEXHUYECKHE PeCypPChl, OCYIeCT-
BAeHHMe OapTepHBIX OIlepallUil, MPEAOCTABACHUS
KPEAUTOB, CCYA, K TOMY opAobHOe. ITpousBoauTesn
CBIPbSI U ITepepabOTINKU IPH ITOM OCTAIOTCS, KaK
IIPaBUAO, B HEBBITOAHOM CUTYALIMU 1 HECYT YOBITKH
[1,C.107].

B cBs13u ¢ aTuM AA opraHu3anuy 3¢ PeKTUBHbIX
9KOHOMHUYECKUX B3aMMOOTHOIIEHUH B IIEPBYIO OYe-
peAb HeOOXOAMMO YCOBEPLIEHCTBOBATH BCIO CHCTEMY
IIPOM3BOACTBA CaXapa M CTPYKTYPY CaXapHOIO IIOA-
xommaekca AITK. K aToit cTpykrype mpeaaaraercs
BKAIOYATh MPEANPHUATHSA CPepbl MATePUAABHO-TEX-
HMYeCKOTO ¥ TEXHOAOTHYECKOTO 0becredeHus], IIpeA-
OpUATHA CPephl MPOU3BOACTBA ChIPbs, CaXapHbIe
3aBOADI, IPEATIPUATHA CPephbl peaAr3aliii FOTOBOM
IPOAYKIJMH U TOMY IIOAOOHOE, TO €CTb CO3AATD arpo-
IIPOMBIIIACHHBIE PUPMBI IO IPOU3BOACTBY Caxapa
B KOXKAOM CBEKAOCEIOIIEeH 30He.
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IIpeanpusaTys MaTepHaAbHO-TEXHUYECKOT'O U TeX-
HOAOTHMYECKOTO 00eCIIeueH st arpOIPOMbIIIACHHbIX
¢upM OYAYT 3aHUMAThCS OOeCIiedeHreM IIPeATIPHsI-
THI Cepbl IPOM3BOACTBA CAXAPHOI CBEKABI HEOOXO-
AHMMbBIMU MaTe€PHAAAMU: 3aITYACTSAMH, CEMEHAMH, YAO-
OpeHMsIM, SAOXMMUKATAMH, TOPIOYe-CMA304HbIMU
MaTepHAAAMU U TOMY IIOAOOHOE 3a IIPEABIAYIIIIM 3aKa-
30M XO3SIFICTB. 3A€Ch 5K€ CO3AAETCSI arpOHOMHYECKast
U arpOXUMHUYECKasi CAY>KOBI AASI TIPEAOCTABACHUS I10-
MOIIIY XO31CTBaM BO BHEAPEHHH HOBBIX TEXHOAOTHI,
IpUMeHeHUH YAOOPEHHUIT U SIAOXUMUKATOB, CPEACTB
60pb0ObL, 113 60Ae3HsIME 1 BpeauTeAassmu. B aToit cdpepe
HEOOXOAUMO CO3AATH M MAIIHHHO-TEXHOAOTMYECKHE
CTAHIJUH, KOTOPbIe Ha AOTOBOPHBIX IIPHUHIJUIIAX OYAYT
BBIIIOAHSTDH PaOOTHI U3 IPEAOCTABACHHUS YCAYT IIO TEX-
HUYeCKOMY OOCAY>KHBAHHIO H PEMOHTY CEAbCKOXO3SIi-
creenHoi Texuuku [ S, C. 35].

B cdepe mpou3BoACTBa HEOOXOANMO PEIIUTb ABA
OCHOBHBIX BOITPOCA: CO3AAHHE OIITUMAABHBIX ChIpbe-
BbIX 30H U BbIOOP HarboAee 3 peKTUBHBIX pOPM Op-
TaHMU3ALMK IPOU3BOACTBA. AAS pellleHus IIepBOro
BOIIPOCA B IIEPBYIO OYePEAb HEOOXOAMMO OITHUMU-
3UPOBATh ChIpbeBbIe 30HbI CAXapPHbIX 3aBOAOB H YBe-
AUYUTH 00'BEMBI IPOM3BOACTBA CBEKABI B XO3SICTBAX
3THX 30H 3a CYeT KOHI[eHTPaLui ¥ MHTeHCUPUKAITIU
IIPOM3BOACTBA.

Pemenue BTOporo BoIrpoca IpeAycMaTpHBaeTcs
B CO3AQHUH OTAEABHBIX KOOIIEPaTUBOB M OPraHU3aL[UM
IO IIPOM3BOACTBY CaXapHOM cBeKAbL VX Hy>kHO co3-
AQTb KaK OTAEABHbIE IOPUAMYECKIE AUIA C COOCTBEH-
HbIMHU PacIeTHbIMU cyeTaMu B 6ankax. OHu MOTyT BO-
WTH B COCTaB aKIJMOHEPHBIX OPTaHMU3AIMI CaXapPHbIX
3aBOAOB U B AAAbHEMHINEM ITPEBPATUThCA B AOYEPHHE
IPEATIPUATHS arpOITPOMBIIIAEHHBIX PUPM.

[epepabarsiBaroliiie IPeAIPUSITIS OYAYT 3aHU-
MaTbCsl IPUHATHEM CBIPbsI Ha IepepaboTKy, mepe-
paboTkoit u peaansanuest mpoaykuun. I1pu kasxAom
30He CaxapHBIX 3aBOAOB Ljeaecoo0pasHo co3pars Co-
BeT aKIJHOHEPOB arpOIPOMbIIIACHHON GHPMBI U pe-
BU3UOHHYIO KOMHUCcHI0. Borpock! peaansaryu caxa-
pa aonxubl pemarbest CoBeroM. Peaansanms pooaxHa
OpraHM30BbIBAThCS 32 PE3YABTATAMH MaPKETHHIOBbIX

VICCA€AOBAHHI1 AUIIIb 32 OAHUM KAHAAOM — Yepe3 CO3-
AQHHBIE IIPEATIPUATHUS CPepPBI peaAn3aljyHL.

