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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.

Key words: Technical trading rules, Nearest neighbour predictors, Arbitrage trade.

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.
Avrbitration 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).
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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.
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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
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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 | 23.01.2006
(pattern)

Last Day | Changes in the share price over the last day 13.8289 %
Change%
Gap% What percentage of the share price rose at the opening of the

market. The difference between the Open (0) - Close (-1), 2.149 %
where Open (0) at the opening price of the day, and Close (-
1) on the closing price of the previous day.

MaxLoss,% (0) The maximum loss during the day -4.5752 %
Maxloss = (1 - High (0) / Close (0))
MaxGain,% (0) The maximum possible gain for the current day. MaxGain 1.2465 %
(0) = (1 -Low (0) / Close (0))

Gain Winning at the close of the 0 day -0.11%
Gain = (1 -Open (0) / Close (0)).
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 | 22.30444 %
the last day.
TR = (Close (-1) / Close (-8) - 1)
$, Million dollar trading volume = VVolume * Close (-1) 4,74
Stoploss The optimal stoploss, calculated by the method of nearest 18%
neighbors
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 | 19642.8401
$ 20,000
Ticker Company Name ONXX
Down 1—loss -1
0 - win
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.
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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

).
==

Open{ Gap Maxlo MaxGa Days of
1 | Ticker 0} % 55,%{0) in.%{0) Close{0) Gain Wolume  Rise 3. Million Stoploss Rew  Risk
2 |ZEUS 13.02309 28| 215 4575 1.248 28.03 40.11 SBET33 2| 14.2083 27.10
32 |SURG 11.1111 8.14 233 -1.629 8306 5.92 3.56 428350 2 1432857 2.57
4 |CRAY 122842 978 252 -2.459 1.839 9.84 1.23 950773 2 122842 9.05
5 |HILL 8.91088 814 3217 0123 7T.B82 7.80 8.62 847202 2| 7.7o888 8.68
& [5BIB 505831 11.863 459 -0.287 3.81 11.35 2.45 1837430 2| 585389 15.14
7 _|ISRG 3.50382| 138.3 3.1 0174 5337 13229 433 T70449 2| 47158 103.33
£ |SLAB 3.72038 4827 16.2 -5.718| 0.269 49.04 -1.60 2191946 2| 4.08307 21.05
2 |PMRA 3.08539 67.33 3.14 -1.485 0.401 a7.67 -0.50 567558 2| 3.88835 37.06
10 | PWER 922509 811 321 -1.473| 2782 8.14 -0.49 1088182 3 129771 8.43
11 |BOLT 3.3275 1223 3467 0 .45 11.96 2.23 5BE450 2 E.5BEIT 8.94
12 |[NETL 409707 1717 394 -2&88 8.04 17.63 -2.88 1277880 2 B.50854 21.10
13 |JACK 487025 1927 4.25 -10.84 0.487 2077 -7.78 1025800 2| 5050988 19.04
14 |ISIL 3.50809 3825 521 -48673 1.735 2889 -2.27 42480189 2| 57503 114.01
15 | COGO 3.18022 91 338 0789 5385 8.73 4.07 1213438 4 21.3298 10.83
18 | TASR E.BEE1T 997 208 0 4412 9.66 2.11 6582070 3 21.3292 84.38
