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Abstract 
 

This article is the methodology for analyzing the design of new financial instruments associated with the ongoing revolutionary changes 

in the financial system, the development of financial engineering, which led to the spread of new products that had become available to a 

wide range of consumers. 

Let us select the following tasks: 

– to determine the objective need to study the main characteristics of new modified innovative financial products (structured);  

– to justify the need to create a completely new financial product determined by the dominant group of goods [typical of the financial 

markets of the Far East], taking into account their specificity and the change of orientation towards the Asian markets, by the increasing 

activity in the Eastern vector and by the ability to trade in the national currency; 

– to propose and test the methodology for creating a structured financial instrument that meets modern geopolitical challenges, with the 

inclusion of the price calculated on the basis of the consensus forecast.  
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1. Introduction 

A distinctive feature of the development of the modern economy 

has become the increased role of the stock market, which has ac-

quired a truly global importance in the structure of financial mar-

kets. This is due to its ability to attract significant cash flows (for 

investment, economic modernization, stimulation of production 

growth, etc.). At the same time, world securities markets, as long-

term experience shows, can act as sources of major financial 

shocks, economic risks and social instability. 

One of the modern development trends of innovations in the fi-

nancial sector [in the stock market] is engineering. 

The notion of financial engineering is inherent in financial innova-

tions, which can be defined as the process of creating and popular-

izing new financial instruments, as well as new financial technol-

ogies, institutions and markets [1]. 

Financial engineering uses tools and knowledge in the field of 

informatics, statistics, economics and applied mathematics to 

solve current financial issues, as well as to create and offer new 

innovative financial products – structured products and instru-

ments [2]. 

Due to the changing geopolitical situation, the Russian authorities 

and business pay priority attention to the intensification of eco-

nomic activity in Siberia and the Far East, international relations 

with China, India, Japan, South Korea and other Eastern countries. 

This line of development of the domestic economy received the 

definition of the Eastern vector. 

 In turn, the Eastern vector of integration involves the interaction 

of national systems with the capacity for self-regulation and de-

velopment based on the alignment of interests of the economy, 

finance and politics among states. The vector will be directed 

towards further mutual cooperation taking into account the inter-

ests of the countries participating in integration [3]. 

The presented article offers the methodology for creating such 

instruments to work in the South-Asian markets. 

2. Methods 

The methods of system and regression analysis, logical modeling, 

consensus forecast, simulation (time series), and economic-

mathematical modeling have been used as the research tools. 

3. Results 

The most important results of scientific knowledge increment are 

as follows: 

based on the analysis of monthly reports on the oil market pub-

lished by EIA (US Energy Information Agency), IEA (Interna-

tional Energy Agency) and OPEC, the Fed's decisions on the key 

rate, a polynomial model of pricing factors in the stock market has 

been developed, which allows predicting the price fluctuation 

limits of the proposed futures contracts; 

the method of forecasting fluctuations in prices for the proposed 

structured product (futures) based on the consensus forecast of 

price formation in commodity markets has been proposed and 

tested, which allows determining the changes in oil exchange quo-

tations with the greatest accuracy. 

4. Discussion 

The ongoing revolutionary changes in the economic system, the 

development of financial engineering, which led to the spread of 
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new products that had become available to a wide range of con-

sumers, determine an objective need to study the main characteris-

tics of these new modified innovative products. At the same time, 

there is a surge of interest in structured financial products both on 

the part of investors and issuers [4]. 

The complexity of structured financial products is emphasized in 

Roberto Knop's monograph [5] devoted to this problem, which 

provides the following definition: 

"A structured financial product is a financial instrument, the prof-

itability of which depends on other, simpler instruments included 

in its composition. Typically, a structured product consists of 

credit, its various manifestations, and one or more derivative in-

struments" [4]. 

The definition previously considered should be supplemented with 

the publications of S. Ross who understood "the development of 

new financial instruments and methods using the existing ones in 

order to search for financial risk management technology in the 

fixed-term stock market through hedging operations". He refers to 

them forward, futures and option contracts, which became also 

widespread in the Russian securities market [6]. In other words, as 

Ya.M. Mirkin has emphasized, "the design of securities" takes 

place. 

