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THE TRADER’S ADVANTAGE SERIES PREFACE



The Trader’s Advantage Series is a new concept in publishing for traders and analysts of futures, options, equity, and generally all world economic markets. Books in the series present single ideas witb only that background information needed to understand the content. No long introductions, no definitions of the futures contract, clearing house, and order entry: Focused. The futures and options industry is no longer in its infancy. From its role as an agricultural vehicle it has become the alter ego of the most active world markets. The use of EFPs (exchange for physicals) in currency markets makes the selection of physical or futures markets transparent, in the same way the futures markets evolved into the official pricing vehicle for world grain. With a singe telephone call, a trader or investment manager can hedge a stock portfolio, set a crossrate, perform a swap, or buy the protection of an inflation index. The classic regimes can no longer be clearly separated. And this is just the beginning. Automated exchanges are penetrating traditional open outcry markets. Even now, from the time the transaction is completed in the pit, everything else is electronic.
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“Program trading” is the automated response to the analysis of 8. computerized ticker tape, and it is just the tip of the inevitable evolutionary process. Soon the executions will be computerized and then we won’t be able to call anyone to complain about a fill. Perhaps we won’t even have to place an order to get a fill. Market literature has also evolved. Many of the books written on trading are introductory. Even those intended for more advanced audiences often include a review of contract specifications and market mechanics. There are very few books specifically targeted for the experienced and professional traders and analysts. The Trader’s Advantage Series changes all that. This series presents contributions by established professionals and exceptional research analysts. The author’s highly specialized talents have been applied primarily to futures, cash, and equity markets but are often generally applicable to price forecasting. Topics in the series include trading systems and individual techniques, but all are a necessary part of the development process that is intrinsic to improving price forecasting and trading. These works are creative, often state-of-the-art. They offer new techniques, in-depth analysis of current trading methods, or innovative and enlightening ways of looking at still unsolved problems. The ideas are explained in a clear, straightforward manner with frequent examples and illustrations. Because they do not contain unnecessary background material they are short and to the point. They require careful reading, study, and consideration. In exchange, they contribute knowledge to help build an unparalleled understanding of all areas of market analysis and forecasting. Unless you are gifted with remarkable natural insight, then trading successfully is the result of a great deal of work. For most of those who can boast a history of profits, there were countless days and long hours studying the way markets react to various government reports, its changes in volatility, the speed at which it moves, its relationship to other markets, and periods of illiquidity during the day. From an unlimited variety of patterns, successful traders are able to find some profitable sequence that could be anticipated. Perhaps the most important part of the “insight” achieved from this effort is the understanding of risk. For every position in the mar-
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ket, there is a risk. Although price volatility is often used to express risk, each trading style or systematic approach to the market has its own specific pattern of exposure. A long-term trend following system, that can hold a long position for months, has the potential for a much larger profit or loss on that one trade than a day-trading method which is in and out within six hours. The sequence of profits and losses, however, form a very different equity picture than individual trades. When you define the rules for buying and selling, you must also understand the adverse price moves that are an integral part of that trading method; you must study those risks and manage them. There is no longevity without risk control. John Swe&ey tactfully calls those large, distressing price moves that we have seen in the past, and expect to see again, the maximum adverse excursion. These equity drawdowns are the difference between expected and actual performance-if the actual is much larger than expected, you are not able to stay with your plan, no matter how sound the theory seems. In a very realistic and practical evaluation of equity swings, Mr. Sweeney shows how a simple and thorough assessment of adverse price moves can yield very specific rules for risk management and greatly improved results. Every trading method has its own unique pattern of adverse moves. These patterns, when studied in a systematic way, will show the amount of capital needed to trade successfully, and even the specific stop-loss, or maximum risk, that should be taken for any one trade. Once you see how it is done for one series of trades, it is easy to apply to your own performance. Mr. Sweeney takes these patterns further and shows how betting methods, that is, changing the size of the investment after profits and losses, can be designed to alter the returns and risk of a trading program. While the author cannot possibly cover all the different trading methods, he gives the readers the tools and the understanding to continue themselves. To help further, he has separated the development and teaching of the analytic methods, from the spreadsheet code and numerous clear examples in the Appendixes. In this way he has made the Appendixes into a useful workbook and an important review. You will find that the true value of John Sweeney’s effort is in the way he methodically organizes, displays, and evaluates the adverse
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equity moves, as well as the favorable, profitable ones. It is this straightforward, understandable approach that is most rewarding for a reader. As he proceeds through the steps, we can see the conclusions unfold. By the end of the book, you will be able to say that there is a great deal to be gained by careful review and assessment of the adverm equity swings of your own trading approach.