17 |vDSI 9.40835 11.23 455 -0.801 2453 11.01 1.98 983558 3 158757 10.31
18 | NDAG 11.4284 4424 241 0.588| 5289 43.55 1.56 3502227 3 153538 151.30
19 (ZOLT T.BB17Y 1363 297 0148 28681 13.42 0.81 E12812 2 11.8398 10.88
20 |SPIL 485444 5993 229 -4743 1.188 8.09 -1.58 2777038 4 109118 18.27
21 |EGOV 5.10204| 8.39 3.4 -313 3500 8.20 1.56 589302 4 D.57447 3.52
22 |CTRP 88179 7.588 242 0078 2178 7.81 1.00 3450552 3 B.337E1 28.91
23 |BEBE 4892578 17.44 122 -7.798 1.95 18.53 -8.25 1488018 4 57104 23.29
24 | GROW 4.15512| 9.625 2.39 -1.299 10.91 g.81 8.42 681522 4| 24.2584 8.22
25 [NETL 4.11347 18.85 33 01086 2798 18.81 0.79 1035540 4 20.585 19.08
28 | SMSI 108229 8684 249 -1.157 5558 8.25 4.51 458885 2| 14.3828 3.85
27 |CTRN 8.18322 48 278 -1.354 3 48.96 217 477397 2 9.49387 22.30
28 |BTW 888199 1578 375 -2978 3.042 15.36 285 419110 2 825822 8.37
29 | ANAD 480821 891 222 0| 5933 8.55 821 211118 3 7.20159 8.18
30 |FCFs 503553 17.861 3.59 0 2853 17.43 1.02 2588558 2| 675039 4414
31 [XRTX 590858 225 5| -3.8687 3111 21.92 258 529753 2| 625812 11.52
22 |RIGL 3.12928 7.8 29| -1.026 3.205 7.85 0.684 457348 2| 489813 2.47
33 [S5RI 3.41544 1895 2865 -1.18 4535 18.35 3.22 1285217 5 21.1148 2352
34 |REDF B8.44287 219 21| -2.055 4.084 21.76 0.84 2428188 2| 142173 52.08
25 |FFHM 244828 8175 292 -13.36 0.405 8.95 -12.56 386293 2 E.1081 232
38 |WIRE 634258 2799 308 -3.323 1.858 2892 -3.32 G5BEBOD 3 13.2138 15.99
27 |CHNR 228328 19.75 8.18 D872 T7T.089 20.20 -8.82 2720114 2| 59.0592 49.67
38 |ACAD 10.728 1517 488 -7.118% 1.187 15.40 -1.52 2708370 3 41.1133 39.11
39 |EXFO 108178 &£95 384 084 7227 587 471 511089 ¥ 208318 293
40 | RIMM 9.0024 2507 2.18 0| 5283 24.00 4.26 5.5EHT 2 11.9373 1353.07
41 |CTDC 104.202 1247 283 -16.28 235 9.84 22.69 1E+07T 2 247133 124.51
42 |HIHC 37.8553 56 221 -19.84 11.79 5.00 10.71 837144 8 83.5433 3.49
43 [CAAS 46,0298 11.5 599 -2217 1678 9.98 13.22 1695177 3 53.46853 18.29
44 |CHDX 13.0031 58 432 0 2184 475 18.05 1538839 2 442508 8.58
45 [JRJC 18.7128 838 587 -2.884 1432 T.18 14.21 11656876 2 22 9.24
48 |FTEK 11.043 1081 488 8383 1.48 11.30 -4.53 800084 2 12.35 8.20
47 | COGo 4.28101 976 274 -2.459 3.074 9.94 -1.84 1185525 2| 12.1808 11.26
48 |REDF 431287 244 508 -18.03 26884 28.35 -18.19 1440089 2 11.9028 23.44
43 | GERN 820155 §.425 245 089 5.045 5.00 5.04 2527024 2| 7.73284 2077
50 | TXRH 472853 1855 671 -0.544| 3.2683 18.23 1.83 739578 2| 6.98552 11.47
851 [ISIS 530672 613 4.07 -3.426 5972 5.69 281 912189 2| 538672 5.37
52 |SIRI 491804 597 385 -2.848 1174 5.98 0.17 79EHT 2| 8.08755 454 08
53 |ZIGO 5.3vra5 1789 258 -2739 1.789 18.19 -1.88 474344 2| 6.40835 8.27
54 |EMDP 3.408868 3784 311 -0.538 1.473 2775 0.32 1820805 3 834108 43.75
L L Meighbors Masdag Extract Trade_Data_evening Trade Data(2) | Trade_Data . Trading ) |I!
Flnmdae L=
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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 setto "' -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).
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Figure 4. Parameter settlngs and stoploss stopproft

