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Abstract

S&P 500 is the state-of-the-art financial market that has been influenced by the majority of people
around the world, and consists of the 500 largest publicly traded companies in the U.S. The Financial
Sector is the 2nd largest segment out of the eleven segments in the S&P 500 as of July 2025. The
primary objective of the present study is to develop a sophisticated methodology to optimize the
Weekly Closing Price of the S&P 500 Financial Sector. Our previously developed data-driven analytical
predictive model predicts the S&P 500 Financial Sector weekly closing price by using several financial
and economic indicators. Our optimization methodology aims to identify the target values of these
individual indicators that will maximize the weekly closing price of the S&P 500 Financial Sector.
Thus, utilizing our previously proposed model with Desirability Function and Surface Response
Optimization, we have developed a step-by-step sophisticated methodology that identifies the actual
values of the significantly contributing economic and financial indicators that will maximize the weekly
closing price of the Financial Sector of the S&P500. Furthermore, we have obtained the confidence and
predicted limits (bounds) of the actual and predicted returns with at least 95% accuracy. Additionally,
we have presented a 2D and 3D visualization process that conveys important information, enabling
the development of constructive and efficient investment strategies.

Keywords: financial indicator; economic indicator; stock optimization; S&P 500; financial sector;
desirability function; response surface methodology

1. Introduction
Stock market indexes are the state-of-the-art financial markets that attract investors around the

globe and are used as the economic gauge of a country. Stock market indexes serve two primary
objectives. They enable companies to raise their capital by publicly offering shares for sale, thereby
growth business, and offer investors the opportunity to participate incorporate earning through capital
gain, dividends, and other profits. The prominent examples of US-based stock market indexes are
Nasdaq, Standard and Poor’s 500 index, and Dow Jones Industrial Average. The S&P 500 index is a
market capitalization weighted index that tracks the movements of stock prices and key performance
indicators of the 500 largest publicly traded companies in the United States. As of July 2025, the S&P
500 index had traded 503 individual stocks within the index, and each of these individual stocks
belongs to one of the Eleven Businesses Segments of the S&P 500 index. The following Figure 1
graphically illustrates the sector breakdown of the S&P 500 concerning their representative weights on
the S&P 500 index as of July 2025, [1].
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Figure 1. Sector Breakdown of S&P 500 (2025/July).

The Financial Sector is the 2nd largest sector in the S&P 500 index and consists of 72 major
companies as of July 2025, which is responsible for 13.93% of the total weight of the entire S&P
500 index. Visa (V), JPMorgan Chase (JPM), Bank of America (BAC), PayPal Holdings (PYPL),
Mastercard (MA) are some of the biggest names under the hood of the S&P 500 Financial Sector,
among other financial institutions. Since the Financial Sector consists of the major financial institutions
of the country, it plays a major role in the economy. It is one of the most important segments that
affects daily life. Thus, it is essential to analyze and understand the Financial Sector properly.

Stock market indexes are very sensitive to geopolitical and economic decisions, naturally inherit
uncertainty behavior, and company-specific factors. [2–4]. Despite these numerous challenges,
professionals, academics, and investors continuously study stock market indexes to gain insights
into market dynamics and individual stock behaviors and develop strategies to improve data-driven
decision-making methodologies. Numerous studies have explored techniques such as technical
analysis and price forecasting to better understand market trends, etc. In-depth information about
these developments can be found in the literature, [5–8]. In our previous study [9] of the S&P 500
Financial Sector, we have developed a real data-driven analytical predictive model that predicts the
Weekly Closing Price (WCP) of the S&P 500 Financial Sector with at least 95% accuracy by satisfying
all the key assumptions underlying. The proposed model is driven by statistically significantly
contributing four financial indicators and five economic indicators. Quality and efficiency of the
proposed analytical model have been evaluated using several sophisticated statistical methods such as
Mean Squared Error(MSE), Coefficient of Determination(R2), Mean Absolute Percentage Error(MAPE),
Root Mean Squared Error(RMSE), K-fold Cross Validation, etc., and all metrics uniformly attested the
high quality and efficiency of our proposed model. The proposed model is driven by the economic
indicators: U.S. Consumer Price Index (CPI), U.S. National Home Price Index (HPI), U.S. Index of
Consumer Sentiment (ICS), U.S. Personal Savings Rate (PSR), Interest Rate (FFR) and financial
indicators: Dividend Yield, Beta Coefficient, Price to Earnings Ratio (P/E Ratio), Price to Free Cash
Flow Ratio (P/FCF), [10–13].