C co3AaHMEM TaKUX HOBBIX CTPYKTYPHBIX IOAPA3-
AEAEHUI1 BO3HUKHET HEOOXOAMMOCTD B OPraHU3aljuK
NPUHLMIIHAABHO HOBBIX CBSI3€il U 9KOHOMUYECKHX
B3aMMOOTHOIIEHUI MEXAY IIPEATIPUSITHSIMU U TIOA-
paspeaamu pasHbIx cdep. B ux 0CHOBY AOAKHA AeUb
B3aUMHAsl 9KOHOMUYECKAs 3aUHTEPECOBAHHOCTb
¥ OTBETCTBEHHOCTb B HCIIOAHEHHH AOTOBOPHBIX
00513aTeAbCTB U 3aKa3oB. B aToM maaHe Haunboaee
IPOrPeCCUBHON $OPMOIT IKOHOMUYECKHUX OTHOLIE-
HUIT ABASIIOTCS AAUTEAbHbIE XO3SMCTBEHHbIE CBA3H,
KOTOPBIE 3aKPEIAEHBI AOATOCPOYHBIMU MEXKXO3SIH-
CTBEHHDBIMH AOTOBOPAMH. 3aKAIOUEHHE AOTOBOPOB
AOAYKHO COIIPOBOXKAATHCS IIPEAOCTABAEHUEM pacde-
TOB Ha IPHOOpeTeHre HeOOGXOAUMBIX PECYPCOB. ITO
IpUBEAET K COAAAHCHPOBAHHOMY U IIPOIIOPLINOHAAD-
HOMY Pa3BUTHIO [IPEAIIPUSITHIL Pa3HbIX cdep arpo-
npomsimeHHoi ¢upmel. Takum obpasom, 6yaer
CO3AABATHCS [APAHTHS Y€TKOTO GYHKIIMOHUPOBAHNS
€AMHCTBEHHOM TEXHOAOTUYECKOM LIETIH, HAYMHAS OT
MaTepHaAbHO-TEXHUYECKOTO OfeCIedeH s [IPOu3-
BOACTBA U 3aKAHUYMBASI PEAAU3ALIMEN IIPOAYKIIIH.

B cucreme 3KOHOMHUYECKUX B3aUMOOTHOIIEHUI
BOIIPOC O LieHaX SIBASIETCSI OAHUM U3 BakHenmux. ITo-
CAeAyIOlllee COBEpPIIEHCTBOBAHMUE LIeHOOOPa30BaHUs
AOAXKHO YUUTHIBATD KAYECTBO CEAbCKOXO3SICTBEHHO-
IO CHIPbsL. BBICOKOE KaueCTBO ChIPbsI IO3BOASIET KO-
HOMHTb TPYA M MaT€PUAABHbIE PECYPCHL, 2 B KOHEY-
HOM UTOTe 06€eCIIeYnBaeT BHICOKHIT BHIXOA KOHEYHOM
npoaykuun — caxapa. CrcreMa 11eHOOOpa3oBaHUs Ha
CaXapHYIO CBEKAY, C YYETOM U CTUMYASILIUEN ITOBbI-
LIEHNsT Ka4eCTBA, AOAXKHA CIIOCOOCTBOBATH POCTY
IIPOU3BOACTBA CAXapa, AOXOAOB CBEKAOCEIOIIHUX XO-
3SIMICTB, CAaXapHOI MPOMBILIACHHOCTH, HAPOAHOTO
x03siicTBa, B ieaoM [ 3, C. 61].

AAst 6oaee 06BEKTHBHOIO y4eTa KaueCTBa ChIPbsI
MBI IIPEAAAraeM CO3AATh ChIPbEBbIe AAOOPATOPUM
CaMOCTOATEAbHbIE, HE3aBUCUMbIE HU OT 3aBOAQ, HU
OT XO3SICTB. DTH OCHAIIleHHbIE COBPEMEHHbBIM 000-
pyAOBaHHeM AabopaTropuu OYAyT GBICTPO M TOYHO
OIIPEeAEASITb KadecTBO caxapHoi ceekast [2, C. 16].
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BasxupIM 1oKkazaTeseM KayecTBa ChIpbs SBASET-
csa obmas 3arpsi3HeHHOCTD. ExxeropHo co cexaoi
Ha IIPUEMHbIE ITYHKTHI BBIBOSUTCS OTPOMHOE KOAU-
4eCTBO MAOAOPOAHOI nouBkl. IloBbimenHyto 3aco-
PEHHOCTb 3€MAEH U PACTUTEABHOM MacCOM MMeeT
CaxapHas CBEKAQ, KOTOPasl BbIPAI[UBAETCS I10 UHAY-
CTPHAABHOM TEXHOAOTHUH. 3a MMOCAEAHHE T'OABI 3Ha-
YUTEABHO BBIPOCAM IIOCTaBKH CBEKABI 0e3 py4YHOMI
AOOYMCTKHU KOpHeHl. B cBsi3u ¢ aTum 1leAeco00pasHo
BBECTHU AOTIAATY 32 KaXKABIM ITPOLIEHT CHIDKEHHS 3a-

IPS3HEHHOCTH ¥ IOOLIPSTDH 32 9TO MEXaHH3aTOPOB,
KOTOpbI€ 3aHSTHI HA yOOPOUHbIX paboTax.