A K L M AC AT AU ANV #
Maxlo MaxGs Days of

1 | Ticker 55, %0} in.%{0) Clos={0) Gain Wolume Rise 3, Million Bt{}EL{PS& Rew  Risk
2 |KONG 8.34191 . . -1.351 2449 11.89 -0.42 4093200 7 223044 4.74 1.237  0.381
2 |YHCO TMT 401483 17.18 202 -1.455 3085 17.01 0.99 3.3EHT 7 17.1071 547.55 ‘17 0.841 0.288
4 |'WPRT 5.44218 25 215 4211 1283 9.48 0.21 215200 8 153848 2.94 12 104 0297
5 |AMED 3.48886 3716 214 0188 2395 368.97 0.51 757200 2 10.7458 22.00 15 0.412 0.438
8 |5YNA 3.10786 3475 289 -1.353 1.151 2493 -0.52 1931800 32 4.08108 85.37 13| 0.15 0.511
7 _|CLWR 858898 7T.19 316 -1.53) 2503 T.24 -0.70 4022100 & 322581 28.02 17 1.027 0.481
& |PWRD 10.3057 3575 2.14 0.14 8224 33.50 8.29 3473500 5 218122 121.57 17 1.828 0.287
2 |KIRK 475423 13.35 265 -1.873 4.418 13.50 -1.12 518400 & Z20.3704 8.71 14 1.207 0.388
10 |CRNT 480705 788 207 0508 7555 7.40 8.09 552800 8 17.6829 427 14 1.196 0.298
11 |SPPI 5768576 825 647 -582 4 8.59 -5.44 2055800 2 12237 12.07 13| 0.367 0.485
12 |HGSI 10.6315 145 477 -2276 7.931 14.05 3.10 8.2ZE+07 2 316.867 1140.08 13 1.538 0.426
12 |[OREX 444444 788 213 -23.21 0.3 8.27 -7.88 2528900 2 378817 19.08 12 2868 0.242
14 |SFPAR 3.38857 11.03 16 -0.272 10.52 288 10.43 615400 8 148551 5.85 17| 0833 0.388
16 | ONECK 21.0178 3548 232 -3.409 2001 368.33 -2.37 1E+H0T 8 286229 348.18 19| 3.317 0.286
16 |MKSI 11.8213 1975 212 -1.873 1924 19.87 -0.81 9248200 4 155317 17.88 20 1.803 0.385
17 |AATI 502092 535 657 -4486 D348 .00 8.54 458800 2 148118 2.50 12 08919 0.405
18 |MMLP L 8.24786 26 265 -3.423 0 2650 -1.92| 323500 3| 10.708 8.19 17 0.548  0.41
18 |TESO 7 581842 9 883 13288 03232 2.81 -2.00 588000 3 88158 8.15 12 0.402 0.424
20 |CWTR ! 11.3877 85 367 -56538 3692 8.85 -5.38 3448400 2 14.4181 21.62 20 1.479 0.377
21 |MECH 8.20314 16818 372 -297 3.158 16.53 -2.29 818300 3 11.3653 1272 14 0.148 0.442
22 |SGEN T §.8596 10.51 542 -942 5138 11.24 -7.20 1201100 4 107778 11.87 17 0.195  0.422
23 |sIvVB ki) 588057 28652 5.0% 8722 02337 32.09 -8.71 570000 2 8.52805 16.01 19 0.528 0.424
24 |ENER Kl 285208 1413 482 -7928 11982 16522 -7.71 3388000 3 584283 45.84 20 005 0.472
25 |BCRX 7 10.8061 988 537 -1211 0.601 10.95 -8.81 48118500 11 158.29 45.68 17| 301 0.313
28 |INCY 7 5.38088 59 424 0847 3729 5.84 1.02 3585500 2 27.7852 20.18 20 1.814 0.378
27 |CSUN T 11.8852 &£.76 2378 -2.431 €597 5.44 5.56 3368100 2 20.2905 18.68 15 1.805 0.372
28 |SQNM 7 898438 EEB7 52 -1448 0852 8.35 -8.18 1.5E+07 2 18.7435 B82.08 17 1.1891 0.28