PERRY J. KAUFMAN Wells Riuer, Vermont



PREFACE



This is a book about losses, but don’t let your eyes glaze over. Riskloss-is tied up with your fear, your profitability, and your career. For the most part, this book is addressed to people with Investment Committees and Lines of Authority to deal with, people who end up explaining themselves if things go badly. For those people, this book presents a novel approach to assessing the extent of risk and minimizing losses. In the world of futures, the game is approximately zero-sum: for every winner there’s a loser. Stock traders have it easier because their pie is (currently) expanding and, in many situations, everyone can win (or all go down together). But, in a futures game (keep the word “game” in mind), things are tighter. If I win, you lose. If you figure in commissions and “slippage,” we both come up shorter than we’d like. From such a straightened trading environment, and from mathematical theory, we know going in to the competition that the key to winning is minimizing the size of our largest loss. The problem, as with all trading maxims, is: what’s large? How can this be quantified? That’s where this book becomes novel. I suggest you look at the results of your trading approach, consistently applied, to quantify things. If your trader’s eye is focused on ix
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the bark or the branches of the tree, you may have missed the forest’s moving, or at least swaying in the breeze of the business cycle. Unless you’ve kept a detailed diary and read it, you’ve probably not noticed any particular consistency in the after-entry behavior of the market. Each situation appears specific. That’s why you get paid the big bucks: to be on top of the situation and trade smart. Here’s a thought for you, though: Shouldn’t there be a consistent pattern to what happens when you take action? What if, instead of gut feelings, you could know objectively when to cut off a loser? What if, instead of gut feelings, you could know when to put in a protective stop? What if you could know objectively when to take profits? Well, if all that were possible, all you would have to do is execute your scheme properly. From a management point of view, what if there were a way of assessing whether your traders were smart or lucky? What if there were a way of consistently winning trading profits other than putting the best and the brightest traders on the firing line until they burned out? What if you could put up an objective performance benchmark, quantify the amount of capital a trader needed (for his style and approach), and assess the inevitable losses as normal or abnormal? Now there is such a method, but it requires work: poking into market behavior and using tools that aren’t easy to manipulate. This book looks at what happens when we make decisions on a consistent basis-what happens to our trading positions as a result of the market’s behavior? It asks, “If we consistently do this, what does the market do?” (This is different from asking, “If we consistently do this, do we make a profit?“) When this question is asked today, the answer is “I don’t know” or “It’s random” or, worse, “I know it’s going to be a winner (since no one consciously takes losers).” The answer closest to correct is “I don’t know.” Think about it: if your market’s truly random, nobody should be trading. In fact, trading would be impossible because the next price would rarely be close to the previous price-it might be anywhere. Day to day, some speculative trades win, some lose, scnne go nowhere. We’re interested in the winners and we want to find and eliminate the losers as soon as possible so as to keep our losses small. Actually, if we know what we are doing, we’ll find that winning and
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losing trades look different and the way they “look” can be the key to success. You might ask “What do you mean how does a trade look?” I use the word “look” specifically to mean “appear” because I’m going to show you pictures of that behavior, pictures that are graphs which are collections of data. You’re going to “see” the market’s behavior in descriptive statistical terms rather than in price charts. On these charts, you’re going to see a line, the elusive edge that trader’s seek and it will be a line all your own, from which profits can flow with minimized, quantifiable risk. Do the markets exhibit a consistent behavior? Can we possibly adduce a consistency in what we see and experience? If so, what might it be? Well, open your mind and read on. It occurred to me as I prepared my manuscript, that this entire book is really an exercise in exploratory statistics for traders. All the things we’re used to seeing-charts, lines, indicators-have been replaced with graphs and tables; alien displays we traders don’t use much. The book is organized to show you the nuts and bolts of excursion analysis without delving into the theory. I use examples, rather than generalities. I’ve used spreadsheets because most “computerized” traders have one available. There is more elaborate software available for exploratory data analysis, but you’d probably need a degree in statistics plus considerable facility in programming to use it. (See the program Matlab from The Mathworks, Inc., 24 Prime Park Way, Natick, MA 01760-1500. Phone 508-647-7000.) Luckily, the data we’re examining is sufficiently sparse and simple that bonehead stat works fine. Still, it would be a great benefit for you, if you’re not numerically inclined, to pick up not only the technique of measuring excursion but also that of visualizing happenstance graphically. Within straightforward limitations that you’ll see here, the data displays can be applied to many aspects of your trading experience. JOHN SWEENEY
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1 THE IDEA



Imagine that you are a prehistoric hunter at an African waterhole. It’s dusk, dusty but cooling, the wind out of the north so that the animals, thousands of them, are easing up from the south along a wide, gentle-sloped valley, seeking water. You and your mates are hidden in the bushes to the south as well, but to the sides of the zebras’ advance. You’re hungry and so is everyone at home. Roots, insects, a few fruits, and berries aren’t cutting it this late in the summer. You’ve got to hunt and hunt successfully. Hunting, however, is tough. You’re short of spears and arrows. In addition, somebody usually gets hurt mixing it up with the animals; you use a lot of scarce energy; sometimes you’re being hunted while you’re hunting; and half the time, you come up with nothing except exhaustion because you don’t have a theory of zebras. You don’t know anything about zebra physiology, psychology, seasons or, for all you know thoughts, let alone their gods. You never know exactly what the animals are going to do. Spooked from the north, you’ve seen them wheel and go south along the valley or sweep in a broad arc southward up the sides of the valley and then down (once they even went over the crest!), or even stampede right over the top of the hunters. 1
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THE IDEA