This definition reveals the following features of structured prod-

ucts: 

1. First of all, a structured product is a financial product. 

2. Non-standard characteristics of structured products are the basis 

for achieving specific needs of end users. 

3. According to the traditional approach, which is the reference in 

this work, structured products are complex, composite products 

that can be presented in the form of an investment basket consist-

ing of simpler components. 

4. A structured product is the result of an analysis of the needs of a 

product user and the design based on that analysis. 

One of the features of structured products is the ability to create an 

almost unlimited number of new innovative modified products as 

a result of arbitrary design from a limited set of traditional instru-

ments [7]. 

The basis of structured financial products is hybrid financial in-

struments. 

The design of a structured product will be understood as the pro-

cess of designing its internal structure by "bundling" various fi-

nancial instruments, highlighting the basic parameters of the prod-

uct, their analysis and evaluation in order to create a product that 

best meets the interests of customers who have their own vision of 

the market [8]. It should be noted that the process of designing 

does not include such issues as legal product design, its advertis-

ing and marketing, search for potential customers/contractors, 

their consulting and conclusion of contracts. 

The essence of designing a structured product is schematically as 

follows (Fig.1): 

 

 
Fig.1:. The technology of designing a structured product (authors’ development). 

 

The general plan for designing structured products can be condi-

tionally divided into the following stages [9]: 

 Analysis of potential customers' preferences 

[From the customer's point of view, the parameters of interest of a 

structured product are]: 

• the degree of protection of invested funds (risk 

management); 

• the base pool of assets for which the investor 

has a flow forecast; 

• the degree of volatility of assets; 

• product lifetime; 

• the ability to receive interim payments during 

the product lifetime, or a preknown fixed payment – a coupon. 

Since it is impossible to create template parameters and character-

istics for structured products, customers need to conduct a funda-

mental analysis of the current market situation in order to form 

their own points of view and their own visions of the market. As a 

result of this process, preferences are formed, as well as the feasi-

bility of designing a new product. 

 Modeling [includes]: 

Traditional financial instruments or their combinations 

are selected (Fig.2): 

 



International Journal of Engineering & Technology 203 

 

 
Fig.2:. Traditional financial instruments (authors’ development). 

 

Fixed income instruments involve the division of the customer's 

funds into two parts. The first part is responsible for the return of 

invested capital; in other words, these are financial instruments, 

the flow of income for which is known in advance. The second 

part is profitable. Customers choose themselves the risk-free share 

or the level of capital protection on the basis of their visions of the 

market. 

A structured product is the result of an analysis of the needs of a 

product user and the design based on that analysis.  

The bias towards structured financial products was made from the 

position that the situation in the Russian stock market began to 

change radically. The need to create a completely new financial 

product is determined by the dominant group of products [finan-

cial markets of the Far East] taking into account their specificity 

and the change of focus to the Asian markets, increased activity in 

the Eastern vector and the ability to trade in the national currency. 

In the effort to create something new, we start from the favorable 

experience of the Saint Petersburg Exchange, which in 2016 

launched its own futures contract for Urals oil in rubles to refuse 

the calculation of oil prices in dollars. And since our research 

touches upon the Eastern vector, we will try to offer the Asian 

markets a financial instrument in the form of the futures contract 

for Urals oil, the price of which we will try to create by consensus 

forecast. The essence of this method was described earlier. 

To carry out the calculation part of our research, we have consid-

ered several forecasts of the average price of Brent oil for the pe-

riod from 2000 to 2016 inclusive.  

At the moment, the cost of Brent adjusted for inflation is about 

13% below the level of 2000. This price level is due to oversupply 

in the world oil market, a high level of oil reserves in the US and 

political instability in several commodity regions [10]. 

We have identified macroeconomic indicators that affect price 

fluctuations in global markets.  

Key indicators: 

Monthly reports on the oil market published by EIA, IEA and 

OPEC (usually from the 10th to the 20th of each month – revision 

of demand/supply forecasts; 

the Fed's decisions on the key rate; 

publication of data on GDP and oil imports in China; 

publication of financial results of US oil companies; 

decisions of OPEC meetings. 

