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PURPOSE: 

 

This document contains all the information relating to the model validation of the “Turtle 

Trading System”. This would be refer from now on as TTS i.e. Turtle Trading System 

throughout the document. As this is a trading model, the validation approaches which are 

adopted here would be different from the conventional model validation techniques most 

significantly used for pricing and risk management models. Rather than validating for 

logical answers, we will try to validate it for answers that are right and are seen in the 

market.  

 

 

 EXECUTIVE SUMMARY: 

 

Introduction: 

 

This summary will enlist the main features of the model and the processes involved in 

validating along with details. 

 

Introduction to the model: 

 

The system provides answers for each of the decisions a trader must make while trading. 

The system makes it easier for a trader to trade consistently because there are a set of 

rules which specifically define what should be done. The mechanics of trading is not left 

up to the judgment of the trader. 

 

 



Main features of the model: 

 

• Which markets to trade, with an emphasis on selecting liquid, non-correlated 

instruments/markets? This point is not touched exactly by the model and is a lot 

subjective so our validation process will not cover this. 

• Time of first entry into the respective markets and then time of adding further units. 

• Position Sizing - We agree with the Turtles when they say that "How much to buy or 

sell is the single most important aspect of trading”. The main intention is to keep both 

the gain/loss in balance. We will have some interesting validation for this part. 

• Creating a stop loss strategy to get out of losing positions.  

• Creating an exit strategy for getting out of winning positions.  

• Tactics for entering orders and dealing with fast markets. This will be out of our 

scope of validation. 

 

 

Validation Policy Adopted 

 

• Independent Review: This model is reviewed by each member of the team. 

Although, they have their defined responsibilities in validating the model, the 

important part goes under review of every individual. 

• Defined Responsibility: This goes into implementation. 

• Model Documentation: We try to document each and every part of this process. 

Graphs are used for easy understanding and interpretation of the results. 

 

 

 

 

 

 

 



 

Validation of the inputs  

 

• Data: Data was validated to the best of the knowledge taking into consideration the 
limited resources attainable. As data is a very important part of the model, this model 
will have to validate from time to time even when under live use. The best policy 
would be to validate it by taking data from multiple sources. 

• Assumptions: This process is laid with a lot of assumptions. Let us look at them. 

• The calculation of moving averages for the trading signal is simple but not 
exponential.  

• We take a 20 day moving average as laid out in the technical paper [1], but could 
have tested the performance with other periods. 

• Our price closes are based on trading closes and not the strict mark up closes 

• We assume no jump in prices in our validation though the model is versatile to do 
that. 

• Our test data contains bond contract prices, where we roll them on the expiry dates. 
Different people follow different rolling assumptions. 

 
 
 

Validation of the Model – Processing Components  

 

• Model Theory: The Model Theory has been totally adopted from [1] and no 

deviations have been done except for places where choices were given. The whole 

point of this model is not to leave any leverage of decision to the model user and spit 

out all the information needed. 

• Model Code and Mathematics: 

o The code was checked line by line for errors though no CMM level test were 

done. 

o The mathematical functions were adopted from Excel and as such were 

assumed to be error – free though anything like that cannot be fully 

guaranteed. 

 

 

 



• Model Reporting Capability: 

o The reports were validated so that they reflected the results calculated by the 

processing engine. 

o The completeness of the reports was also validated. 

• Testing Process: 

o General Testing: This was done to validate all the components. Tests include 

testing trading signals, position sizing parameters, exits and loss taking 

signals. 

o Back Testing: This was done on data running back to 2 years. 

o Stress Testing: These are tests done to test whether the model adopts itself to 

extreme situation. It is not very relevant in our case because the only inputs 

are prices and the model is not price pattern dependent. It takes the maximum, 

minimum and closing prices of every day. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WHITE PAPER/ TECHNICAL SPECIFICATION: 

 

This model is a complete implementation of the following paper: 

 

“The Original Turtle Trading Rules” 

 

It can be obtained for free at: 

 

http://bigpicture.typepad.com/comments/files/turtlerules.pdf 

 

Though you can also donate $29 for the turtles and download it from: 

 

http://www.tradingblox.com/originalturtles/system.htm 

 

For convenience, that paper is also attached as an “Appendix A” to this model validation 

document. 