TakuM 06pa3oM, CHCTEMY 9KOHOMUYECKHX B3aH-
MOOTHOIIIEHUI B CAXapPHOM IIOAKOMIIAEKCE HeoHXo-
AVIMO COBEPLIEHCTBOBATH 10 BCEMY KOMIIAEKCY Op-
raHU3aLMHU IPOU3BOACTBA U [IEPePabOTKHU CaXapHOM
CBEKABIL, KOTOpBIe OYAYT CLIOCOOCTBOBATH CTabHAM3a-
ruu 06ecriedeHys HACeAEHHSI COOCTBEHHBIM CaXapoM
¥ IIOBBIIEHUIO 9 PEKTUBHOCTH ACSITEABHOCTH IIPEA-
IPUATUI CBEKAOCAXAPHOT'O IIOAKOMIIAEKCA.
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FINANCIAL WORRIES OVER MEDICAL COST AMONG ADULTS

Abstract

Aim: This study aims to 1) examine the predictors of adults’ financial worries over medical cost in
2017 2) build a predictive model for adults’ financial worries over medical cost using artificial neural
network and compare its performance to logistic regression model.

Method: The National Health Interview Survey (NHIS) in 2017 was used. All the participants who
were eligible were randomly assigned into 2 groups: training sample and testing sample. Two models
were built using training sample: artificial neural network and logistic regression. Receiver operating
characteristic (ROC) were calculated and compared for these two models for their discrimination
capability.

Results: About 26.4% of 26031 Adults had Financial worries over medical cost, about 28.2%
among the female and 24.3% among the male. According to the logistic regression, the male was
19.6% less likely than the female to have financial worries over medical cost. The non-Hispanic adults
were 55.2% less likely to have financial worries over medical cost than Hispanic adults. Married people
were 12.3% less worried. White were 10.7% less worried and Black population were 31.8% more
worried. Compared to residents in Northeast, people in Midwest (12.0%), South (28.0%) and West
(11.0%) were more worried about the medical cost. Compared to people who were not employed
but looking, people who were employed (29.4%) or not employed and not looking (46.5%) were
less worried. According to this neural network, the most important predictors was age, sex, working
status and race. For training sample, the ROC was 0.61 for the Logistic regression and 0.67. In testing
sample, the ROC was 0.60 for the Logistic regression.

Conclusions: In this study, we identified several important predictors for parents’ financial worries
over medical cost in 2017 e.g., age, gender, race and working status. The findings can help identify
people at higher risk of having the financial worries over medical cost.

Keywords: Financial worries, medical cost, logistic regression, model.

1. Introduction:

According to the most recent data available
from the Centers for Medicare and Medicaid Ser-
vices (CMS), “the average American spent $9,596
on healthcare” in 2012, which was “up significantly
from $7,700 in 2007.” It was also more than twice
the per capita average of other developed nations,
but still, in 2015, experts predicted continued sharp
increases: “Health care spending per person is ex-

pected to surpass $10,000 in 2016 and then march
steadily higher to $14,944 in 2023

American adults’ biggest financial worry is the
inability to pay the medical costs in the event of a
serious illness or accident, reports Gallup in new
survey data. A majority (54%) of the more than
1,000 US adults surveyed said they’re either very
(30%) or moderately (24%) worried about this.
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This study aims to 1) examine the predictors of
adults’ financial worries over medical costin 2017;2)
build a predictive model for adults’ financial worries
over medical cost using artificial neural network and
compare its performance to logistic regression model.

2. Data and Methods:

2.1 Data:

The National Health Interview Survey (NHIS)
is the principal source of information on the health
of the civilian noninstitutionalized population of
the United States and is one of the major data col-
lection programs of the National Center for Health
Statistics (NCHS) which is part of the Centers for
Disease Control and Prevention (CDC). The Na-
tional Health Interview Survey (NHIS) Data 2017
was used in this study.

2.2 Models:

We used logistic regression models to calculate the
predicted risk. Logistic regression is a part of a category
of statistical models called generalized linear models,
and it allows one to predict a discrete outcome from
a set of variables that may be continuous, discrete, di-
chotomous, or a combination of these. Typically, the
dependent variable is dichotomous and the indepen-
dent variables are either categorical or continuous.
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The logistic regression model can be expressed
with the formula:

In(P/P-1) = B0 + PI*X1 + p2*X2 + ... .+ fn*Xn

A package called “neuralnet” in R was used to
conduct neural network analysis. The package neu-
ralnet focuses on multi-layer perceptrons (MLP,
Bishop, 1995), which are well applicable when mod-
eling functional relationships.

The outcome variable is percentage of How
worried are you right now about not having enough
money for Medical Cost? (ASIRETR)

3. Results

About 26.4% 0f26031 Adults had Financial wor-
ries over Medical Cost, about 28.2% among the fe-
male and 24.3% among the male.