28 |ENER Kl 12908 1554 21 0585 1.868 15.858 -0.08 B872B00 4 18278 8938 15 1.289 0.283
30 |JASO 7 11.2971 5.55 432 0 &.108 517 8.85 1.1EH07 2 11.7847 80.55 15| 1.499 0.338
21 | GROW 7 3.11188 128 277 0 4782 12.50 079 312700 2 968601 3.83 12 0.059 0.488
32 |OXPS ki) T.44337 17286 358 028 3.65 16.72 32.13 1210800 2 B.B5248 20.10 14| 0.572 0.381
33 |JAZZ 7 43.8356 881 452 1573 3.631 8.58 0.45 8953800 3 482353 56.41 19 1.0432 0.284
24 [HITK 7 F.31071 17.35 554 -415 2997 17.73 -2.19 480800 4 20 8.07 15| 1.085 0.383
a5 |CISG 7 5688582 1978 254 0 4188 19.28 2.53 558400 2 18.6347 10.73 14 1.176  0.383
26 |MPEL T 4.14313 57 3407 o 8491 .80 1.75 3218500 4 5.73614 17.72 20 0.1 0.471
37 |HITK ki) T.84871 1828 255 -0.055 16231 15.88 13.14 511200 5 29.44181 16.18 18 1.301 0.425
38 |WTFC Kl 12313 20.28 389 -13.38 0.048 22.81 -11.48 700800 4 285058 13.68 15| 1.646 0.386
39 |KLIC 7 156312 589 208 -1.188 2547 5.85 0.88 3413800 T 387299 18.70 13 1.262 0.4
40 |UEPS 7 10.02335 18.84 237 -0.881 1425 16.82 0.12 933000 & 27027 15.35 17 0.58 0.42
41 |BYNT ki) 10.1081 4222 363 -3.785 5.59 40.24 4.45 634500 2 11.3118 25.85 17| 1.248 0.368
42 |CY 7 317757 1127 208 -3.481 323283 10.91 3.19 1.1EH07 2 3.58473 12274 14 -0.2 0.508
43 |FIRE T 18.9519 18.89 253 -7.357 5.65 17.84 -2.82 1047800 3 225592 17.38 17 2758 0.288
44 |ENDP 7 3.05569 21.56 3.11 -1.8902 269 21.01 2.55 2524000 2 4.08183 52.78 13 -0.05 0.503
45 |CENK Kl 897269 9204 TH88 -10.07 1659 9.68 -5.86 8623800 2 15.5882 T2.28 14 122 0.2824
48 |DFTR ki) 10.2448 206 7.25 0571 4854 19.90 2.40 780440 2 145701 14.80 17 1177 0.422
47 |MPEL 7 871785 &.71 27 -5954 1928 8.03 -5.80 3584500 2 11.42328 18.83 14 0.2732 0.435
48 |SIRD T 829166 28686 103 06593 73233 28.00 230 923800 2 10.6899 2398 17| 0.576  0.409
48 |CAR Kl 3.38572 881 304 -227 2157 8.4 -0.34 2312200 2 5.50254 1877 18 0.162 0.448
50 |AFFX T 5.48927| 9.04 226 -8.748 1.991 9.50 -5.09| 1905300 2| 8.76329 16.84 19 0.286 0.444
51 |PAAS 7 523235 20.35 335 -3.047 1] 2073 -1.87 1173500 2 8.55818 2314 20 0.357 0.451
82 |S5RI T 2.47185 20.47 407 -2345 2082 20.88 -1.81 543800 2 B8.55472 10.70 20 018 0.481
53 |FWLT i 3.023301 23.79 299 -0.757 1.892 23.43 1.26 1729800 2 5.33515 39.98 14 0.332 0.421
54 |GOLD 7/31/2009| 387959 6433 23.56 -1.682 0468 54.99 -1.02 1255200 2 410581 TFE.02 18 -0.25 0.807
M4 b H Meighbors -~ Masdaq - Extract Trade_Data_evening Trade_Data(2) - Trade_Data Trading -~ #1
Reardw =
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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).