Financial market practitioners, portfolio managers, and individual investors are always trying
to improve their returns, profits, and dividends on their investments. For those who primarily focus
on capital gains, understanding the behavior of key performance indicators toward closing price is
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essential. In particular, gaining insight into the key indicators that drive WCP of the S&P 500 Financial
Sector can help investors develop effective strategic investments. In alignment with these insights,
investors can maximize the chances of achieving higher capital gains during the specific trading time.

The Desirability Function Approach is a mathematically grounded, powerful response optimiza-
tion strategy consisting of controllable independent factors and is widely applied in multi-response
processes. Its primary focus is to determine the operating conditions of the controllable independent
variables that provide the most desirable values of the responses. Initially in 1965, the desirability
function approach was introduced in the domain of quality control by Harrington, [14]. Later in 1980
it was expanded by Derringer and Suich, [15], by defining the desirability function for factor optimiza-
tion which is based on all responses regardless of scales and transforms the estimated response into
standard metric ranging between 0 and 1 where 1 represents the completely desirable value while 0
represents a completely undesirable value. The Response Surface Methodology is frequently utilized
in classic experimental designs by exploring the relationship between the response variable and in-
dividual input factors. It is more favored among researchers because of its effectiveness, simplicity,
and practicality. We have used a hybrid strategy that integrates the desirability function approach
and the response surface method to determine the optimal values of a single response, known as the
Desirability Surface Optimization Methodology (DSOM), [16].

The primary objective of this study is to determine the optimal values and the corresponding
weights of the economic and financial indicators that maximize the WCP of the Financial Sector
of the S&P 500. To achieve this, we developed a mathematically driven approach that integrates
the desirability function with surface response optimization as discussed above. This method has
identified the optimal values of the key financial and economic indicators that drive our previously
proposed analytical predictive model, [9]. Furthermore, we constructed the 95% confidence region of
the WCP for which the hypothesis of the amount of WCP can be accessed. The optimization method
is thoroughly validated by satisfying all necessary conditions and assumptions of the desirability
function. They are R2, R2

adj, and both the 95% confidence interval (CI) and the prediction interval (PI)
for the optimal estimated values.

The rest of our study is organized this way. Section 2.1 briefly discusses the financial and economic
indicators that we utilized to develop our proposed analytical predictive model and the corresponding
data sources, Section 2.2 discusses the underlying theories of surface response optimization and the
desirability function approach, Section 3.1 discusses the application of surface response analysis to
our analytical predictive model and the results of the desirability surface response optimization to the
S&P 500 Financial Sector data. Finally, Sections 3.2 and 4 provide the graphical interpretation of the
optimization results and the discussion of the results along with the concluding remarks, respectively.

2. Materials and Methods
2.1. The Data

In the process of developing a real data-driven analytical predictive model and optimizing the
response, Weekly Closing Price (WCP) of the Financial Sector of S&P 500 we have utilized four
Financial indicators and six Economic indicators. The S&P 500 Financial Sector consisted with 67
stocks (companies) during the time period of our data collection. We have arranged the data on a
weekly basis and taken the average over the 67 companies to obtain the data for the identified financial
indicators of the Financial Sector as a whole. The required data were taken from reliable sources such
as Yahoo Finance, [1], YCHARTS,[17], Fred Economic Data,[18] and U.S. Bureau of Labor Statistics,
[19], over a period of three years, January 2017 to December 2019.

