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Abstract 

In this paper, it was considered one of the types of trading in the stock market - Implementation of 

arbitrage. The aim of the study was to examine the possibility of using the method of "nearest neighbors" with 

heuristic rules to predict short-term stock price behavior during arbitrage transactions. In a paper tests the 

hypothesis that the two parameters - TotalRise (percentage price change over the entire period of growth) and 

LastChange (percentage change in price over the last day) - are crucial for predicting the behavior of stocks 

after a sharp rise on positive news. Consequently, an investor might assume, how to behave in the price of the 

shares, if the result will analyze arbitrage other stocks have close to the value of the shares and TotalRise 

LastChange. 

For this action, the risk of loss was defined as the ratio of the neighbors with a loss to all of its neighbors 

(if 20 neighbors of the action 5 neighbors were unprofitable (i.e. the respective shares rose in price), the 

riskiness of the operation can be set equal to 25%). Win value was defined as the average of the gains (and 

losses) of all the neighbors. 

As a result, developed a model is plausible determines the behavior of the shares. 
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1. Description of the subject area 
 
The stock market is called the totality of institutions, organizations and participants interacting with 

each other in the process of trading securities - stocks, bonds, options, futures . In addition to the actual functions 

of the organization of trade in the stock market is the problem and identifying the most "fair" price of the asset 

at any given time. At the price of assets is influenced by many factors - macro and micro-economic, political, 

climatic, etc., and therefore the value of securities fluctuates constantly, is in constant motion. One of the current 

hypotheses regarding the nature of the behavior of stock prices is a hypothesis about the desire of the market to 

equilibrium. Speculation assets, i.e. making purchases and sales in order to profit from price differences of 

transactions on an ideal market equilibrium can not bring any money, since the price movement is subject to 

the laws of Brownian motion with zero expectation of price change. However, in the real market, as opposed to 

the ideal, or speculative, as they say, there are arbitrage opportunities. Moreover, it is speculation and are the 

mechanism that allows the participants of the stock market empirically find the current "fair" price of traded 

assets. Arbitration is a mechanism to ensure continuous movement of prices to equilibrium. 

Among the many types of arbitrage is probably the most common is a temporary arbitration when a 

trader buys the asset (as they say, is a "long" position) in anticipation of the growth of its price, based on its 

further resale at a profit. There is also the opposite direction arbitrage transaction where a trader , waiting for 

the fall of the asset price, it takes a loan from a broker, sells at the same price, and then, after some time, buys 

the asset at a lower price and returns it to the broker. In this case, the winning trader will be the difference 

between the original sale price and the purchase price in the future. At the same risk for the trader is that his 

forecast fall in the price of the asset would be wrong, and he will be forced to buy it back at a lower price. 
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The aim of the study was to examine the possibility of using the method of "nearest neighbors" (NNP) 

with heuristic rules to predict short-term stock price behavior during arbitrage transactions. 

Arbitration - is making a profit through the use of different prices for the same products or securities. 

Arbitration is a widespread speculative tactics usually consists of the sale of securities at a relatively high price 

and the simultaneous purchase of the same securities at a relatively low price. 

Let us consider a type of arbitrage associated with the output of positive news about the company. 

Change the presentation of the news of the fair market price of the shares, and very often the company's shares 

begin to grow rapidly, as many traders rush to buy them as long as they have not yet exhausted his supply 

growth. Purchase and subsequent resale of such shares - an obvious arbitrage transaction, the success of which 

depends on access to news. 

But , as often happens , the rapid growth of quotations of the shares may cause them to "re-evaluation" 

and follow the "adjustment" or "rollback" - fall in the share price due to the fact that short-term traders to close 

their "long" positions . From this particular share's behavior when leaving positive news follows the possibility 

of arbitrage using a "short" sale. Short selling (short sell) means a sale of a security borrowed. This operation is 

often used for speculation, when the investor is bearish on hopes that when he would have to return a security, 

it will be able to buy it at a lower rate than that at which he sold (Fig. 1). 