D | J K L M o z Ak AB AC AT Al AV
Last Day
Change MaxlLeoss, MaxGain Days of Total 3,

1 Ticker Date %6 Open{l] Gap% {00 Be{0) Close(0)  Gain Velume  Rise Rise,%  Million  Stop$ Rews Risk3

2 |CHNR }| 228326 19.76 8.15991 -8.8734 7.08861 20.80 -5.82 2720114 2 59.0582 49.87 16 2.37471 0.23333
3 CAAS 46.0285 11.56 598078 -22174 167828 9.88 13.22| 1895177 3 53.4853 18.38 19 2.83052

4 | CHOX 13.0081 5.8 4316854 0 2183 475 18.05 1538838 2 4432808 8.58 16 3.10743

5 |JRIC 18.7126 535 5467486 -2.564 143188 T.18 14.31| 1165678 2 22 824 17 2.30578

& | GKNT 17.2208 3595 296835 £8838 51314 41.30 -3.38 | 1353853 & 101.038 52.53 17 2.320858

7 INAF 8| 20.3704 8.7 3.078%2 -11.94 1.49254 8.90 -2.99 1105230 2 228415 7.18 17 3.4204

& AFOP 14,7059 9.95 2085128 -0.5025 12.0802 9.00 9.55 848233 4 477273 8.20 16 420128 0.2440
9 LTXC 5/17/2008) 22.8916 225 504202 -6.6887 533332 21.78 3.32 2789281 2 284172 59.32 19 247843 025714
10 | SGMO 5/30/2008| 3.93701 §.85 278788 -12.409 20428 T7.80 -10.95 1054427 4 29.5249 6.98 12 2.84288 0.2
11 | SGMO 5/31/2008) 15.1515 T.8 263158 61528 121795 8.98 10.51 | 1480843 5 80.e765 11.10 12 511381 0.173%1
12 |KONG 8/15/2008| 21.4029 §.928 240741 -B.4527 1.43266 T.42 -6.20| 2359700 2 21.4029 15.93 16 2.53993 0.28767
13 |CTIC 8/22/2008| 22.2077 10,22 81761 -1.7442 7.55814 9.86 6.40 1623533 2 2232077 15.49 13 2.60003 0.27397
14 | ANGN 9/11/2008| 109.375 9.8 102181 -4.375 17.5 5.04 16.25 2278100 2 121.6849 20.M 17 495877 027273
15 |CHDX 11/12/2008| 21.4472 12,8722 2.65002 -1.8054 ©6.78405 12.37 486 714200 2 232142 8.87 17 2.48488 0.2809
16 |JST 11/17/2008| 34.4444 929 2368815 82971 1.77611 9.38 -0.91 248800 3 3\eEN 8.59 18 2.31258 0.27586
17 |SGEN 2007| 24.0076 8.75 289634 0.1482 6.81481 8.40 5.19 5284800 3 2432474 34.87 17 3.27108 0.28032
18 |MSON 3/22/2007| 20.5374 G.48 318471 0 11.2654 8.09 6.02 988800 3 233792 6.07 17 3.40111 0.26042
19 |ABIO 3/27/2007| 249181 78.8 207255 7.86802 74.80 5.33 1409510 3 257328 108.82 19  3.7407 0.25806
20 |DMDN f 147.701 13.25 2.47486 1.13207 14.20 -7.82 9.3E+07 8 248453 1187.08 17 6.83089 037273
21 |AVNR '2007| 308.661 9.29 21.18456 35.7917 3.80 35.00 B.6E+0T 3 3325 448688 18 4.68822 0.28571
22 |CROX 2007| 19.826 35.265 244008 187154 3472 1.53 Z4E+07 3 249773 83763 17 3.42776 037723
23 |[OMEX '2007| 80.8696 827 11.4183 15.9655 5.10 12.62 8478500 & 108.452 70.54 18 4.4842 0.28
24 |ARUN 2007| 45348 20.34 511827 4891842 20.20 0.89 837100 § 35.0088 12.33 13 2.40808 0.28125
25 |CMED 2007| 3.02833 32.78 3.53982 5.08715 21.44 4.02 2980800 g 288274 92.687 12 2771868 0.20538