The US EIA expects the reduction in oil production, which began 

in May 2015, to continue in 2017 and amount to about 700 thou-

sand barrels/day for a current year. 

IEA also predicts a significant decline in production – about 540 

thousand barrels/day. Withdrawal from the market of 540-700 

thousand barrels/day of oil in 2016 made room for additional oil 

supplies from Iran and helped to restore the balance of the market. 

Meanwhile, OPEC expected a more moderate reduction in oil 

production in the US in 2016 – about 140 thousand barrels/day. 

According to cartel forecasts, production of tight oil in the US will 

decrease by 170 thousand barrels/day in 2017 compared to an 

increase of 440 thousand barrels/day in 2016. 

Regarding consumption, low oil prices in 2016-2017 are expected 

to stimulate additional demand for oil, especially from the coun-

tries of Asia and China. 

In early 2016, China's financial markets remained under pressure 

amid concern about the worsening of the country's economic per-

formance, which negatively affected oil quotations. However, the 

fundamental factors of oil demand in China remain strong. In 

2016, oil imports to China increased by 27 million tons compared 

to 2015 and an increase of 26 million tons in 2015 compared to 

2014 [11]. 

Considering the commercial orientation of commodity exchanges, 

we have calculated prognostic estimates of the level of Urals oil 

prices in US dollars. 

A combination of two methods was used to obtain prognostic 

estimates: regression analysis, which made it possible to estimate 

the dynamics of Urals oil prices and simulation as a parallel meth-

od to improve forecasting accuracy. 

Based on the results of the consensus forecast, charts of the dy-

namics of price changes from 2008 to the present have been con-

structed (Fig.3). The forecast horizon is 3 years, with a reporting 

period of 10 years. Initial data for plotting the forecast chart: 
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Fig.3:. Growth rate and forecast for the growth of prices for Urals oil from 2008 to 2017, in US dollars (authors’ forecast). 

 

Analyzing the dynamics of the projected growth in oil prices, its 

parabolic form should be noted. Thus, the forecast model is repre-

sented by a regression of the form: 

2xaxaa=B 210 
 , where    (1) 

a0  is the mean value at the beginning of events; 

а1  is the growth factor; 

a2  is the growth rate. 

The calculation of the model parameters has been determined 

using the instrumental apparatus of Microsoft Excel, in which 

regression (1) took the form of a polynomial of the second degree: 

267.224.51214.863 2 x+x=B     (2) 

The determinacy coefficient is 9862.02 R  . The coefficient 
2R  tends to 1, that is, there is an almost complete correlation 

with the model, the differences between the actual and estimated 

values are small [12]. 

The proposed forecast tool allows accurately determining the fluc-

tuations in oil prices in the short term (day – three days, the fore-

cast accuracy is 85%, Fig.4). 

 

 
Fig.4:. Short-term forecast for the growth of prices for Urals oil, in US dollars (authors’ forecast). 

 

and the long-term – 5 years (the forecast accuracy is 79 %). The strength and accuracy of the forecast in the medium term (from 1 month 

to 1 year) is 49 % (Fig.5). 

 

 
Fig.5:. Medium-term forecast for the growth of prices for Urals oil (12 months), in US dollars (authors’ forecast). 
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The processes taking place in the world markets significantly af-

fect the fluctuations and volatility of oil prices changing (lower-

ing/raising) them, in connection with which the prognostic esti-

mates are reliable while maintaining the existing macroeconomic 

and political conditions [13]. 

5. Conclusion 

The processes taking place in the world markets significantly af-

fect the fluctuations and volatility of oil prices changing (lower-

ing/raising) them, in connection with which the prognostic esti-

mates are reliable while maintaining the existing macroeconomic 

and political conditions. The adequacy of the proposed combined 

model is confirmed by the conducted retro-forecast (forecast 

backwards) and allows us to conclude about the further increase in 

prices for the futures contract for Urals oil in rubles. 
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