?

Цена акции

Дни

n n+1 n+2 n-3

Stop-loss

Stop-profit

 
Figure 1 Temporary arbitrage transaction in a short sale 

 

To carry out arbitrage trader must go through several stages. 

First, it must select only the volatile stock. Volatility - a statistical indicator of the ability of the market 

price of hard and fast change over time. If the shares are not sufficiently volatile, the arbitrageurs simply can 

not earn enough money to weak movements, and all his money will go to the commission to brokers. 

Shares for short sales can be selected according to the following criteria: 

1. The shares are to be liquid - the amount of the purchase and sale of shares in a day should be 

significant (more than 300,000 per day). There must be times when you can not quickly buy or sell a large block 

of shares. 

2. The price per share should be> = $5 - many exchanges do not allow you to sell "short" stocks under 

$5. 

3. Growth stocks should last more than a day - to increase the likelihood of the situation, "enumeration" 

of shares. If the stock rises sharply only one day, then it is likely that not all potential buyers have already 

learned about the positive news, and it is possible to expect continuation of growth and the next day. 

share price 

the days 
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For all selected quotations to potential arbitrage opportunity, the investor must determine the values of 

stop-loss levels and stop-profit. These levels can reduce the risk of the investor. 

Thus, the main challenge that the trader is to determine what will be the result of arbitrage - losing or 

winning. 

 

2. Using nearest neighbor models 
 
In technical analysis when working with stock markets dominated by models that use different types of 

moving averages. In 2003, Fernandez Rodriguez , Sosvilla - Rivero and Andrada - Felix (2003a, 2003b) found 

that, given the interest rate and transaction costs, trading rules based on models of the nearest neighbor (NNP) 

superior results, obtained using the moving average. The idea of applying the methods of NNP is based on the 

fact that segments of the time series, taken from the past, may have similarities with the future of the segment, 

this approach falls into the general class of models known as non-parametric regression. Currently used methods 

of NNT in various versions with trade (empirical) rules (Qian and Rasheed, 2007), Arya S., Mount D. (1993, 

1998). Temporary Arbitration is the work of Cao L. J., & Tay F. E. H. (2003) and Nagarajan V., Wu Y., Liu, 

M., & Wang Q. (2005). It should be noted that recently successfully and effectively develop various hybrid 

methods (Afolabi MO, & Olude O. (2007); Kim H., & Shin K. (2007); Mandziuk J., & Jaruszewicz M. (2007)). 

 

3. Practical verification of the proposed methodology 
 
In a paper tests the hypothesis that the two parameters - TotalRise (percentage price change over the 

entire period of growth) and LastChange (percentage change in price over the last day) - are crucial for 

predicting the behavior of stocks after a sharp rise on positive news. Consequently, an investor might assume, 

how to behave in the price of the shares, if the result will analyze arbitrage other stocks have close to the value 

of the shares and TotalRise LastChange. 

To this were the following tasks: 

1. Unloading quotes. 

2. Carrying on the volatility of the stock filter. 

3. Application of the method of nearest neighbors. 

 

3.1. Unloading quotes 

 

The source of data (quotes) used a historical database of quotations Quotes Plus and a special DLL to 

work with this database. 

 

3.2. Carrying on the volatility of the stock filter 

 

As mentioned earlier, the arbitrage opportunities appear only in volatile action. Volatile stocks meet the 

following criteria: 

1. The company's stock is trading more than 50 days (the company to "calm down" after the IPO - Initial 

Public Offering) 

2. Not less than 300,000 of sales and sales per day for the stock. 

3. The price per share should be more than $5. 

After filtering the volatility of the resulting sample should be taken of the situation is quite sharp and 

prolonged growth (over 2 days). The sharp rise in the share price over a few days can be associated with the 



International Journal for Innovation Education and Research        Vol.2-05, 2014 

International Educative Research Foundation and Publisher © 2014             pg. 23 

speculative boom, and not with the success of the company, which means that at some point may experience a 

recession prices. In such situations, there is an opportunity for arbitrage trader. 