The present study focused on the Financial Sector of S&P 500 which provides financial services
to customers through banks, investment companies, insurance companies, and real estate firms. Thus,
a higher number of economic indicators was selected since the Financial Sector is more sensitive to
the economic aggregates. The following section gives a brief description of the Financial Indicators
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and Economic Indicators that we have found in our previous study, [9] that significantly contribute to
WCP.

1. Dividend Yield
Dividend Yield gives the ratio of the earnings in dividend payout per year for the invested on
a security which is expressed as a percentage of the annual return on the investment. A high
dividend yield means that we are getting more income per investment. But it may not always be
positive for the investor, i.e., it may happen due to a higher rate than the companies earning. The
formula for calculating Dividend Yield can be written as,

Dividend Yield =
Annual Dividends Per Share

Price Per Share
.

2. Beta
Beta is a statistical measure that is used by financial market practitioners to identify the volatility
of returns relative to the market as a whole. This provides the risk of return of a particular
stock in relation to the stocks of the entire market. Beta can be calculated by using the following
expression,

Beta coe f f icient(β) =
Covariance(Ri, Rm)

Variance(Rm)
,

where Ri is the return of the ith individual stock and Rm is the return of the entire market.
3. Price to Earnings Ratio (P/E ratio)

The price-to-earnings ratio is a ratio used to value a company that measures the current share
price of a stock with respect to earnings per share (EPS). A high P/E ratio may provide an
overvalued measure for the company’s stock. The P/E ratio doesn’t provide a value for the
companies that have no earnings or that faces to a losing. This can be calculated as follows,

P/E Ratio =
Market Value Per Share

Earnings Per Share
.

4. Price to Free Cash Flow Ratio (P/FCF)
Price to Free Cash Flow is a ratio that indicates a company’s ability to continuously operate. A
high value of P/FCF indicates that the company’s stock is overvalued. The formula for calculating
P/FCF is as follows,

Price to FCF =
Market Capitalization

Free Cash Flow
.

5. U.S. Personal Savings Rate (PSR)
The personal savings rate in the United States is a measure of personal savings as a percentage of
disposable personal income (DPI). This is calculated as the ratio of personal savings to the DPI.
The personal savings are the same as the personal income minus personal outlays and personal
taxes.

6. Interest Rate (FFR)
The federal funds effective rate is the interest rate at which depository institutions trade federal
funds, where balances held at Federal Reserve Banks with each other overnight. When a deposi-
tory institution has surplus balances in its reserve account, it lends to other banks in greater need
of balances. The rate that the borrowing institution pays to the lending institution is determined
between two banks, where the weighted average rate for all of these types of negotiations is called
the effective federal funds rate. This is essentially determined by the market but is influenced by
the Federal Reserve through the open market operations to reach the federal funds rate target.

7. U.S. Index of Consumer Sentiment (ICS)
The Index of Consumer Sentiment in the United States was developed by the University of
Michigan by tracking consumer sentiment in the United States through surveys done on random
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samples of US households. The index takes into account the people’s feelings towards the current
health of the economy and measures short and long-term expectations of personal finances and
business conditions. Thus, consumer sentiment aids major spending and investments.

8. U.S. Consumer Price Index (CPI)
The Consumer Price Index measures the average change over time in the prices paid by U.S.
consumers for a market basket of consumer goods and services. The index is calculated for all
items with less food and energy. The CPI can be calculated as follows,

CPIt =
Ct

C0
∗ 100,

where CPIt is the consumer price index of the current period, Ct is the cost of the market basket
in the current period, and C0 is the cost of the market basket in the base period.

9. U.S. National Home Price Index (HPI)
The U.S. National Home Price Index measures the change in the value of the U.S. residential
housing market by tracking the purchase prices of single-family homes. The index provides
banks and mortgage lenders the recent data on sales prices, inventory levels, and the total number
of homes sold. Investors in financial services and home construction can be more uptick when
home sales data is rising.