26 |BCON 2007| 11.8438 17.5) 7.28197 457144 18.50 -5.71 824280 7 59.8029 10.24 12 441882 0.18867
27 |BCON 2007| 12.4969 19.6 504594 1.0204 2290 -16.84 &€097E0 8 B81.2728 11.28 15 410283 0.2%022
28 |CHNR 2007| 144724 11.84 2.19491 11.2402 10.57 9.19 891900 5 54966 10.18 12 528184 0.15825
29 |HMSY ‘32007| 19.6704 5 3.27022 5.375 5.22 -4.00 2951900 2 22123 30.61 17 278314  0.27358
30 |CRDC '2007| 49.0706 9.24 15212 4.54548 11.24  -21.65 7520800 2 548282 80.32 19 267847 022727
31 |EFUT 9/20/2007| 49.9176 19.74 8.46153 16.768 17.14 12.17 2678000 5 58.1224 48.74 18 218357 0.27272
32 |JRIC 8/20/2007| 16.2158 24 559728 723333 2.21 5488700 2 47.8261 12152 16 277714 0.25826
33 |ASTI 8/21/2007| 19.0476 17.04 3327374 483616 3.456 1807800 4 70.1031 28.83 14 548178 0.22727
34 |BIDU 8/21/2007| 3.08608 281 224876 0.82474 -4.26  BE+0T 10 33.2148 143288 13 2.48823 0.20833
35 |[FMCH 8 59.9  3.65115 282153 -0.25 1.8E+07 3 245474 1039.63 17 3.08003 0.2735
36 |CDIl 8 8.71 7.93081 16.1883 15.04 4372700 5| 88.7355 35.29 14 528534 0.18048
37 |CNTF 8 8 18.16884 21.825 16.38 1162800 8 58351 787 14 2.48313 0.28571
38 |CDIl 1 5.89 3.18438 147575 8.70 4520200 4 28.8818 42.44 17 3.31381| 0.28736
39 |LLNW 12.32 292338 235389 0.32 1892800 3 28.4335 22.85 13 2.74828 0.19048
40 |ISRG 323.91 2.060689 1.83317 -1.71 2718300 5 340838 8&83.02 13 233143 02819
41 |CSIQ 18.83 485884 14 5484 12.51 | 5861500 4 77.4226 10058 15 3.58381 0.37273
42 |REGN 21.54 203895 1.57848 -1.11) 2872500 2 2432498 81.75 17 2.67837 0.25
42 |REGN 223 23875 1.47982 -1.43 1509900 2 28191 22.89 12 247214 0.175
44 |PWRD | 333332 3 290222 -1.71 980400 5 28.6892 28.81 13 253437 017072
45 |ZIXI 5.88 371681 754982 2.58 2901500 & 48294 22.04 16 467822 0.22440
46 |LQDT 13.66| 2.55256 1.02488 -1.17 | 1583100 2 21.8684 21.09 16 274818 0.25974
47 |RIGL 2732 52317 6.89594 -0.27) 3.8E+07 2 238576 98523 17 5.12382 0.28
48 |PEIXD a5 229509 737179 235 72214 4 51.4801 46,19 12 472887 0.18519
49 |CSUN 16. §.51466 ) 2.14088 -8.26 1.4E+07 2 41.2444 208.22 19 4137651 0.2281
50 |BIDZ 10.8 404825 740741 5 43.5885 11.00 19 254528 0.2619
51 | SBCF 9.88 278083 4.60921 2 28.5971 12.37 19 3.47178 0.25357
52 |RVBD 12 3.40371 11.2917 8.85 8252400 2 21.5183 85.77 17 2.61153 0.27619
53 |APWR 18.26 28168 8.31507 7.45 1024500 2 23.6934 18.18 17 3.69859 0.26316
54 | HALOD 8.89 260736 -4.8338 3.43797 -0.45 2044000 3 526832 13.33 13 4.8849 0.27586
44 b Neighbors . Nasdag | Extract -~ Trade_Data_evenin Trade_Data(2) - Trade_Data .~ Trading .~ %1

