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NEW TECHNIQUES

Detecting And Determining Trends

Trend-Quality Indicator

Having trouble detecting trends, or estimating their
durationwhenyoudo spot one? Thisindicator comes
to therescue.

by David Sepiashvili

rend detection and estimationis
one of themost important objec-
tivesof technical analysis. One
common filtering techniquethat
attempts to diminate sock market
noise and extract important trends
issmoothing with the hel p of moving averages.
When using moving averages (M As) to detect a
trendinasecurity’sprice, themaindifficulty is
determining theappropriateaveraging period.

Todeterminethe appropriate period can be
chalenging because different periods have advan-
tagesand disadvantages. A shorter averaging pe-
riod, for instance, may give higher profitsbut
involve highrisk, owing to numerousrandom
fluctuations that affect the trend. A longer moving
average helpsavoid many falsereversalsby lag-
ging behindthesecurity’ scurrent prices, but asa
rule, less risk means less profit.

The trend-quaity indicator (or Q-indicator) is a
trend detection and estimation tool thet is based on
a two-step filtering technique. It measures cumula
tivepricechangesover term-oriented semicycles
and relaes them to “noise” The approach reveds
congestion and trending periods of the price move-
ment and focuses on the most important trends,
evduating ther srength in the process. The indica-
tor is presented in a centered oscillator and banded
oscillator format.

MOVING AVERAGES AND YOU
Evenif you have tuned your moving average (MA) length, a 2 Improve the accuracy of this MA with a procedure that
new problem crops up: An optimized system gives good attempts to recognize, in a timely way, promising and
results on historical data but is vulnerable to significant nonpromising pricetrendswithintheextracted semicycles
market changes. This can mean disappointing results on new aswell as estimate their strength.
(future) data.
There are two steps to approaching this problem: If step 1 (moving averagefiltering) isaconventional, well-
mastered technique, step 2 has been a stumbling block for
1 Createamoving averagethat filtersalimited number of term- many trading systems.
oriented averaging period alternatives (to avoid Remember there isno free lunch in the stock market. The
overoptimization). Determinein any commonly accepted way recognitionof promisingtrading opportunitiescan beachieved
themovingaveragereversal points, andletyour MA correspond only with someconcessions. A reliablereversal signal cannot
to upward and downward semicycles of the price movement. be identified before the trend develops, but if you want to
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catchthemajor part of thetrend, you cannot waittoolong. As
in any decision-making procedure, you must consider the
tradeoff between sensitivity and reliability. If your indicator
istoo sensitive, you will be bandied by false signals, and if
it has coarse tuning, you could miss critical points. Striking
a compromise between sensitivity and reliability requires
some objectivecriteria, which can befound only through the
assessment of the price trend performance.

THE CPC INDICATOR

To estimate the price dynamics, you can use the cumulative
price change (CpPcC) indicator, which measures the amount
that the price has changed from afixed starting point within
a given semicycle. The starting points can be determined
using, for example, the moving average crossover rule. The
Crpc indicator is calculated as a cumulative sum of differ-
ences between the current and previous prices over the
period from the fixed starting point t

t

CPO) = X, Pt)- Plv-1)

T=1p

The trend within the given semicycle can be found by
calculating the moving average of the cumulative price
change:

Trend=MA(CPC, m,t > t,)

Segmenting the price time series and constructing trends
within the extracted semicycles offersthe smallest average
gap between actual and averaged datapoints. Thisresultsin
abetter fit of thereal price dynamics. The cumulative price
changeindicator and trend indicator can both be used either
asstandal oneindicatorsor ascomponentsof other technical
analysis tools.

ESTIMATING TREND PERFORMANCE

A basic criterion for estimating trend performance is the
amount the trend changes over up or down semicycles. If
there is little or no visible progress in the trend, it may be
considered as nonefficient.

Further, significant changesin trend may be considered as
promising trading opportunities, but theterm “significant” is
relative and subject to interpretation. The trend-quality indi-
cator (Q-indicator) isan attempt to estimate trend in relation
to noise. It answers the long-standing question of whether a
trend change qualifies as significant and promising, or insig-
nificant and better ignored. Intermsof noise, trend estimation
not only determines whether the trend is reliable, but also
allows you to measure its strength gradually. Thus, regard-
less of their prices, trends of various securities can easily be
compared to each other or against any index.

The Q-indicator can be calculated by dividing trend by
Noi se:

Trend .

QIndicator= Noise

C

where c isan appropriate correction factor. Thisratio seems
to be closely related to the signal-to-noise ratio in signal
processing. The technical analysis problem of detecting a
trend in a security’s price movement in the presence of
random fluctuations differs somewhat from the signal pro-
cessing problem of regenerating a designated input signal
buriedin stochastic noise. In spiteof thisdifference, applying
such a ratio to measure trend performance relative to the
background noise seemsto be rewarding.