10. U.S. Gross Domestic Product (GDP)
The GDP of the United States is a featured measure of U.S. output, which indicates the market
value of the goods and services produced by the labor and property that are located in the United
States. GDP values were measured in trillions on a quarterly basis.

The diagram below, Figure 2, identifies the financial and economic indicators that drive the WCP
return of the S&P 500 Financial Sector.
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Figure 2. Data Diagram.

2.2. Analytical Approach For The Desirability Method

The desirability function approach is a response surface optimization strategy with controllable
input predictors, and it transforms the estimated response factor(s) into a free-scale value, which
is known as the desirability. That means, the combination of controllable predictors that optimize
the response factor(s) can be identified by using this desirability function method, [15,16,20]. The
desirability function was initially defined by Harrington in 1965, [14] and later its one of the approaches
used for factor optimization based on the transformation of all the obtained responses from different
scales into a scale-free value is proposed by Derringer and Suich in 1980, [15].

In applying this method to the objective of the response factor, one can define different desirability
functions such as minimizing, maximizing, and obtaining a target value. This method requires the
constraints of the controllable predictors to obtain the optimum values of each predictor, xi which
calculates the best-desired value for the response(s), ŷj, [15,21–23]. The desirability function, dj(Yj)

assigns a score between 0 and 1 for each ŷj and dj(Yj) = 1 indicates the completely desirable value
and dj(Yj) = 0 indicates the completely undesirable value of ŷj.

To obtain the overall desirability function, D, we utilize the Geometric mean of the combined
individual desirability’s, dj(Ŷj), which is given by,

D = [d1(Ŷ1)d2(Ŷ2)...dk(Ŷk)] =

[
k

∏
j=1

dj(Ŷj)

] 1
k

, (1)

where k is the number of response factors.
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Then the desirability function for each objective: obtaining a target value, having a minimum
or a maximum for the response(s) can be calculated using the equations 2, 3 and 4 given below,
respectively.

Let Lj be the lower value, Uj is the upper value, and Tj is the target value with Lj ≤ Tj ≤ Uj.

If the objective is to obtain the target value of the response factor, the desirability function can be
expressed as follows,

dj(Ŷj) =



0, if Ŷj(x) < Lj(
Ŷj(x)−Lj

Tj−Lj

)s
, if Lj ≤ Ŷj(x) ≤ Tj(

Ŷj(x)−Uj
Tj−Uj

)t
, if Tj ≤ Ŷj(x) ≤ Uj

0, if Ŷj(x) > Uj,

(2)

where the s and t exponents determine how important it is to hit the target value.
When s = t = 1, the desirability function increases linearly towards Tj,

s < 1 and t < 1, the function is convex, and s > 1 and t > 1, the function is concave.

If our objective is to minimize the response factor (i.e., the best response with a smaller value), the
desirability function can be defined as,

dj(Ŷj) =


1, if Ŷj(x) < Tj(

Ŷj(x)−Uj
Tj−Uj

)t
, if Tj ≤ Ŷj(x) ≤ Uj

0, if Ŷj(x) > Uj,

(3)

where Tj is a small enough value for the Ŷj.

Finally, if our objective is to maximize the response factor (i.e., the best response with a larger
value), the desirability function is defined by,

dj(Ŷj) =


0, if Ŷj(x) < Lj(

Ŷj(x)−Lj
Tj−Lj

)s
, if Lj ≤ Ŷj(x) ≤ Tj

1, if Ŷj(x) > Tj,

(4)

where Tj is a large enough value for the Ŷj, [24].

The desirability method consists of five steps. They are,
Step 1: Initialization step,

Step 2 and 3: Calculation phases, and

Step 4 and 5: Decision making phases.

The network of these steps that we employ to achieve our objective is illustrated by using the
flow chart given below by Figure 3:
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Figure 3. Flow Chart of the Desirability Method.