Basically, a corrgram is a graphical representa-
tion of the cells of a matrix of correlations. The idea
is to display the pattern of correlations in terms of
their signs and magnitudes using visual thinning and
correlation-based variable ordering. Moreover, the
cells of the matrix can be shaded or colored to show
the correlation value. The positive correlations are
shown in blue, while the negative correlations are
shown in red; the darker the hue, the greater the
magnitude of the correlation.
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Figure 1. Matrix of correlations between variables
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Table 2. — Logistic Regression for Having Financial worries over Medical Cost

Estimate Std. Error z value Pr(>|z|)

(Intercept) 0.156 0.097 1.600 0.110

AGE P 0.000 0.001 0.107 0.915

Male -0.219 0.029 -7.519 0.000 ok
HISPAN NO -0.802 0.041 -19.613 0.000 ok
MARRIED -0.131 0.029 -4.456 0.000 ok
White -0.113 0.056 -2.017 0.044 *
Black 0.276 0.068 4.075 0.000 ok
Midwest 0.113 0.048 2.377 0.017 *
South 0.247 0.044 5.635 0.000 R
West 0.104 0.048 2.167 0.030 *
Working -0.348 0.058 -6.025 0.000 X
NWorNLor -0.625 0.062 -10.128 0.000 ok

According to the logistic regression, the male
was 19.6% less likely than the female to have finan-
cial worries over medical cost. The non-Hispanic
adults were 55.2% less likely to have financial wor-
ries over medical cost than Hispanic adults. Married
people were 12.3% less worried. White were 10.7%
less worried and Black population were 31.8% more

worried. Compared to residents in Northeast, peo-
ple in Midwest (12.0%), South (28.0%) and West
(11.0%) were more worried about the medical cost.
Compared to people who were not employed but
looking, people who were employed (29.4%) or
not employed and not looking (46.5%) were less
worried.

Table 2a. — Odds Ratio and Risk Increase Based on the Logistic Regression

Estimate Odds Ratio Risk Increase

(Intercept) 0.156 116.9% 16.9%
AGE P 0.000 100.0% 0.0%
Male -0.219 80.4% -19.6%
HISPAN NO -0.802 44.8% -55.2%
MARRIED -0.131 87.7% -12.3%
White -0.113 89.3% -10.7%
Black 0.276 131.8% 31.8%
Midwest 0.113 112.0% 12.0%
South 0.247 128.0% 28.0%
West 0.104 111.0% 11.0%
Working -0.348 70.6% -29.4%
NWorNLor -0.625 53.5% -46.5%
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Figure 4: ROC in training sample for Logistic Regression

4. Discussion

This study aimed to 1) examine the predictors of
adults’ financial worries over Medical Cost in 2017;
2) build a predictive model for adults’ financial wor-
ries over Medical Cost using artificial neural network
and compare its performance to logistic regression
model.

About 26.4% of 26031 Adults had Financial wor-
ries over Medical Cost, about 28.2% among the fe-
male and 24.3% among the male.

According to the logistic regression, the male was
19.6% less likely than the female to have financial wor-
ries over medical cost. The non-Hispanic adults were
55.2% less likely to have financial worries over medical

66



FINANCIAL WORRIES OVER MEDICAL COST AMONG ADULTS

cost than Hispanic adults. Married people were 12.3%
less worried. White were 10.7% less worried and Black
population were 31.8% more worried. Compared to
residents in Northeast, people in Midwest (12.0%),
South (28.0%) and West (11.0%) were more wor-
ried about the medical cost. Compared to people
who were not employed but looking, people who were
employed (29.4%) or not employed and not looking
(46.5%) were less worried. According to this neural
network, the most important predictors was age, sex,
working status and race.

For training sample, the ROC was 0.61 for the
Logistic regression and in testing sample, the ROC
was 0.60 for the Logistic regression.

There are limitations in this study. For example
we did not include the health conditions in this study
when examing the factors of the financial worries of
the medical cost. Health status could be a important
factor for this topic and should be included in the
future analysis when feasible.

In this study, we identified several important
predictors for parents’ financial worries over medi-
cal Costin 2017 e.g., age, gender, race and working
status. We built a predictive model using artificial
neural network as well as logistic regression to pro-
vide a tool for early detection.
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MEAN VARIANCE PORTFOLIO OPTIMIZATION —
INSIGHTS DURING THE COVID-19 PERIOD

Abstract

Modern portfolio theory argues that an investment’s risk and return characteristics should not
be viewed alone, rather, they should be evaluated by how the investment aftects the overall portfo-
lio’s risk and return. MPT shows that an investor can construct a portfolio of multiple assets that
will maximize returns for a given level of risk. Likewise, given a desired level of expected return, an
investor can construct a portfolio with the lowest possible risk. Based on statistical measures such
as variance and correlations, an individual investment’s performance is less important than how it
impacts the entire portfolio.

Thus, in this project, we will perform the mean variance portfolio of the targeted portfolio with
diagonal adjusted covariance matrix methodology which can give us robust estimation. Then we will
use the optimal portfolio to visualize the efficient frontier and compare the optimal portfolio with

index or other randomly chosen portfolio.

Keywords: Modern portfolio theory, Mean Variance Portfolio Optimization, investment, diago-

nal adjusted covariance matrix methodology.

Introduction

The mean-variance analysis is the process of
finding optimal asset allocation that provides the
best trade-oftf between the expected return and
risk (measured as the variance of returns). A key
concept connected to the mean-variance analysis
is the Efficient Frontier —a set of optimal portfolios
providing the highest expected portfolio return for
a given level of risk — or framing it difterently — pro-
viding the minimum level of risk for the expected
portfolio return.

Here are some basic explanations of the impor-
tant variables:

Portfolio Expected Return: weighted average of
the returns of each asset in the portfolio.

Volatility: measurement of the risk of an asset
(Each asset volatility will be calculated by the stan-
dard deviation of the asset log return).

Risk Aversion: investor’s personalized tolerance
to risk. The larger the risk aversion, the more conser-
vative the investors will be. Generally, the risk aver-
sion ranges from 0 to infinity.
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Methodology Overview

1. Objective Function

In general, portfolios have two objectives: to
maximize returns and minimize risk. The goal of op-
timization is therefore to find a balance that tends to
maximize returns or minimize risk, depending on
the investor’s risk aversion. Assuming that there are
n assets in the portfolio, R is the rate of return for the
entire portfolio.