Even so, you’ve got to hunt. You’re betting today that if the zebras are spooked simultaneously from the west, northwest, northeast, and east, they’ll go straight back down the valley. Next, if experience holds, they’ll slow down after a few hundred yards if not pursued and their tight running herd will spread out, right about where the rest of your band has moved in and set up to spear a straggler from all sides. Even if the hunt goes as planned, keeping the carcase out of the mouths of lions, or hyenas and getting it back home will be tough work in the dark. Still, you must hunt. As a trader, your situation is a lot like the hunter’s, Whether you have a team or are solo, you could use a theory of the market. You’ve probably got some ideas about what the zebra herd (the market) is going to do. You know the season is dry and which way the wind is blowing. You know generally where the herd heads when they break, you know how far they like to run when they stampede, and you know they will spread out when their fright dies down. You’d like to make some money out of what you know. Are there better ideas out there? Trading is an oral tradition, surprising in the amount of money risked on fairly light formal credentials. As you learn, you get lots of profundities (“Keep your losses small,” “Don’t overtrade,” etc.), lots of people with ideas, and books like this one but a theory is something different. In the scientific method, a theory is the result of observation which leads to a provisional hypothesis of cause and effect, a hypothesis susceptible to testing. Testing will, with proper design, lead to confirmation or rejection of the hypothesis. After confirmation, further hypothesizing and testing continues; after rejection, the hypothesis is reworked and retested. Finally, a theory can be formulated. Only in relatively modern times have such processes been applied to market behavior,” that is, the behavior of groups in open, unre-



* For a look at markets in Laboratories, see work by Vernon Smith and his colleagues at the Economic Science Laboratory for Research and Education, University of Arizona, McClelland Hall 116, Tucson, AZ, 85721. See also the new field of behavioral finance at web site http://www.sas.upenn.edu/-rrattgen/finps~.ht~l. At this writing, only bits and pieces of research have popped up to indicate anomalies in classical market theory. Far example, beta’s explanatory power for returns is
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stricted markets. As a result, our knowledge of how markets will act or react is abysmal. We are in the first stage of the scientific method: simple observation. EXPERIENCE



Traders pick up experience while observing the market, but true experience comes from trading. Some keep notes mentally, some keep a journal, some even keep a database.* A running discussion among traders, economists, analysts, and the entire world also goes on, the result of which is the trader’s view: his outlook for the economy, his mar,ket and his tradable. Ideally, people record their views, their trades, and their results. “Mistakes” and “~uccesses~ are recorded and, over time, something is learned. Realistically though this work of recording is rarely done. Instead, there is an accretion of experience in a trader’s head and a steady winnowing of losing traders. Ditch that, I say, for statistically recorded results. Define your trading rules objectively and see whether they yield results that can help you define your actions operationally in the future. In other words, does the market act, after your decision, consistently or not? Since no one wins every trade, this is tough to tell. Still, it turns out that, in at least one respect, a good set of trading rules generates a classic set of “responses” by the market just as spooking a zebra herd at a waterhole does: You can know from the market’s behavior (like the herd’s) roughly what’s going to happen. If the herd, instead of fleeing, runs right at you, your hopes are dashed and you scramble out of the way. Instead of pursuing, you are routed with, hopefully, the smallest possible injury. It’s a question of judgment. While you’re in the act of spooking the herd, you’re exposed. At any instant, they can decide to flee or come at you. You’re dancing on the trader’s edge, trying to decide if you should continue advancing and yelling-or flee for your life. questioned now, over reaction by market participants is acknowledged and rcsearchem are starting to attribute returns to market cap and market size or share. * Chande, Tushar, $ecur-e (Chande Research and Trading, Pittsburgh, 19961. This software tracks a trader’s actions and provides not only a trading .journal but a checklist of factors to enter in the journal.
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THE IDEA



So, too, with trading. The judgment comes in when you must continue the trade or get out. The market is moving around in front of you and, like the zebra herd, is much bigger than you are. You must judge when it’s decided to move favorably away from your entry or right back over the top of it. On the floor you can see the orders coming to the pit, hear the noise, see the players screaming. Off the floor, you have the tape, your own order flow, your phone, and the chart-information passed by the recorder or the exchange’s reporting system. Either way, you’re laoking to see how close the herd is coming. That’s what you’re tracking and it turns out it’s a good indicator: past a certain point, they are probably going to run over you; before that point, they are more likely to flee properly.



THE RULE Generally, good trades don’t go too far against you while bad ones do. Sometimes a winning trade could go strongly against you before turning right, but what generally happens? What’s usually the case? It turns out that if your trading rules are consistent and can distinguish between good and bad trades, then, over many experiences, you can measure how far good trades go bad and, usually, see at what point a trade is m”re likely to end badly than profitably. That is the point at which you stop and/or reverse. In this book, we will measure the price excursion from the point of entry. Measuring things abstractly from the point of entry gets away from the old news in the charts: support and resistance, value points. It gives us a point of departure in a constantly changing sea. In speculative trading, we only have our entry point and our exit points, so this is a valid point of reference. We aren’t trading off a customer’s hedge and we don’t see the order flow or the issue calendar or the inventory. All these points of value aren’t relevant to the technical speculator anyway; he or she really “nly has his price-take it or leave it. Moreover, that’s the point from which we’re judged. We may as well focus on it. In zebra terms, we’re going to see how close the herd c”mes to us before they shear off and head the other way-or decide to keep coming.