 

 



TESTING AND VALIDATION PROCESS 

 

General Testing 

 

We will go step by step and will present our validation process and results of every 

component of the model 

 

Inputs to the model 

 

 

 

    

Exhibit 1 

 

Exhibit 1 shows the main inputs to the model. The main thing to validate was the “Roll 

Over” dates. These are the dates when new contracts come and their price differential has 

to be adjusted. The roll over part was validated and was found to be satisfactory. 

 

 

We require the high, low and the closing price of an interval from the input time series of 

data as shown below on Exhibit 2. We validated this part in a couple of ways. 

 

 



• The first thing we did was to query this information directly from our database 

and check the values with those entered in the model. 

• We then checked it with Bloomberg and CQG. 

 

 

The above tests validated that our input series was doing the right thing. A notable thing 

was that the model was robust enough to discard the outlier entries by doing some 

statistical tests. We also varied the bucket times and the results were found to be 

satisfactory. 

 

  

Exhibit 2 

 

 

 

 

 



Model Processing 

 

 

Let’s look at the stages of processing in the model and validate them sequentially. 

 

The Entry signal - There are two types the model supports: 

• A 20 day breakout of the highs/lows. 

• A 55 day breakout of the highs/lows. 

 

Validating this part was easy. We ran a random simulation of some 100 numbers around 

1000 times and tested the breakout signals on the model. The results were found to be 

satisfactory. 

 

The next part was hard. The model had to discard a signal in case the last signal ended in 

a profitable trade. We had to generate random trades and had to test this hypothesis.  

 

The Position Sizing: This is the part of the model that required some mathematical 

validation. The objective here was to produce position sizes that would produce almost 

equal gains/losses on a given day. This is what we call the “volatility adjusted” position 

size. 

 

The model measures volatility and calls that volatility no as N 

 

N is simply the 20-day exponential moving average of the True Range, which is now 

more commonly known as the ATR. Conceptually, N represents the average range in 

price movement that a particular market makes in a single day, accounting for opening 

gaps. N was measured in the same points as the underlying contract. 

 

 

 

 



To compute the daily true range: 

True Range = Maximum (H – L, H – PDC, PDC - L)  

Where: 

H = Current High 

L = Current Low 

PDC = Previous Day’s Close 

 

 

 

To compute N use the following formula: 

N = (19 X PDN + TR) / 20 

Where: 

PDN = Previous Day’s N 

TR = Current Day’s True Range 

Since this formula requires a previous day’s N value, we must start with a 20-day simple 

average of the True Range for the initial calculation. 

 

Dollar Volatility Adjustment: 

The first step in determining the position size was to determine the dollar volatility 

represented by the underlying market’s price volatility (defined by its N). 

This is: 

Dollar Volatility = N X Dollars per Point 

 

Volatility Adjusted Position Units 

The Turtles built positions in pieces which we called Units. Units were sized so that 1 

N represented 1% of the account equity. 

Thus, a unit for a given market or commodity can be calculated using the following 

formula: 

Unit = 1% of Account/ Market Dollar Volatility 

 

 



For example this is how it is calculated: 

 

Crude Sweet Oil 

For some N = let say 0.0141 

Account Size = $1,000,000 

Dollars per Point = 42,000 (42,000 gallon contracts with price quoted in dollars) 

 

Unit Size = (0.01 X $1,000,000) / (0.0141 X 42,000) = 16.88 

 

16.88 contracts were taken as the unit size in this example. 

 

 

 

What we did taking a typical historical time series of data, we generated a random time 

series of prices imitating the covariance structure.  