Objective function:

maximize E(R) —aw' Zw
& maximizer' w —aw' Zw
Where w is the asset weights in the portfolio
(we[0,1]), a is the risk aversion, X is the return
covariance matrix.
2. Constraints

The most critical constraint is that the weight of
the asset adds up to 1.

iwi =1
i=1

You can specify a weight limit for each asset.
3. Define Risk Aversion Value
There are some common utility functions:

« Exponential utility function
U(w) =—e "a>0;
« Logarithm utility function
U(w) = ln(w);w >0;
« Power utility function
1-b
U(w)= s b;b>0;w>0,b¢1.

Utility functions can be used to determine an in-
vestor’s level of risk aversion — the larger the recess of
the utility function (i.e., the more negative U” (w))
represents the greater the amount of wealth that needs
to be added in order to increase a unit of utility. This
demonstrates that the investor is more risk averse.

4. Optimization Calculation

With above objective function and the introduc-
tion of risk aversion, we can transform the objective
function into following form:

..o 1 1
minimize—w Iw——1'w
2 a
subjecttoe’w =1
where e is a vector contains all elements as 1. Let’s
denoted=1/a,1> 0.
Now the KKT condition is:
0=2w—-Aw—ye
efw=1

With above two equations, we can have:

3 1-Aw'X e
e’y e
! >
Denote wl= T—_e] and w2 = %
e X e ex w

Then the optimal solution of the whole system

should be:
Wy = (1-k)wl+kw2

Where k=Aw'X e

Model Construction Work Flow

We first provide a procedure overview of the
model construction: (Figure 1).

1. Data Source

The monthly return data for five stocks was ex-
tracted from Google Finance with the stock tickers:
MCD, SBUX, ZM, COST, HSTRF

The necessary data is the daily adjusted closing
price of the asset, if the unadjusted closing price is
used, the yield needs to be adjusted according to the
stock dividend, stock split and other events, so as to
avoid causing abnormal return

2. Stock Data Overview

« Log Return Distribution (Figure 2).

Ideally, although the algorithm does not require
the data to follow the normal pattern, the log return
of each stock is approximately normally distributed
which makes it can suit wider situations of optimiza-
tion.
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Data Preparation

Missing Value Impute

Outlier Detection

Covariance Estimation

Model Construction

Objectives Definition

Constraints Clarification Optimal Portfolio Allocation

Efficient Frontier Visualization Comparison to Random Portfolios

Model Improvements

Robust Covariance Estimation Risk Free Asset Allocation Constraints
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Ideally, although the algorithm does not require ~ which makes it can suit wider situations of optimiza-
the data to follow the normal pattern, the log return  tion.
of each stock is approximately normally distributed + Stock Price Time Series.

stock price time series plot
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With these time series plot, some information
has already been revealed. During the Covid 19
period, Zoom company got a sharp increase due
to the lifestyle changes. Among the businesses and
schools, people are mostly switching from oftline
to online communication methods, thus, technol-
ogy developed by Zoom gets more exposure to the
market.

Meanwhile the Hollister Biosciences Inc also
shows an increase during later period since the vac-
cine becomes the one of most promising solution
which can help humans get rid of the virus attack.

What can be foreseen is that if investors are seek-
ing high return during this Covid time, the above
two stocks should be a great choice.

3. Data Preprocessing

« Thelog return is calculated from the current
price and the previous month’s adjusted clos-
ing price.

« The missing value of return can be replaced
by the historical average rate of return
(Note: it is not recommended to replace the
missing price data directly with the average
price)

« Return values which are outside than 3 stan-
dard deviations are removed directly as out-
lier values ('This can be adjustable for known
return distributions)

« The return co-variance matrix estimation:

Highly related assets can have a significant im-
pact on optimization results. Here we give two ways
to adjust the yield co-variance matrix calculated us-
ing historical data.

(1) Diagonal adjustment — A very small number
(e.g. 0.001, 0.005) is added uniformly to the main
diagonal of the yield co-variance matrix, thus ensur-
ing that the result error is not magnified when we
inverse the matrix.

(2) Ledoit-Wolf shrinkage — Using Ledoit-Wolf
shrinkage method to acquire robust covariance ma-
trix estimation.

4. Optimizer Construction

We are using python and package scipy which
provides a convenient API to build all kinds of mini-
mization problem structure. Then the constraints are
introduced by adding inequality or equality.

Here we restricted every asset has upper bound
allocation percentage of 30% and has lower bound
allocation percentage of 0%, which means no short
sells are allowed.

Model Results

1. Optimal Portfolio

Here s the information about the optimizer results:

Optimization terminated successfully. (Exit mode 0)

Current function value: —-0.00299274725150995

Iterations: 10

Function evaluations: 70

Gradient evaluations: 10

And the optimal portfolio allocation is:

Optimal Weights Optimal Weights Optimal Weights
Risk Aversion=2 Risk Aversion=5 Risk Aversion=10
MCD

5.81% 16.71% 20.11%

M 66.88% 30.00% 28.75%

CcosT 12.59% 20.51% 23.15%

SBUX 3.85% 14.86% 18.13%
HSTRF 10.87% 9.96% 9.86%
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Optimal Portfolio Information:

Risk Aversion = 2 0.58% 5.30%
Risk Aversion =5 0.36% 3.60%
Risk Aversion = 10 0.296% 3.31%

2. Efficient Frontier

The efficient frontier is the set of optimal portfo-
lios that offer the highest expected return for a de-
fined level of risk or the lowest risk for a given level
of expected return. Portfolios that lie below the ef-
ficient frontier are sub-optimal because they do not
provide enough return for the level of risk. Portfolios
that cluster to the right of the efficient frontier are
sub-optimal because they have a higher level of risk
for the defined rate of return.