THE DATA



5



We’ll tweak this analysis with some fine points later in the book and the general subject of using the technique in campaigning is dealt with in Campaign Trading!‘, an earlier book, but here we’ll make sure the nuts and bolts of determining the breaking point of a trade are covered completely.



THE DATA



One other basic point needs to be covered before we start. The data for this exercise was developed for Campaign Trading! in mid-1995. It includes Crude contracts from October 1983 through October 1994, about eleven years of trading. The details of choosing and assembling the data were covered there. This process is unique to futures trading and equity or debt investors with long-lived tradeables can ignore the issue of continuity. To provide long continuous charts, the most active contract data each month was put together with those before and after it in a data series such that the interday price changes while jumping from one contract month to the next were consistent. This process created the actual price changes one would have experienced in rolling from one contract to the next, but the values you may see here and there for Crude probably won’t be close to the actual values published. The results, shown in the charts in Campaign Trading!, are realistic chart relationships and accurate day-to-day price changes. I use daily data in my trading. I haven’t experimented with intraday data though I have used the concepts in this book with weekly data.



2 DEFINING Mb ADVERSE E XCURSION



Try to think of future prices from the vantage point of today’s prices. Imagine you are standing at a point looking forward toward a shifting gray cloud of varying density, each miniscule dot representing a possible price occurrence. There are points of greater density and other areas of near brightness. Looking directly forward, the mass is generally darkest but the cloud of possibilities shifts constantly as new information and new emotions enter the market and its participants. There are areas of concentration and others of relative improbability. We’re interested in the edges of the cloud. If we translated the haze of possibilities into tomorrow’s price bar, the edges would translate into the high and the low of the day, the points at which our stops or limit orders would be last hit. We want to see if the shifts of the haze are likely to hit our stops if we set them here or here or here. The shifting-the movement of the price possibilities-is described statistically as a change from an expected value, an excursion away from the darkest mars in front of us toward the outer edges of likelihood. 7
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Figure 6-l 1 Combining Trading Combinations. Melding the results of the figures above for Drutschemark, Swiss Franc, Yen, and Cold generates this jagged curve. Though the direction is upward, drawdowns seem to be serious. For a better look at those, see Figure 6-l 2.



Figure 6-12 Drawdowns from Four Combinations. Somewhat easier to see are the drawdowns, presented here as a percentage reduction from peak equity plus initial trading capital.
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Standard Price Chart.



A



Time Figure 2-2 Raw Excursion. Starting from the point of entry. price excursion is measured as the gain or loss on the trade, not the price and exclusive of transactions costs.



Figure 2-3 Consistent Excursions. The ideal result entry that behave consistently.



is a set of excursions from



10



DEFINING MAX ADVERSE EXCURSION



Figure 2-4 Losers. In comparison to the upward trend of the winners, losers for a given set of rules usually have a maximum upside, a shorter life span than winners, and a sharp terminating downfall.



Excursion, then, is just the change in price from our point of entry, measured every bar. It could be weekly, daily, hourly, or on the minute. Our interest is in whether there is some regularity in the excursion from entry, whether the position is long or short. If there is some pattern, some regularity, we hope to exploit it while we’re in the trade by discerning whether things are going properly or badly and, in either case, what likely events are next.



ADVERSE



EXCURSION,



FAVORABLE



EXCURSION



When prices move against your trade, that is aduersity. From this comes the term adverse excursion which is used to describe that price movement which goes against our favor during a trade. The abbreviation used throughout the book is MAE-maximum adverse excursionwhich is an acronym for the worst that it gets while in a particular position. A key assumption for defining adverse or favorable price movement is the time frame. After all, if you wait long enough after an entry, just about any price might pop up. To avoid this, your trading rules must specify not only an entry, but also an exit. By doing this, you also define a time horizon in which you can analyze price movement. Conversely, there is favorable price movement. Maximum favorable excursion (MaxFE) and minimum favorable excursion (MinFE) are discussed next.
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MawFE a n d MinFE Adverse excursion is the greater of zero or the difference between your entry price and the worst price experienced after entry but before the trade is closed. If you’re long: M*%ng = MAXLO, (Entry price - Lowest subsequent low), Previous value1 MAX here refers to the greater of zero or the absolute value of the computed difference. If you’re short, it’s: MALTt = MAX[O, (Highest subsequent high - Entry price), Previous valuel Remember that zero is greater than a negative number. As for nmximum favorable excursion, if you’re long, it’s: MaxFELo”g



= MAX[O, (Highest subsequent high-Entry price), Previous value1



and, for shorts: MaxFEs,ort



= MAX[O, (Entry price - Lowest subsequent low), Previous value1



For minimum favorable excursion, if you’re long, calculate: MinFELO”# = Max[O, Highest subsequent low Entry price), Previous value1 and, if you’re short, calculate: MinFEs,_, = MAX[O, (Entry price - Lowest subsequent high), Previous duel Examples of Maximum Adverse Excursion are shown in Figure 2-5. Maximum Favorable Excursion is illustrated in Figure 2-6 and Minimum Favorable Excursion is illustrated in Figure 2-7.
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MAE