Dazre | #]

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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& B C D E F G H |
1 % Cate 20000 Ticker Chgl =g Down Risk Rew
2 | 5.a2 /2005 18795.444 CHNR 326 551 1 023 237
3 I 222008 1518431 CAAS 45.0 53.5 1 0289 283
4 | 338| 2222006 14831.186 GKNT 17.2 104.0 1 028 237
= 289 WLZ006 14154 444 INAP 20.4 726 1 0.28 3.42
5 | 955 6/2006 15455873 AFOP 14.7 477 0 024 4.30
T | 3.33| SMT/Z006  15841.403 LTHC 229 28.4 0 028 3.48
& | -10.8| 5/30/2006 14155.993 SGMO 3.8 38.5 1 0z 284
9 | 10.5| S/31/2006 15604.188 SGMO 15.2 B0.T 0 017 5.11
10 | B3| BM5/2006 14580.542 KONG 21.4 214 1 028 3.54
11| 64| B/Z32006 15473.048 CTIC 223 723 0 027 3.50
12 | 163| 9112006 17947.384 ANGN 109.4 1315 0 027 4.96
13 | 486| 11/13/2006 18743.874 CHDX 21.4 23.2 0 0za 3.46
14 | 2081 11M7/2006 18532374 JST 34.4 37.0 1 028 231
15 | 519 1/8/2007  19453.311 SGEN 24.0 242 0 029 3.27
16 | §.02| ZTZO07  20584.112 MSON 20.5 23.4 0 028 3.40
17 | 533|  ZT/Z007 21641.236 ABIO 24.9 257 0 026 374
18 | -7.82| 3302007 19886.269 DNDN 1477 2495 1 027 5.83
18 | 38|  4M8/2007 27402.41% AVNR 3087 3325 0 0.2 459
20| 1.53 S/4/2007  27TE2.023 CROX 19.9 25.0 0 0zs 3.43
21| 126 SMEE007 31248492 OMEX B0.9 106.5 0 028 4.49
22 | 089 S/31/2007 31423575 ARUN 45 38.0 0 0za 241
23| 4.03| &MZ00T  32648.724 CMED 3.0 28.8 0 0.2 277
24 | 571 7IS/2007  30744.026 BCON 11.6 59.8 1 017 442
25 TIS/2007 25082422 BCON 13.5 B1.4 1 028 410
26| 8.19 7/8/2007 28450.853 CHNR 14.5 55.0 0 018 5.38
27 4 BI3/2007  27272.916 HMSY 19.7 721 1 027 276
2z | H /52007 22051.062 CROC 49.1 54.8 1 023 3.68
28| 13.2| srz0/z007 24815457 EFUT 45.9 58.1 0 027 218
30 | 3.46| 212007 2573814 ASTI 19.0 70.1 0 023 5.46
31 | 0.25| @/2S/2007  25633.688 FMCN 19.2 7458 1 027 3.06
32 | 15| S/26/2007 29448.042 CDI 18.7 BE.T 0 018 5.25
33 | 16.4| @ZT/2007 34231.323 CNTF 12.5 56.4 0 0.2 245
34| 87| 102007 37512.006 COI 20.4 6.9 0 0.2 3.31
35 | 0.32| 10/%/2007 37583.797 LLNW 3.2 28.4 0 018 275
35 | 71| 10/24/2007  35910.81 ISRG 43 34.1 1 028 233
37 | 12.5| 11M6/2007 41487.138 CSIQ 14.7 77.4 0 027 3.56
38 | 2141  11/2/2007  40984.888 REGN 23.1 24.2 1 025 358
39 | 1.43| 11/30/2007 40356.762 REGN 3z 28.2 1 017 247
40 | 471  12/8/2007 39525.793 PWRD 3.0 6.7 1 047 253
41| 3.58| 1T/2007  41008.885 ZIK| 15.8 48.3 0 0zz 458
47 | J0.37| 12132007 40816.82 RIGL 744 2356 1 028 512
43 2 35 12/19/2007  &1736.187 PEIXD 18.4 515 0 018 474
1HPRIZ0NT | 77090 ANd  CSI1IM an 413 1 n>4 414