3. Results
3.1. Identifying the Values of the Indicators that Maximize the Weekly Closing Price (WCP) of the
Financial Sector of S&P 500

In this research our main objective is to identify the optimum values of the financial and economic
indicators that maximize the Weekly Closing Price, WCP of Financial Sector of S&P 500 by utilizing
the desirability function approach that was discussed in Section 2.2 based on our real data-driven
analytical predictive model that have been developed to predict the WCP of financial sector of S&P
500 by our recent development on S&P 500, [9]. This desirability function approach is an analytical
process of optimization that assigns values to single or multiple responses and selects the best choice
of predictors that optimize the response values.

Our study involves a single response factor, WCP, that is driven by four financial indicators and
five economic indicators, and we want to identify their optimum values that will maximize the WCP.
To achieve the objective of our study, we have developed a five-step method that will identify the
values of the financial and economic indicators that will maximize WCP. The method consists of five
steps. That is, Thus, we utilized the desirability function defined by the equation 4 to maximize the
WCP, subject to nine indicators. To achieve the main objective of this research, we have developed the
five-step process given below,

Step 1. Build the analytical predictive model that predicts the response variable (WCP) with a high
degree of accuracy [9].

Step 2. Define the constraints/limits of the individual indicators and the response (WCP).
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Step 3. Identify the desirability function that optimizes the response (WCP) based on our objective
(maximize).

Step 4. Obtain the maximum value of the response (WCP) and the values of the nine indicators by
executing the desirability method.

Step 5. Validate the results of the optimization method.

Now in the following section, we have utilized the five-step process we defined above section,
Step 1:
In our previous study [9], we have developed the analytical model to predict the WCP of the

Financial Sector of the S&P 500, which is driven by statistically significant five individual indicators
and twelve two-way interactions with 95% accuracy. That is,

ˆWCPT = 451.4 − 31X1 − 471.6X2 − 5.825X3 + 3.568X4 − 1.477X9+

0.8613X1 : X3 − 0.118X1 : X5 + 7.861X1 : X8 + 3.625X2 : X3 + 1.989X2 : X9+

0.2402X4 : X6 − 0.0213X4 : X7 − 0.0089X4 : X9 − 0.287X6 : X7 + 0.112X6 : X9+

0.4109X7 : X8 − 0.2819X8 : X9, (5)

where ˆWCPT is the estimated transformed weekly closing price of the Financial Sector of the S&P 500.
Thus, we apply the anti-Johnson transformation, given by Equation (7), on our estimated WCPT

values to get the original estimated predicted WCP values.
Anti-Johnson transformation is defined as follows,

ˆWCP = ϵ +
λ

1 + exp
(

γ− ˆWCPT

η

) , (6)

ˆWCP = 307.2979 +
245.822

1 + exp
(
−0.4010211− ˆWCPT

1.65032

) . (7)

As developed in our previous study [9] analytical predictive model all the indicators are not
individually statistically significant, but their contribution, interacting with other indicators, is sta-
tistically significant. That is, in the model development process, only five out of nine indicators
contribute individually; however, all nine indicators contribute statistically significantly by interacting
among themselves. Thus, all nine individual economic and financial indicators were included in the
optimization method.

Step 2:
The constraints/limits of the nine indicators (four financial indicators and five economic indica-

tors) and the response factor, WCP based on our data that was used to build the analytical model, are
given in Table 1, below.
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Table 1. Constraints/Limits of the Response and Indicators.

Indicator Minimum Maximum
WCPT -1.82063 2.24255
WCP 380.38007 511.88997

X1 1.78141 2.71797
X2 1.05292 1.18281
X3 13.6510 27.6971
X4 11.4375 38.4019
X5 6.3 9.5
X6 0.66 2.42
X7 89.8 101.4
X8 1.7 2.4
X9 187.316 214.846

Step 3:
The response to our innovation is the WCP of the Financial Sector of the S&P 500. All financial

practitioners, investors, etc, always like to have a higher return for their investments. Thus, their
desirability is to have a maximum WCP. Therefore, the desirability function defined by the equation 4
in Section 2.2, was to maximize the WCP of the Financial Sector of the S&P 500.