MAE



Figure 2-5



(Top) Long MAE Example. Price rises from the entry on the opening but just one day is far lower than the others between entry and exit. The low on that day will be used for calculating the adverse excursion on the trade. (Bottom) Short MAE Example. A short conw early in this example and suffers through 35 points of adverse price movement before vindication. The absolute value of the difference between the entry price and the MAE price will be the MAE value for this trade.
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Figure 2-6 (Top) Favorable Excursion When Long. Mid-July’s price just tops early May’s during this extended mid-l 991 trade in NY Light Crude. The absolute value of the difference between the MaxFE price and the entry will be the MaxFE. (Bottom) Short MaxFE Example. Another early short gets as far as $48 per share before rebounding into the $505. The difference between the $52 entry price and the $48 low will be the Maximum Favorable Excursion of $4,
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Figure 2-7



(Top) Long MinFE Example. As the NASDAQ composite rises steadily in early 1995, the Minimum Favorable Excursion rises along with it. MinFE oiten turns out to he a better indicator of a successful trade than MaxFE. (Bottom) Short MinFE Example. As Westinghouse declines below $28 in early I 994, the Minimum Favorable Excursion prier level from a short declines with it. The absolute difference between the entry price and the MinFE price newt gets smaller.
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I’ve never had too much trouble getting the idea of excursion across when explained with examples. Most people can see it as a simplified price chart connecting highs or lows from the point of entry. If there’s a difficulty, it’s in believing there could be any regularity in these graphs of excursion over time. That there could be consistency in how far they move from the point of entry also seems unlikely to people. For some sets of entry/exit rules, there is no consistency. These rules don’t have the ability to distinguish between good and bad trades. So, to that extent, people are right to be concerned. The only way to determine this is to look and see. If there is no regularity, then with your rules, you have little basis for trading. If there is, B potentially profitable strategy becomes possible. In excursion analysis, we’re concerned with the extremes of movement so we can analyze stop placement, limit entry, or optimal exit. All these occur at the extremes of price ranges. Moreover, without intraday data, we have no way of knowing what goes on inside price bars. The limitations of the typically available data force us to deal with what we do know-even so we should keep in mind that highs and lows are so thinly traded that the values reported can only be considered rough targets.



TWEAKING STOPS A “tweak” is a small analytical adjustment which, while not central, may offer benefits. In analyzing stops, we usually look for just one violation of a given price level, thinking that’s where our stop will be triggered. YOU could require one, two, three, or more violations if you had intraday data. To satisfy this requirement, the levels at which these semi-stops might be triggered would be lower (for highs) or higher (for lows), allowing tighter “stops.” Operationally, this would require being there to monitor action tick by tick, something most traders will not want to do, but it might be feasible for someone who’s trading that way anyway and is sufficiently automated. For those aware of differing speeds with which Treasury Bonds or some other tradeable move up and down, a further refinement would be to separate the data by longs and shorts. I once checked
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2-l Calculating Long MAE. This position opened 7/11/94 on the close at 18.94. Since it was long (the negative 18.94 refers to a cash outflow), The MAE computations referred to the subsequent lows. Table



Date



Open



High



Low



Close



-l/12/94



19.15



19.28



18.93



19.09



7/13/94



,19.08



19.26



18.81



T/14,94



19.06



19.13



7/15/94



19.00



19.01



Lang at 16.94



MAE



Compgtation M A E



-18.94



= MAX,0.(18.94



0.01



18.96



16.94



_~ MAX[0,(18.94 18.81),.011



0.13



16.93



19.04



-18.94



18.85



18.R5



-1R.94



18.93),0,



= MAX,O,~lR.94 - l&93),.131 = MAX,O,W.94



0.13 0.13



18.85~,.13,



7/18/94



18.62



16.64



18.45



18.64



-18.94



7/19,94



18.46



16.76



1x.43



18.75



-18.94



7/20194



18.77



18.80



18.62



18.76



-18.94



= MAXlO,(18.94 18.45),.131 = MAX,0,(18.94 - 18.433,.49, = MAX,O,(18.94



0.49 0.51 0.51



- 18.62),.51,



7121194



18.66



18.93



18.64



18.87



-18.94



7/22/94



19.00



19.07



18.93



19.01



-16.94



7/25/94



18.89



18.95



18.78



18.65



-1R.94



7/26/94



18.84



18.90



18.69



18.78



-18.94



= MAXLOJ18.94 18.64),.511 = MAX[0,(18.94 18.93),.511



0.51



= MAX[0,(18.94 - 18.78~,.51, = MAX,O,(lR.94



0.51



- 18.69,,.51,



0.51



0.51



Treasury Bonds in the late 1980s but found no noticeable difference in the MAEs.



SAMPLE



CALCULATIONS



We’re not dealing with involved mathematics here but to make sure the technique is clear, I’m including a tabular example as well. Many traders are very uncertain about mathematics but there is very little math to worry about with this technique. We’re just comparing new highs/lows to (1) previous highs/lows, (2) previous maximum values,* ‘@ The MAX function in a spreadsheet sclccts tho highest value from the three values separated by a *,I’ within the square brackets 7 I.”