The efficient frontier will possess following at-
tributes:

(1) Any point on the effective frontier repre-
sents an optimal portfolio with a given asset weight,
and of course there are some portfolios within the
effective frontier, but given a portfolio P within the
effective frontier, a portfolio P within the effective
frontier can always find a combination with the
same volatility as P but a higher expected return.
Therefore, in order to maximize the benefits, inves-
tors will always choose a combination of effective
frontier. Ultimately, the best portfolio points move
along the effective frontier based on different risk
aversion values.

(2) When limiting the maximum weight of an as-
set or applying other weight constraints, the efficient
frontier shape may change accordingly.

The efficient frontier of current portfolio:
(Figure S).

From the plots we see that with our current risk
aversion = 2, risk aversion=35, and risk aversion=10,
the optimal portfolio is shown as the red point on
each of the plots. And the global optimal can reach
about 5.30%, 3.60%, and 3.31% of portfolio volatil-

ity and about 0.58%, 0.36%, and 0.296% of expected
return, respectively. Conclusively, as the risk aversion
factor increases, the expected return decreases, while
the portfolio volatility increases, indicating that the
more risk an investor can bear, the more return he/
she will typically receive.

Our optimal portfolio is always exactly lying on
the efficient frontier. This means that with the same
risk, our optimal portfolio will always have higher
return than the other portfolios. The higher the risk
aversion, the lower the return and risk will be. We
can deduct that when risk aversion=infinity, the op-
timal portfolio will become the global minimum risk
portfolio

Further Improvement

1.Covariance Estimation Improvements

The covariance matrix estimation is extremely
sensitive to data quality and usually results in an un-
stable estimation which cause problem when shap-
ing the efficient frontier. Thus, one method is to use
Ledoit-Wolf shrinkage method to estimate robust
covariance matrix.

2. Add Free Risk Asset

The Markowitz model is used for the allocation
of risk assets in this case, and in practice risk-free as-
sets can be added to find the optimal allocation point
more precisely. This will become the classical CAPM
model.

3. Precise Asset Allocation Specification

Add asset specific allocation upper bound,
lower bound and group allocation can further help
investors to decide precise weights they want to
achieve.
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Figure 5.

Conclusion

Based on the actual financial market, this project
has coded the traditional Markowitz asset allocation
model. This is an asset optimization method based
on risk aversion factors, yields and volatility. This
asset allocation model can be used for a variety of

asset types, such as stocks, bonds, or indices. The
allocation of asset weights for the next period is op-
timized based on the previous return and volatility
of the asset. Markowitz asset allocation model is a
financial gain/risk trade-off, which lays a solid theo-
retical foundation for CAPM model.

Generally, when the risk aversion factor increas-
es, the portfolio return would decrease while the risk
would decrease. For instance, based on the portfo-
lio optimization results, when the risk aversion is set
to 2, the portfolio return is 0.58%, and the risk is
5.30%, whereas when the risk aversion is set to 10,
the portfolio return decreased to 0.296%, and the
risk lowered to 3.31%.

Stock allocation is easily affected by the risk aver-
sion factor. Using stock MCD as an example, when the
risk aversion factor is set to be 2, the stock allocation is
5.81%, while when the risk aversion factor is set to be
10, its stock allocation increases to 20.11%, indicating
that MCD is a relatively low-risk stock investment. This
can also be indicated by the stock price time series plot,
in which the MCD stock price curve is comparatively
flat. Accordingly, when the risk aversion factor increas-
es, the percent allocation of low-risk stock increases,
similarly, when the risk aversion factor decreases, the
percent allocation of low-risk stock decreases.

When deciding to invest in different stocks, peo-
ple should calculate and decide their personalized risk
aversion factor based on their current financial situa-
tion. Since the expected return and risk can vary as the
risk aversion factor varies, establishing their most fit risk
aversion factor would find the best balance between ex-
pected return and risk for their own situation. To better
avoid high risks, people should not put their eggs in the
same basket, specifically, they should choose different
investments with varying levels of risks. Financial in-
vestment can also be related with political and societal
changes. For example, the corona virus has significant-
ly impacted the stock market, causing most of the stock
prices to fall dramatically. Moreover, the government
subsidy can cause inflation, thus also shifting, mostly
raising, the overall stock price.
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Summary

When allocating assets, it is essential to find a bal-
ance between profits maximization and risk mini-
mization. Understanding that the investors are risk-
averse, we recommended them to distribute their
portfolio into various asset classes with different
levels of risk. Supposedly, losses in one investment
will be covered by the profits earned in other invest-
ments.

The ideal assets allocation strategy can help peo-
ple maintain and increment their wealth, with the
preliminary understanding that no investment is
risk-free, however, there are some investments with
lower risk and some others with higher risk. To avoid
spending all the assets in one investment, we will set
an upper and a lower allocation bound.
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MEAN VARIANCE PORTFOLIO OPTIMIZATION

Abstract. Mean-Variance Model (Modern portfolio theory) maybe the most famous model in
financial field. It assesses a portfolio which’s the expected return (mean) is maximized under a given
risk (variance). It comes from assumption that investor want as high as return while as low as risk
as he could when he invested a couple of assets (a portfolio is the collection of many assets). This
model could give us the many optimal portfolio (efficient portfolio frontier) when we know every
asset’s expect return and their covariance matrix. The accuracy estimating the covariance matrix is
the most essential part implementing portfolio optimization.

Thus, in this project, we will perform the mean variance portfolio of the targeted portfolio with Ledoit-
Wolf shrinkage methodology which can give us robust estimation of covariance matrix. Then we will use the
optimal portfolio to visualize the efficient frontier and compare the optimal portfolio with index or other
randomly chosen portfolio.