Step 4:
After performing the necessary calculations, the estimates of the optimum response value, WCP,

and the corresponding indicator values that maximize the WCP are given below, in Table 2. It has the
optimization value of the WCP with the original scale after applying the anti-Johnson transformation,
given in by equation 7.

Table 2. Optimal Values for the Response and Economic and Financial Indicators.

WCPT WCP X1 X2 X3 X4 X5 X6 X7 X8 X9

2.24255 511.88997 2.24969 1.11786 20.674 31.5997 7.9 1.54 95.6 2.05 201.081

Then, if we use these financial and economic values our WCP will be $511.89.
Step 5;
We proceed to validate our results of the optimization (maximize) the WCP of the Financial Sector

of the S&P 500 with the maximum desirability function dj(Ŷj) = 0.99. Table 3, given below provides
the R2 (the variation of the response explained by the indicators) and the adjusted R2 of the optimal
model which is approximately equal to the R2 and the adjusted R2 of our analytical predictive model
that is given in equation 5. Thus, it validates the accuracy of the results taken from the desirability
approach.

Table 3. Validation Results of the Optimization Process.

R2 R2 Ajdusted dj(Ŷj) SE of Fit 95% CI 95% PI

0.9492 0.9398 0.99 0.263 (499.859,
521.646)

(495.195,
524.504)

The 95% confidence interval, CI, and 95% prediction interval, PI, values can be used to verify the
hypothesis,

H0: The optimal response value is statistically significant.
Vs.

H1: The optimal response value is not statistically significant.
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Since the optimum WCP of a stock, $511.88997, is in the 95% CI and 95% PI, we cannot reject our
null hypothesis and conclude that the optimal WCP value of the Financial Sector of the S&P 500 is
statistically significant at the 5% level of significance.

Thus, one can utilize the optimal values of the economic and financial factors that we have
identified to develop optimal strategies for WCP of the Financial Sector of the S&P 500.

3.2. Graphical Visualization of Our Optimization Method

The graphical visualization of contour plots and surface plots is important for financial market
practitioners, which allows them to visualize three-dimensional data in two-dimensional plots and
three-dimensional plots by considering only two economic or financial indicators at a time as they affect
the response (WCP), respectively. They illustrate the optimum conditions for any two controllable
continuous indicators with respect to the desired value of the WCP while all the other indicators are
fixed, [25].

In the present study, the proposed analytical predictive model is driven by nine continuous
indicators, including four financial indicators and five economic indicators. However, the economic
indicators are not controllable. Therefore, we focus on four financial indicators: Dividend_Yeild, Beta,
P/E ratio and P/FCF. Thus, the graphical visualization of the contour plot and the surface plot of those
four financial indicators can be used to identify the nature of the relationship between two financial
indicators at a time to the optimum performance of the response, WCP.

(a)

(b)

Figure 4. Contour Plot and Surface Plot for Dividend Yield and Beta.
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The Figure, 4 represents the contour and surface plots for Dividend Yield and Beta while all
the other indicators are fixed. They illustrate the behavior of Dividend Yield and Beta to optimize
(maximize) the response, WCP. That is, if we increase Beta more than 1.08 along with Dividend Yield
to more than 2.65, then it may increase the transformed WCP towards an optimal value above 1.,5
which is represented by the dark green area of the contour plot.

(a)

(b)

Figure 5. Contour Plot and Surface Plot for Dividend Yield and P/E Ratio.
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(a)

(b)

Figure 6. Contour Plot and Surface Plot for Dividend Yield and P/E Ratio.