Table 2-2 Calculating MAE When Short. This position opened 12/21/93 on the close at 15.12 (a positive value referring to a cash inflow from the short). The MAE computations referred to the subsequent highs. Short at



Date



Ooen



Hish



Low Close



15.12



Computation



12/27/93



15.32



15.32



14.86



14.90



15.12



12/28/93



14.91



14.97



14.78



14.84



IS.12



= MAX[O,(15.32 15.12),01 = MAX[0,(14.97



12/29/93



14.96



15.15



14.88



15.13



15.12



15.07



15.18



14.89



14.92



15.12



l/3,94



14.96



15.34



14.96



15.29



15.12



l/5/94



15.23 15.55



15.43 15.99



15.13 15.54



0.20 0.20



- 15.12),.21



12/30/93



l/4/94



M A E



IS.39 15.93



=



MAX[O,(15.15



= MAXlO,(15.18 - 15.12),.21 = MAX[O,U5.34 15.12),.21



15.12



0.20



- 15.12),.2,



= MAX[O,(15.43



0.20 0.22



0.31



15.12),.221 0.00



=



MAX,0,(15.99



0.87



15.12L.311



Table 2-3 Calculating MaxFE When Long. MaxFE grows steadily as a long position advances favorably. Longs compare the highest high to date with the entry price. Date



Long a* 15.88



Open High



Low Close



417194



15.95



15.97



15.66



15.69



-15.88



4/8/94



15.68



15.75



15.62



15.70



-15.88



4/11/94



15.70



16.05



15.68



15.96



~15.88



4/12/94



15.93



16.03



15.77



15.82



-15.68



Computation MsrFE = MAX[O, (15.97 15.88),01 = MAX[O. (15.97 15.88),.091 = MAX,0,~16.05 - 15.88),.091 _ MAXFO,



(16.05



15.88),.171



4,13/94



15.86



15.96



15.76



15.90



-15.88



4/14/94



16.03



16.07



15.79



16.05



-15.68



4/15/94



15.92



16.40



15.85



16.36



-16.88



4/18/94



16.32



16.46



16.20



16.31



-15.88



1.6.04



16.04



-15.68



4/20/94



16.08



16.22



15.96



16.16



-15.88



4/21/94



16.10



16.37



16.04



16.36



-15.88



= MAXLO, (16.05 - 15.88~,.17, = MAXIO, (16.07 - 15.88),.171 = MAXCO, (16.40 X5.88),.191 = MAX[O,(l6.46 - 15.88~,.52, = MAXIO, (16.46 - 15.88),.581 = MAXCO, (16.46 15.88),.581 = MAX(0. (16.46 15.88),.581



0.09 0.09 0.17 0.17 0.17 0.19 0.52 0.58 0.58 0.58 0.5R
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and (3) our entry point. A series of prices and the associated MAE for a long position is shown in Table 2-1. Table 2-2 is an example of a computation of MAE when going short. Calculating maximum favorable excursion is similar. Again, compare the subsequent highs and lows to the entry point and each other using the formulae above. Table 2-3 is an example for a long position, calculating MaxFE. Table 2-4 is an example for short MaxFE computation. These extreme values-MAE, MaxFE, and MinFE-are not always positive. Sometimes, for example, there is no favorable excursion. In this case, the MAX function serves to limit the value to zero (Table 2-5). Table 2-4 Calculating MaxFE When Short. A short goes well at first but then turns bad. This experience makes the point that MaxFE never gets smaller. Open



High



Low



Close



Short at 15.12



12/27/93



15.32



15.32



14.36



14.9



15.12



KU28193



14.91



14.97



14.78



14.34



15.12



U/29/93



14.96



15.15



14.88



15.13



15.12



12/30,93



15.07



15.E



14.89



14.92



15.12



l/3/94



14.96



15.34



14.96



15.29



15.12



Date



Computation



MaxFE



= MAXLO, (15.12 - 14.86),01 = MAXIO. (15.12 14.%,.261 = M A X I O . (15.12 - 14.78),.341 = MAXIO, (15.12 14.78),.34, = MAXLO, (15.12 14.78),.341



0.26 0.34 0.34 0.34 0.34



Table 2-5 Minimum Extreme Value. Here a short at the close of 3/28/94 goes so far awry that there is never any MaxFE. Not only do MaxFE, MinFE and MAE never shrink, they never go below zero. Date



Open



High



Low



Close



Shorter at 14.33



3128194 3129194



14.41



14.58



14.33



14.33 14.58



14.33 14.33



3/30/94



14.55



14.67



14.43



14.65



14.33



Computation = MAX,0,~14.33 14.33),0, = MAXl0,(14.33 14.43),01



MaxFE 0.00 0.00
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Table 2-6 Calculating MinFE When Long. Going long at 15.88 takes a long time to bear fruit as MinFE takes eight days to rise above zero. For many trades, there is no minimum favorable excursion. Date