Keywords: Mean-variance model, financial, portfolio, optimal, Ledoit-Wolf shrinkage methodology.

I. Introduction

This project provides an introduction to mean-
variance analysis and the capital asset pricing model
(CAPM). We begin with the mean-variance analysis of
Markowitz (1952) when there is no risk-free asset also
discuss the difficulties of implementing mean-variance
analysis in practice and outline some approaches for
resolving these difficulties. Because optimal asset al-
locations are typically very sensitive to estimates of
expected returns and covariances, these approaches
typically involve superior or more robust parameter
estimation methods. Mean-variance analysis leads
directly to the capital asset pricing model or CAPM.
The CAPM is a one-period equilibrium model that
provides many important insights to the problem of
asset pricing. The language / jargon associated with
the CAPM has become ubiquitous in finance.

1 Financial Concepts

« Expected Return: The expected return on

portfolio assets is a weighted average of the

returns of each asset in the portfolio, often
used with a log returns and simple rates of
return. Since the return of financial assets are
mostly in the distribution pattern of peaks
and thick tails, the quantitative models most-
ly use the log return.

Volatility: Volatility is used to measure the
risk of an asset, the standard deviation of the
return sequence. For portfolios, volatility is
the standard deviation of the return on the
whole portfolio.

Assets Correlation: If there is a positive
correlation between the two assets (cor-
relation coefficient p>0), the price and
rate of return between the two assets will
change in the same direction, and if there
is a negative correlation (correlation factor
p < 0), the price and rate of return between
the two assets will change in reverse.” As a
result, negative-related assets tend to hedge
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some of the risk, reducing the overall risk
to the portfolio.
 Sharpe Ratio: That is, the profitability of the
asset, calculated as:
«  Sharpe= (expected return - risk-free interest
rate) / volatility
« The higher the Sharp ratio, the greater the
benefit of a unit of risk.
2. About Investors
« Utility Function: The utility function is a
function on R > R, and if the wealth is w,
U(w) represents the utility (satisfaction)
that the investor obtains from w; Typically,
the utility function U (w) should meet the
following criteria:
(1) The more wealth you have, the more utility
you have, i.e. U’(w) > 0;
(2) Increased wealth and decreasing marginal
utility, i.e. U”(w) < 0;
(eg: Wealth increases from $1 to $2 and the utility
is greater than wealth increases from $100 to $101)
Generally, the utility function will look like as
this type of shape:

4+ L (w)

Figure 1.

Utility function normal shape

« Risk Aversion: Starting from utility function,
we can define an investor’s risk aversion coefhi-
cient. Risk aversion coeflicient is an extremely
important parameter in asset allocation, which
reflects the investor’s personalized tolerance to

risk. The use of a’ to represent the risk aversion
factor represents an increase in the minimum
expected rate of return required by investors
for each more unit of risk assumed.

eg: Let risk and expected return be used as the
minimum unit of 1%, then a = § means that investors
require a return increase of at least 5% to be willing
to take an additional 1% risk.

The greater the risk aversion factor, the more con-
servative the investor is. In general, the risk aversion
factor should be greater than zero.

II Methodology Overview

1. Objective Function

In general, portfolios have two objectives: to
maximize returns and minimize risk. The goal of op-
timization is therefore to find a balance that tends to
maximize returns or minimize risk, depending on
the investor’s risk aversion. Assuming that there are
n assets in the portfolio, R is the rate of return for the
entire portfolio.

Objective function:

maximize E(R) —aw'Zw
& maximizer' w —aw’ Zw

Where w is the asset weights in the portfolio (
we [0,1] ), a is the risk aversion, X is the return co-
variance matrix.

2. Constraints

The most critical constraint is that the weight of
the asset adds up to 1.

ZWi =1
i=1

You can specify a weight limit for each asset.
3. Define Risk Aversion Value
There are some common utility functions:

« Exponential utility function
U(w) =—e "a>0;
« Logarithm utility function
U(w) = ln(w);w >0;
« Power utility function
1-b
U(w)=r/ b;b>0;w>0,b¢1.

77



Section 8. Economic theory

Utility functions can be used to determine an
investor’s level of risk aversion — the larger the re-
cess of the utility function (i.e., the more negative
U” (w)) represents the greater the amount of wealth
that needs to be added in order to increase a unit of
utility. This demonstrates that the investor is more
risk averse.

4. Optimization Calculation

With above objective function and the introduc-
tion of risk aversion, we can transform the objective
function into following from:

minimize—w'Zw——1"w
2 a
subjecttoe’w =1
where e is a vector contains all elements as 1. Let’s
denoted=1/a,1>0

Data Preparation

* Log return calculation
* Preprocess missing values and outliers
* Estimate covariance matrix

Model Construction

» Define objective function and constraints
*\Write Python codes to find the results

Testing

e Randomly generate some portfolios
*Shape the efficient frontier

Now the KKT condition is:
0=Xw—-Aw—vye
e'w=1

With above two equations, we can have:
1-Aw'Ee
ey e

-1 -1

Z__el and w2 = TZ—_?’

e'Y e e’ Y 'w

Denote wl =

Then the optimal solution of the whole system

should be:
W, = (1=k)wl+kw2
Where k=Aw"2"e

III Model Construction
We first provide a procedure overview of the
model construction:

* Compare the random portfolios with optimal portfolio

Improvements

*Improve data quality
* Robust covariance estimation
e Add risk-free asset

Figure 1.