 

Then on a day to day basis we calculated the gain/loss everyday of the individual 

securities. As volatility is not constant, we took an error margin of 5%. 

 

The following were the results: 

 

 

Exhibit 3 

 



Our results turned out to be pretty robust. Please refer Exhibit 3. Almost 80% (on an 

average) of the times, the gains/losses were equal on close days and depended on the 

input risk. In our example, we took equity of $1 million and a risk of 1% of that. 

 

Now the processing parts left were the “stops” and “exits”: 

 

For this we generated the same time series price structure as described above and tested 

the “stops” and “exits”. There was not much to do except that we sometimes kinked some 

parts of the data purposely to “stop” or “exit” the trade forcefully. 

Back Testing 

Back testing was done using last two year’s of price data with 1% of risk on $1 million of 

equity. Back Testing for a trading model is an integral part of the model validation 

though it is not of much use for pricing or risk management tools. 

The PnL curve for the individual securities is shown on Exhibit 4. 

 

 

  

Exhibit 4 

 



The PnL profile for the total portfolio which we call the “Turtle Portfolio Equity Curve” 

is shown on Exhibit 5. 

 

 

 

 

 

 

 

Exhibit 5 

 



 

 

 

 

Exhibit 6 

 

 

Exhibit 6 is the graph of the price history of EUR – JPY. If we closely compare Exhibit 4 

with Exhibit 6, we will see that the PnL for EUR – JPY did well whenever the price 

pattern was directional (upward or downward sloping). Incidentally Exhibit 6 is also 

closely related with Exhibit 5. Here it shows that the overall portfolio was doing well 

when EUR – JPY was directional. We indeed confirmed that most of the products in our 

portfolio were highly correlated with EUR – JPY. 

 

 



Model Reporting Capability 

Here are the snapshots of the reports: 

Exhibit 7 

 

Exhibit 8 



 

 

 

Exhibit 9 

 

 

 

 

 



 

 

 

 

 

 

Exhibit 10 

 

 



 

Exhibit 7 and Exhibit 8 were validated for inconsistencies. We compared the reports with 

the numbers generated by the processing arm. Our work was made easy by the fact that 

these reports took some specific data from the actual processing spreadsheets. It was easy 

to check that. 

 

Exhibit 9 and Exhibit 10 contain the PnL and Cumulative PnL sheet. We also found that 

the report capability of the model was good and it reported the relevant information 

though some of the information seems duplicated. 

 

 

 

CONDITIONS FOR USE 

 

As shown in our “Back Testing” section, this model does well when the prices move in a 

directional way. They don’t perform very well in a mean reverting environment. This was 

also proved by the PnL generation in the 2 year bond and the EUR/JPY. The PnL 

generation for 2 year bonds was not very impressive because it’s kind of mean reverting 

whereas for EUR/JPY it was quite impressive. This was also proved by the high 

correlation between Exhibit 5 and Exhibit 6. This model also seems to work more with 

long term strategies rather than day trading. This model needs a gestation time for the 

market to go directional. So this might not be very useful in day trading strategies. 

 

 

 

 

 



ADVANTAGES/ DISADVANTAGES 

 

This is how we would sum up the advantages: 

 

• This model is pretty versatile in the sense it is not security dependent. It can work 

with any time series of prices technically. 

• It uses a unique position sizing methodology which keeps the gains/losses of the 

portfolio balanced given some amount of risk. 

• Computationally this model is very efficient and uses very simple and fast algorithm. 

• The reports generated are pretty effective and can be very useful to a directional 

trader or otherwise. 

 

 

Disadvantages: 

 

• As explained previously, this might not be the best model for mean reverting 

securities. 

• The rolling over of contracts creates some noise but that can be classified as security 

dependent. 

• Back testing reveals that the number of successful trades as compared to the 

unsuccessful trades though the successful trades might produce more money. 

• The position sizing formula often lends the answer in decimal format which forces 

the model to round it off to the nearest contract. This leads to a bit of noise. 
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