 

3.3. Application of the method of nearest neighbors 

 

After filtration will get a list of options arbitrage opportunities (company name, date of occurrence of 

arbitrage opportunities, the price of shares on the first, second, third, ..., n-day percentage price change over the 

entire period of growth (TotalRise), the percentage price change over the last day (LastChange), and so on). 

To conduct the study were created by the following table: 

1). Table NASDAQ - contains a list of symbols (tickers) of companies whose shares are traded on the 

NASDAQ and to be discharged from the system Quotes Plus. 

Column Name Description Example 

Company Name  Ticker Short  MSFT - Microsoft has 

2). Table Trade_Data - contains data on quotations unloaded from the system Quotos Plus. 

Column Name Description Example 

Ticker  Short name  ZEUS 

Date  The date of formation of the desired pattern of price action 

(pattern)  

23.01.2006 

Last Day 

Change%  

Changes in the share price over the last day 13.8289 % 

Gap%  What percentage of the share price rose at the opening of the 

market. The difference between the Open (0) - Close (-1), 

where Open (0) at the opening price of the day, and Close (-

1) on the closing price of the previous day.  

 

2.149 % 

MaxLoss,% (0)  The maximum loss during the day 

Maxloss = (1 - High (0) / Close (0)) 

-4.5752 % 

MaxGain,% (0)  The maximum possible gain for the current day. MaxGain 

(0) = (1 -Low (0) / Close (0))  

1.2465 % 

Gain  Winning at the close of the 0 day  

Gain = (1 -Open (0) / Close (0)).  

  -0.11 % 

Volume  The volume of day trading in units on the last day  988733 

Days of Rise  No. days of growth  7 

Total Rise,%  Percentage increase the share price over a few days - the 

closing price of the last day of the fall to the closing price of 

the last day. 

TR = (Close (-1) / Close (-8) - 1) 

 

22.30444 % 

$, Million  dollar trading volume = Volume * Close (-1)  4,74 

Stoploss  The optimal stoploss, calculated by the method of nearest 

neighbors  

18% 

Rew  The average gain of 20 neighbors (not including this piece)  1.2367 % 

Risk  Medium Risk by 20 neighbors (not including this piece)  0.3611 % 

 
3). Table Trade_Data(2) - is identical in structure to the table Trade_Data. It will store data for testing. 

4). Table Extract - is identical in structure to the table Trade_date. It Trade_data from the table or 

Trade_data (2) The data will be unloaded c filtered through the fields REW and RISK. 

5). Table of Trade - in this table are unloaded Extract data from a table and given a form convenient for 

plotting trade. 
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Column Name Description Example 

% The percentages of actual win  -2.37% 

Date Date patterning  22.07.2009 

20000  The value of gain / loss if the initial amount of investment was 

$ 20,000  

19642.8401 

Ticker  Company Name ONXX 

Down 1 – loss 

0 - win 
-1 

Risk  Probability lose  0.286% 

Rew  Potential value gain  3.32% 

 
To handle the tables were written by the following methods: 

1). Load_data method performs the following operations: 

1. Takes the name of the table NASDAQ companies. 

2. With the help of a specialized library terminates processes Quotes Plus volatile stocks, that 

is, satisfying the following criteria: 

a. the stock was trading for more than 50 days; 

b. the amount of the purchase and sales of shares of more than 300,000 pieces a day; 

c. share price more than $5; 

d. growing share of two days or more; 

e. the last day of the share price rose to not less than 3%. 