1. Data Source

The monthly return data for six stocks was ex-
tracted from Google Finance with the stock tickers:
HSY, AAPL, DIS, GOOG, WMT, KO

The necessary data is the daily adjusted closing
price of the asset, if the unadjusted closing price is
used, the yield needs to be adjusted according to the
stock dividend, stock split and other events, so as to
avoid causing abnormal return
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2. Data Preprocessing

« Thelog return is calculated from the current
price and the previous month’s adjusted clos-
ing price.

+ The missing value of return can be replaced
by the historical average rate of return (Note:
itis not recommended to replace the missing
price data directly with the average price)

« Return values which are outside than 3 stan-
dard deviations are removed directly as out-
lier values (This can be adjustable for known
return distributions)

« The return co-variance matrix estimation:

Highly related assets can have a significant im-
pact on optimization results. Here we give two ways
to adjust the yield co-variance matrix calculated us-
ing historical data.

(1) Diagonal adjustment — A very small number
(e.g. 0.001, 0.005) is added uniformly to the main
diagonal of the yield co-variance matrix, thus ensur-
ing that the result error is not magnified when we
inverse the matrix.

(2) Ledoit-Wolf shrinkage — Using Ledoit-Wolf
shrinkage method to acquire robust covariance ma-
trix estimation.

3. Optimizer Construction

We are using python and package scipy which
provides a convenient API to build all kinds of mini-
mization problem structure. Then the constraints are
introduced by adding inequality or equality.

Here we restricted every asset has upper bound
allocation percentage of 30% and has lower bound
allocation percentage of 0%, which means no short
sells are allowed.

IV Model Results

1. Optimal Portfolio

Here is the information about the optimizer results:

Optimization terminated successfully. (Exit

mode 0)
Current function value:
—-0.0058981090972642005

Iterations: 9
Function evaluations: 72
Gradient evaluations: 9

Table 1. — And the optimal portfolio allocation is:

Optimal Weights
Stock Ticker Risk Aversion =2 Risk Aversion =5 Risk Aversion = 8
GOOG 0.001934 0.016806 0.016806
DIS 0.220275 0.168186 0.168186
HSY 0.182630 0.229654 0.229654
WMT 0.128743 0.237038 0.237038
KO 0.000000 0.081874 0.081874
AAPL 0.466418 0.266442 0.266442
Table 2. — Optimal Portfolio Information:
Portfolio Return Portfolio Risk

Risk Aversion = 2 1.36% 6.20%

Risk Aversion = 5 1.15% 4.72%

Risk Aversion = 8 1.06% 4.41%

2. Efficient Frontier

The efficient frontier is the set of optimal portfo-
lios that offer the highest expected return for a de-
fined level of risk or the lowest risk for a given level

of expected return. Portfolios that lie below the ef-
ficient frontier are sub-optimal because they do not
provide enough return for the level of risk. Portfolios
that cluster to the right of the efficient frontier are

79



Section 8. Economic theory

sub-optimal because they have a higher level of risk
for the defined rate of return.

The efficient frontier will possesses following at-
tributes:

(1) Any point on the effective frontier repre-
sents an optimal portfolio with a given asset weight,
and of course there are some portfolios within the
effective frontie, but given a portfolio P within the
effective frontier, a portfolio P within the effective
frontier can always find a combination with the

same volatility as P but a higher expected return.
Therefore, in order to maximize the benefits, inves-
tors will always choose a combination of effective
frontier. Ultimately, the best portfolio points move
along the effective frontier based on different risk
aversion values.

(2) When limiting the maximum weight of an as-
set or applying other weight constraints, the efficient
frontier shape may change accordingly.

The efficient frontier of current portfolio:

Efficient frontier

18

16

)
o
IS

12

expected return (%

10

0.8

portfolio volatility (%)

Figure 2.

From the plot we see that with our current risk
aversion = 2, the optimal portfolio is shown as the
red point on the plot. And the global optimal can
reach about 6.2% of portfolio volatility and about
1.36% expected return.

V Further Improvement

1. Improve data preprocessing procedure

« Increasing the frequency of data acquisition

can effectively improve the accuracy of vola-
tility forecasts (e.g., using daily rather than
monthly earnings data);

« Using Ledoit-Wolf’s estimated covariance

matrix. For Sample covariance S and true co-
variance matrix X, this method will find a

coefficient k such that can minimize
E|[[= -] |, where =" =ks+(1-k)1.

2. Model improvement

« Efficient Frontier formulation: When ran-
domly generated and weighted for an asset
of 1, a common approach is to divide n ran-
domly generated numbers by their and force
them to and limit to 1. This method can be
used in generating valid boundaries, but as
the number of assets increases, it will be dif-
ficult to generate some more extreme weight-
ing situations, resulting in valid boundaries
not being fully drawn. This is because the n
weights generated by this method are not
evenly distributed on the n-dimensional
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o Addrisk-free assets: The Markwitz model is more precisely. After adding risk free asset,
used for the allocation of risk assets in this the efficient frontier won’t change but there
case, and in practice risk-free assets can be should be a tangent point with risk free mar-
added to find the optimal allocation point ket line.

3 T T
al — Frontier without Riskfree Security

— Frontier with Riskfree Security

ay
T

return (%)

D 2 3 1 5 B 7 8 3
volatility (%)
Figure 3.
VI. Conclusion asset types, such as stocks, bonds, or indices. The

Based on the actual financial market, this project  allocation of asset weights for the next period is op-

has coded the traditional Markowitz asset allocation  timized based on the previous return and volatility
model. This is an asset optimization method based  of the asset. Markowitz asset allocation model is a
on risk aversion factors, yields and volatility. This  financial gain/risk trade-off, which lays a solid theo-
asset allocation model can be used for a variety of  retical foundation for CAPM model.
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