Figure. 7. Table Vlew Tradlng (on training data)
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Rew
DayRisk
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Figure. 8. Schedule of trade (on training data)

Vol.2-05, 2014

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

L= BT R R R R S R

10
11
12
13
14
15
16
17
18
19
20
21
X2
23
24
25
26
X7
28
29
30
3
32
33
34
35
36
37
30
39
40

41
Figure. 9. Trading testing a table w

A
i

-2.37
-3.83
-0.35
622
2499
6.62
2

0
-1.8
10.2
3.54
-1.36
-8.78
-0.51
2.44
12.5
18.1
10.8
-8.98
1.89
&.57
431
633
93
222
.35
=377
-3.597
12.5
1.78
14.3
1.43
5.01
-0.73
10.5
.39
-3.03

B C O E F G H | J
Date 20000 Ticker  Chgl 3<E= Down Risk Rew
FI21/2008 17360 OREX 4.4 38.0 1 024 257
FIZ2I2009 16309112 ONXX 21.0 268 1 029 3.32
FII0M2009 16222208 FIRE 19.0 225 1 027 278
8102009 16092501 ELON 211 255 1 025 325
SM0/20059 170526851 ATPG 16.1 59.8 0 014 5.03
Q/Z2/2009 17522714 FFBC 17.3 4572 0 028 3.00
11MTFI20059 0 18542.081 NABI 14.4 51.9 0 015 548
1103042009 18974502 CYTX 13.6 477 0 023 452
121602009 185934.502 DPTR 208 58.4 0 028 362
42010 18553.4596 CWTR 240 293 1 025 272
IMTI2010 204055953 KONG 232 287 0 025 3.1
324/2010 21088.864 POZN 3.1 34.0 0 028 253
41/2010 20761.743 PEIXD 281 261 1 0.3 326
4/30/2010 18895835 PWER 36.5 423 1 025 214
Fi26/2010 18783.263 IDSA 13.4 451 1 028 427
FI30/2010 0 19180184 PWER 248 275 0 025 312
8M1/2010 215288678 CALL 182 722 0 025 5.09
SM7/2010 25385776 CHTP 228 243 0 025 3.856
10/M242010 8 28090.708 ASTI 2359 66.5 0 02 418
11/4/2010 25527.052 AERL 17.5 59.8 1 018 5.42
1220100 2559686855 LOCM 2059 265 0 o028 3.35
12MTI2010 0 28154.584 NYMX 50.0 51.4 0 027 3.38
2212011 29329016 APKT 204 254 0 028 358
2232011 31145785 BDCO 280.7 181.7 0 025 4.43
22812011 34004.16 DPTR 182 60.3 0 o018 548
72011 41520541 ATREN 50.9 125.7 0 028 5.05
4192011 44545712 REDF 18.4 43.0 0 022 423
TIS2011 43213801 S0DA 3.3 33.8 1 021 278
TIB2011 41455138 WA 19.7 7285 1 025 4 .65
THMB/2011 455594 262 REDF 37 275 0o 210
/2052011 47388785 KONA 228 36.0 0 o028 223
1008/2011 54118611 YRCW 50.0 50.0 0 029 234
1001142011 54853.72 GPOR 3.3 268 0 024 210
10M 32011 58112113 TANT 245 283 0 025 3.08
11/4/2011  5TE50.567 INHX 1157 125.3 1 027 517
11/7/2011 63658.088 TSTC 14.8 50.3 0 023 4.35
1111602011 68555.145 MU 234 28.0 0 028 343
1142802011 86826.528 INHX 202 225 1 028 314
66786.525
66746 526

ith 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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