Similarly, we can interpret Figure 5, given above, to identify the behavior of Dividend Yield and
P/E ratio on the WCP. It illustrates that Dividend Yield higher than 2.45 and P/E ratio higher than 23.5
may give the maximum values for transformed WCP more than 6 while all other indicators remain
fixed. Also, Figure 6 indicates that if we increase the P/E ratio more than 21.5 along with P/FCF more
than 37, then it may increase the transformed WCP more than 2.5 while all other indicators remain
constant.

In a Similar manner, we can use the contour plot and the surface plot to interpret the behavior of
two controllable indicators in the optimization of WCP while other indicators remain fixed.

4. Discussion and Conclusions
In the process of proposed development, we have utilized the Desirability Function Approach

in response surface optimization analysis to maximize the WCP of the Finance Sector of S&P 500
by optimizing the indicators to achieve the optimal objective of the response. We have employed
the proposed real data-driven analytical predictive model that has been developed to predict the
WCP of the Financial Sector of S&P 500 with 95% accuracy. This model consists of five out of nine
individual indicators and twelve two-way interaction terms, and it was important to identify that only
five individual indicators are statistically significant, but the two-way interaction terms are statistically
significant among all nine indicators. For the optimization process, we have rebuilt the analytical
predictive model including those five individual indicators and twelve two-way interaction terms, and
obtained the constraints/limits for the response, WCP, and all the nine indicators, given in Table 1.
This rebuilt model has the exact R2 and adjusted R2 as the original model.

Thus, we applied the optimization process to achieve our optimal objective and have obtained
the maximum WCP of $511.88997 with the desirability function 0.99, which is the highest desirability
function value that describes the effectiveness of the optimization process. The optimum values of the
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indicators that maximize the WCP of the Financial Sector of S&P 500 were given in Table 2. Thus, the
Financial Sector of S&P 500 may have the maximum WCP of $511.88997 when the optimal indicators:
Dividend Yield is 2.24969, Beta is 1.11786, P/E ratio is 20.674, P/FCF is 31.5997, PSR is 7.9, FFR is
1.54, ICS is 95.6, CPI is 2.05 and HPI is 201.081 with at least 95% confidence. The 95% confidence
interval and predicted interval were calculated, and the intervals are (499.859, 521.646) and (495.195,
524.504), respectively. Since the maximum WCP belongs to the above intervals, we can conclude that
the optimum WCP is significant at a 5% significance level. In our previous study, we developed a
highly accurate real data-driven stochastic analytical model that consists of five individual economic
and financial indicators along with twelve interacting indicators that significantly contribute to the
response of WCP. Experts in the published literature identified that individual indicators and no
interactions drive the response WCP. In fact we have found that the top four contributors of WCP
returns are interactions of the economic and financial indicators.

We have developed an optimization method that identifies the values of the significantly con-
tributing indicators that will maximize the WCP. These indicators and their values are given below:

• Dividend Yield : 2.2496
• Beta : 1.1178
• P/E ratio : 20.674
• Price to Free Cash Flow Ratio : 31.5997
• U.S. Personal Savings Rate (PSR) : 7.9
• Interest Rate(FER) : 1.54
• U.S. Index of Consumer Sentiment (ICS): 95.6
• U.S. Consumer Price Index (CPI) : 2.05
• U.S National Home Price Index (HPI): 201.081

When we use these optimum values in our developed analytical model we obtain,

WCP = $ 511.88997.

In developing investment strategies the optimal target values play a very important role.

Next, we developed 95% confidence limits on the actual returns of WCP. That is, we are at least
95% confident that the actual (true) value of WCP will be between $ 499.859 and $ 521.646, and the
predicted value of WCP will be between $ 495.195 and $ 524.504. It is important to note that our
estimated value of WCP of $ 511.88997 falls in both confidence intervals.

In addition, we identified a 2-dimensional and 3-dimensional visualization process that identifies
the behavior of WCP as we vary the significant contributing values of the response. Such knowledge
is also important in identifying constructive financial strategies.
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