The denominator of the Q-indicator — noise — can be
defined as the average deviation of the cumulative price
changefromthetrend. To determinelinear noise, first cal cu-
late the absolute value of the difference between Cpc and
trend, and then smooth it over the n-point period:

Noise, = MA(| CPC - Trend|, n)

The root mean square noise, similar to the conventional
standard deviation, can be derived by summing the squares
of the difference between Cpc and trend over each of the
preceding n-point periods, dividing the sum by n, and cal cu-
lating the square root of theresult. Since MA isdefined asa
summation over n-point periods divided by n, we can write:

Noise, =\/ MA[(CPC - Trend)? n|

Unlike the standard deviation, where n=m, here an allow-
ance is made for averaging periods: n>m.

The Q-indicator is intended to measure trend activity.
Some benchmarks can be used to determine the strength of a
trend. In the range of Q-indicator values from -1 to +1, the
trendisburied beneath noise. Itispreferableto stay out of this
zone. The greater the Q, the less the risk of trading with a
trend, and the more reliable the trading opportunity. The
rangefrom+1to +2, or from-1to -2, may betreated aszone
of wesak trending. However, if the trend exceeds this level
(absolute value of Q>2), it can be qualified as promising.

Readingsin therangefrom +2 to +5, or from -2 to -5, can
indicate moderate trending, and readings above Q=+5 or
below Q=-5 indicate strong trending. Strong upward trend-
ing often leads to the security’s overvaluing, and strong
downward trending often resultsin the security’ sundervalu-
ing. Readings exceeding strong trending benchmarks can
indicate overbought or oversold conditions and signal that
price action should be monitored closely.

In Figure 1, the short-term Q-indicator of Citrix Systems
helps to both identify the trending phase of the price move-
ment and estimatethe strength of thetrend. It keepsyou from
responding to every little zigzag in the congestion periods,
yet points to the devel oping trends.
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The B-indicator is a banded oscillator
+  that fluctuates between zero and 100. The

Q-indicator and the B-indicator both esti-
1 mate the strength of a trend, but the B-

indicator better identifiesoverbought and

s oversold conditions. Another distinctive

featureisthat theB-indicator doesn’ t show

thedirection of price movement, but only
the existence of thetrend and its strength.

4 It requires additional tools for reversal
manifestations.

. Theindicator’ sinterpretationissimple.
" The central line suggests that the trend
4 and noise are in equilibrium (trend is
+  equal to noise). Readings in the 50-65
rangeindicateweak trending; thoseinthe

FIGURE 1: THE Q-INDICATOR. Here you see how the Q-indicator evaluates the relative strength of the trends
within the semicycles, which were extracted by the seven-day and 15-day period exponential moving

averages crossover rule. For convenience, the reversal indicator is built in.

THE B-INDICATOR

TheQ-indicator isacentered oscillator that fluctuatesaround
azero line with no upper or lower limits. Another indicator
that estimates trends in terms of noise is the trend-noise
balance indicator (B-indicator). Thisindicator can be calcu-
lated by dividing the absolute value of trend by noise added
to absolute value of trend, and scaling the result appropri-
ately. The formulafor the B-indicator is:

| Trend|

BIndicator= - ———F——-
| Trend| + Noise

100

65-80 range indicate moderate trending;
andrangesabove80indicatestrong trend-
ing. The 65 level can bethought of asthe
demarcation line of trending and ranging
markets and can help determine which
type of technical analysis indicator (lagging or leading) is
better suited to current market conditions.

Readings exceeding strong trending levels can indicate
overbought or oversold conditions. Figure 2 illustrates how
the long-term B-indicator of Dell Computer performs to
reveal trending and congestion phases of the price move-
ment. The built-in reversal diagram shows up and down
semicycles, extracted by 10-week and 40-week exponential
moving average Crossovers.

Other possible modifications exist of the trend-noise bal-
ance indicator, but they are beyond the scope of this article.
Themovingaveragecrossover systemmay
be used to extract up and down semicycles
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of price movement for the first stage of
filtering. Thetwo indicatorsdiscussed, Q-
»| indicator and B-indicator, may then be
usedtorecognizetrendsandtheir strengths.

David Sepiashvili isadoctoral candidatein
»| dggnal processing (Carnegie Mellon Uni-
versity, Pittsburgh, PA). One of theapplica-
»| tionsof hisscientific effortsisfinancial time
series analysis. He is president of Alticom
» | Inc., which hasdevel oped a number of solu-
tions for stock market technical analysis
| (Wwww.alticom.com).
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FIGURE 2: THE B-INDICATOR. Here you see that the B-indicator identifies not only up and down trending
periods, but also congestion phases, which are better avoided (they tend to be unprofitable).

See our Traders' Tips section for program
' nigque.
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TSee Traders' Glossary for definition
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