Long at 16.88



Open High



Low Close



4/l/94



15.95



15.97



15.66



15.69



-15.88



4,8/94



15.66



15.15



15.62



15.7



-15.38



411 l/94



15.7



16.05



15.66



15.96



-15.86



4/n/94



15.93



16.03



15.17



15.82



-15.63



4/13/94



15.86



15.96



15.16



15.9



-15.63



4,14/94



16.03



16.07



15.79



16.05



-15.88



4/15/94



15.92



16.4



15.85



16.36



-15.88



‘4/M/94



16.32



16.46



16.2



16.31



-15.86



409194



16.15



16.23



16.04



16.04



-15.66



4/20/94



16.03



16.22



15.96



16.16



~16.63



4/21/94



16.1



16.37



16.04



16.36



-15.68



4/22/94



16.47



16.76



16.33



16.74



-15.88



4/25/94



16.62



16.91



16.55



16.37



-15.88



4126194



16.61



16.69



16.53



16.59



~~,15.68



4/26/94



16.43



16.63



16.37



16.4



-15.66



4/29/94



16.38



16.65



16.25



16.63



-15.88



5/2/94



16.64



16.97



16.64



16.63



~15.33



5/3/94



16.16



16.8



16.51



16.64



-15.88



514194



16.68



16.68



16.55



16.51



-15.88



Computation



MinFE



= MAX10.(15.66 ,. 15.38),01 = MAXCO,W5.62 15.88),01’ = MAX10.Cl5.66 - 15.68),OI = MAX,O,U5.77 - 15.68~,01 = MAX[0,(15.16 ‘.. 15.88),01 = MAX[0,(16.19 - 16.88),01 = MAX,0,(15.85 - 15.88),01 = MAX,0,~16.20 - 15.88),01 = MAXl0,(16.04 - 15.88),01 = MAX[0,(15.96 - 15.88),01 = MAX[0,(16.04 15.88),01 = MAX[0,(16.33 - 15.88),01 = MAXL0,(16.55 15.88),01 = MAXCOJ16.53 15.88),01 = MAX,0,(16.37 - 15.86),0, = MAX10.Cl6.65 ,. 15.33),01 -~ MAX10.Cl6.91 - 15.kR),Ol = MAX,0,(16.80 - 15.88),0, = MAXL0,(16.83 15.88),01



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.32 0.32 0.32 0.32 0.45 0.61 0.67 0.67 0.61 0.76 0.16 0.16
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Table 2-7 Calculating MinFE When Short. Short goes bad after initial surge! The MAX function serves to capture the initial favorable movement and retain it as the ending MinFE value. Open High



Low



Close



Short at 15.12



12/27/93



15.32



15.32



14.86



14.9



lS.12



12/28/93



14.91



14.97



14.78



14.84



15.12



12/29/93



14.96



15.15



14.88



15.13



15.12



12/30/93



15.07



15.18



14.89



14.92



15.12



l/3/94



14.96



15.34



14.96



1.5.29



15.12



l/4/94



15.23



15.43



15.13



15.39



15.12



Date



Computation



MinFE



= MAX,O, (15.12 15.321, 0 1 _ MAX,O, (15.12



0.00



= MAXIO, ClS.12 - lS.lS~,.lS, = MAXIO, (15.12 15.18),.151 = MAXLO, (15.12 15.34),.15, = MAX,O, (15.12 - 15.43~,.15,



0.15



l&97,, 0.001



0.15



0.15 0.15 0.15



Minimum Favorable Excursion tracks the least favorable price excursion from our entry. It compares the lows to the entry if we are long or the entry to the highs if we are short (Table Z-6). Table 2-7 is an example of a short position from 15.12 and the computation of minimum favorable excursion, MinFE. These examples help to compute the MAE, MaxFE, or MinFE for any one trade. For exemplary Excel code, see Appendices A, B, and C, respectively.



3 DISPLAYING MAEI



AGGREGATION In Chapter 2, I showed how to measure MAE, MaxFE, and MinFE. I included some sample Excel code in the appendices and, for such a simple concept, it generated a lot of “spaghetti” code. This chapter deals with the next problem in using MAE: assembling the collected measurements and displaying them in a way that makes sense and contributes to concrete decisions on where to put stops. Personally, I like to see “pictures.” I can inspect tables of results but I’m more comfortable with a picture of the results than with a table of results. Consider what would be the best way to show the long list of MAE measurements. As a rule of thumb, having thirty or more trades that are losers and thirty or more that are winners should provide enough data to have reasonable confidence in the results. The list might begin as shown in Table 3-1. Just these few items represent a lot of information, but picking it out of several hundred lines is problematic. The models in Appendices A, B, and C have the structure to eventually show day-by-day (1) time in trade; (2) MAE, MaxFE, and MinFE; (3) trade profitability and 21
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Table 3-l Collecting MAE Data. For each trade, MAE is measured and recorded along with the net profit or loss from the trade. In this data, commission and slippage are omitted but the analyst can easily factor this into the profit/loss computation. Date of Entrv



Entry Price*



Date of



Exit Price



Profit or LOSS



6/23183



-31.04 -31.2 30.96 -31.17 30.69 29.98 30.09 29.03 29.36 -29.26 -29.18 -30.62 -30.49



711183



31.18 31.96 -31.22 31.21 -30.34 -30.31 -28.14 -29.6



.14 .76 -.26 .04 .35 -.33 1.35



T/8/83 WW83 9/22/83 9/28/83



10/26/83



11/9/83 l/2/84 Z/10/84 Z/15/84 Z/24/84



3/29/84 4/13/84



Exit



8/16/83 g/14/83 9/23/83 10117183 11/4/83 12/21/83 l/16/84 2/14/84 Z/16/84 3116184 4/12/84 4/16/84



MAE .a7 .a1 .46



0.00 0.00 .34



0.00



-.57 .12



-29.24 29.34 30.13 30.5 30.47



.64 .03



.08 .45



0.00



-.02



.02



.06



-.12
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*A long is represented by a negative price-the cash outflow in taking a long position.