3. The selected data is loaded into the table Trade_data. 

2). The method of K-nn - finds the optimal value of the index stoploss for all the shares, as well as the 

expected value of risk (Risk) and gain (Rew). To search for all values of the nearest neighbor method is used 

(Fig. 2). As the coordinate system used by field TotalRise (total height of the share price over the last few days 

of continuous growth) and LastDayRise (growth of the share price over the last day). The method according to 

the values and TotalRise LastDayRise is 20 nearest neighbors, and it is believed that in the calculation of the 

Euclidean distance to the nearest neighbor and TotalRise LaseDayRise considered with the same weight.  

 
Fig. 2 Applications of the method of nearest neighbors, to estimate the values of gain and risk 
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3). Method Extract - Trade_data selects from the table and writes the data table Extract stock in which 

risks , in accordance with the method of the nearest neighbors does not exceed 30% and the expected payoff is 

greater than 2%. 

4). Method Trade - unloads data from the table in the table Extract Trading. Put down the initial amount. 

In our case, the amount is $20,000. Then, for each row is a comparison between the actual and the expected 

gain. If expectations are not met, the quote was closed at a high price , the investment sum will be reduced by 

the percentage of loss. If the expectation proved to be correct, and managed to get a win in arbitrage, the amount 

is added to the invested amount of the winnings. After processing all the lines drawn chart trading. 

 

4. The practical implementation of the proposed methodology 
 
The implementation of the proposed method is shown on a real example. 

4.1. After opening the table calls the NASDAQ Load_data. As a result of the method Trade_date table 

will be filled with 7000 lines (Fig. 3). Each row represents a different specification of arbitrage opportunities. 

It filled all the columns except for columns Stoploss, Rew and Risk. The values in these fields will be added in 

the performance of the method K-nn. To test were selected last 2000 lines and copied to the table Trade_data 

(2). 
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Figure 3. Fragment of Trade_data 

 
4.2. Next, press the button k-nn ( Figure 3). You will see two dialog boxes for entering parameters ( Fig. 

4). The first dialog box prompts you to enter the value of stoploss. Stoploss value can be set firmly on all 

transactions , or set to " -1" . In this case , the method calculates the optimum value for each operation stoploss. 

In the second dialog box, you enter values stopprofit. As a result, the method will fill the columns stoploss, risk 

and rew. To calculate the value of a column used rew gain the 20 nearest neighbors and possible losses when 

exiting some of those neighbors stoploss ( Fig. 5). 

 

 
 

Figure 4. Parameter settings and stoploss stopproft 

 



International Journal for Innovation Education and Research        Vol.2-05, 2014 

International Educative Research Foundation and Publisher © 2014             pg. 27 

Figure. 5. The result of the method of K-nn for the table trade_data 

 
4.3. The next step is to check whether you can use the obtained values of risk and rew for arbitrage. To 

do it, press the button Trade_data Extract. As a result, the table will be discharged Extract rows in which the 

value of risk not greater than 30%, and wins more than 2% (Fig. 6). 

 

 
Figure. 6. The completed table Extract 

 
4.4. Let's go back to the table Trade_date (2) (data for testing the model) and click on the K-nn. As a 

result, the column will be filled with stoploss, risk, rew. Rew value in this table is calculated from the values of 

gain 20 nearest neighbors from Table Trade_data (with the possible outputs on stop loss). 

4.5. This step allows you to trade in a simulation and obtain the predicted values and rew risk. When 

you click "Trade" is full table Trading (Fig. 7) and plotted Commerce (Fig. 8). 
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Figure. 7. Table View Trading (on training data) 
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Figure. 8. Schedule of trade (on training data) 

 

4.6. Now, to test models of repeat trade, but for the data from the table Trade_data (2) (Fig. 9). 

 
Figure. 9. Trading testing a table with data from the table Trade_data (2) 

 

As can be seen from a comparison of Figures 7 and 9, the trade was successful. Moreover, the results of 

the test were trading even more successful than the results of the training of trade, which shows a certain margin 

of safety of the method. Thus, the hypothesis that the nearest neighbor method can be used to search for short-

term arbitrage opportunities seems plausible. 
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