(4) account equity, all of which will he used later. For now, this is the question: Is there any difference between winners and losers, any difference we can use while we’re in the trade? To get at this, separate the results by winners and losers as shown:



Win .14 .76 .04 .35 1.35 .12 .08 .45



Winning .07 .Ol .oo .oo .oo .03 .oo .06



MAE



Loss -.26 -.33 -.57 -.12 -.02



Losing



MAE



.46 .34 .64 .25 .02



I



23



AGGREGATION



Tweaking “Data Slicing” An enterprising analyst will immediately think of separating the trades by longs and shorts or by duration of trade. I’ve done this on the few trading rule sets I use, to little advantage. Still it seems to me that this could be worthwhile.



Inspecting these numbers, notice that the winning trades have very small MAEs while the losers tend to have larger numbers. This is the seminal observation about MAE and it verifies the experience of centuries of trading. The anomalous characteristic of the list is that there are more winners than losers, something I’ve rarely found in trading systems. To display the information in these lists, turn to the graphics portion of your spreadsheet. Assemble the two columns like this: Profit



MAE



0.14 0.76 0.04 0.35 1.35 0.12 0.08 0.45 -0.26 -0.33 -0.57 -0.12 -0.02



0.07 0.01 0 0 0 0.03 0 0.06 0.46 0.34 0.64 0.25 0.02



i



When selected and charted, they should resemble Figure 3-1. Generally, a rough linear relationship between the size of the loss and the size of MAE should exist while the MAE for winners will be
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0.8 .



I . 3:12- 4-m-W



1 -1



0.6



-0.5



0



0.5



1



1.5



Profit or Loss 3-l MAE vs. Profit/Loss. This analytical chart highlights the distinction between the MAE for winners and that for losers. The winners, to the right of the vertical axis along the horizontal axis, have MAEs less than .I while the losers scatm tered to the left of the vertical axis, have MAEs greater than .l (save one).



F,igure



ielatively small. If not, the market may have had a bout of disfunction or your rules may be unable to distinguish between winners and lOSSI%.



Stop and think for a second about how you’re seeing trading data now. Instead of a summary table of wins and losses, Sharpe ratios, drawdowns, results for shorts and longs, and so forth, you’re seeing a picture of your actual experience with, in this case, thirteen trades. You’re also seeing all the market action from the viewpoint of the trade entry, not from arrows on a price chart. Isn’t it striking that, from this viewpoint, there is some regularity to the market action? Seen this way, statistically, from your point of entry, might there be other “regularities?” Putting up a chart like this serves to find outliers that may be real or artifacts. In our example, all appears normal: the size of the maximum adverse excursion rises as the size of the loss rises plus the maximum adverse excursion for winners stays relatively low no matter the size of the win. Unfortunately, even winning trades can go bad a little bit. Looking at Figure 3-1, we see that winning trades might have a maximum adverse excursion of up to .l, which happens to be ten ticks. What if we knew for certain that any trade that went more than ten ticks bad



FREQUENCY DIAGRAMS
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would not be a winner? If it were not to be a winner, it would necessarily become a loser, right? If we knew that, then, right in the middle of the trade, we’d have valuable new information about what to do. We’d see it go fifteen ticks in the wrong direction and we’d know we had a loser on our hands. Trading experience would tell us to get out while the loss was small. Perhaps you’re even more decisive. When the trade is put on, you put a stop at eleven ticks. You’re ready to say, “Don’t call me for a decision, just get out if it’s to become a loser.” You’d have automated the process of keeping your trading losses small. Now, let’s be realistic. We don’t know for certain that a trade that goes eleven ticks wrong is definitely going to be a loser. From our sample of thirteen trades, we just have an estimate of that likelihood. I won’t bore you with the mathematics of the statistical estimate. Instead, just look at the picture. You can see where the winners’ MAEs cluster and how bad they get. From the picture, you can see how things go. Just keep in mind that unusual things happen in a market subject to countless random shocks. The picture enables you to estimate roughly where the good news stops and the bad news begins.



FREQUENCY DIAGRAMS There is another type of picture of these numbers that gives even more detail and, later, will make better decisions possible. This type of picture is called a frequency diagram. If you are familiar with them, you may choose to skim (or skip) this section. As the number of trades increases, diagrams like Figure 3-l become a little rough for picking stop points and also for perceiving whether there is a distinction between MAEs for winners and losers. To get around this, categorize the data by the size of the MAE. (That is, by the size of the potential stop. We take the trouble to measure MAE so we can find a reasonable stop and/or reverse point consistent with our trading rules’ experience.) For a first cut, just make the categories equal to .1 or ten ticks. All the trades that have MAEs from 0 to .l, inclusive, will get lumped together. Then all those with MAEs greater than .l and up to .2 will
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be lumped together. Then those greater than .2 and up to .3, and so forth. Now the data looks like: o= .l < .2 -c 3 < .4 < .5 c .6 < .7 < M A E M A E MAE M A E M A E M A E MAE MAE Winners LOSLXS
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