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NEW TECHNIQUES

First MOMA. Then VOMOMA. And Now...

Weaght +VVolume + Move-Adjused
Moving Average: 1t’'sWEvVOMO!

Moving averages. | use’em, you use 'em,
we all use’em, but can they really tell you 15
anything about thefuturedirectionof atime
series? In thisarticle, the third of a series,

we look at minimizing the lag even more 10
using the weighted move- and volume-
adjusted moving average. 5

by Stephan Bisse 0+

34 %7 40\ 43 f46 4
oving averagesmerely give

51\
you aview of where atime
series has been in the past. }k/ \]\/ \f/
So how can it be used as a -10

predictor? The only way is
by adding moreinformation
into the calculation. But if you do this you 15
have to make sure it is aleading indicator — Sine Wave = SMA

for the time series in question. In other
words, changes in the additional informa-
tion must be correlated to future changesin
the time series.

FIGURE 1: THE LAG IN MOVING AVERAGES. Here you see a sine wave with a frequency of 20 vs. a
10-day simple moving average (SMA). Note that there is a five-day lag in the SMA.

In my February 2005 article, “Visiting
MoMmA,” | adjusted a simple moving aver-
age (SvA) by taking each datapoint in the
lookback period and weighting it according
to the absolute magnitude of the move that
preceded it relative to the sum of all of the
absolutes in the lookback period. | chris-
tened this new moving average MOMA.

Inmy March 2005 article, “Adding Vol-
umeTo TheMove-Adjusted Moving Aver-
age,” | further adjusted MomA by therela-
tive magnitude of the volume of each
datapoint in thelookback period to createa
double-adjusted moving average, which |
christened VoMOMA. The idea behind
MoOMA is that a strong move in a given
direction isaharbinger of the future direc-
tion of the market, and therefore weighting
an average by the magnitude of the moves — Sine Wave —WMA
between datapoints can produce timelier — SMA

signalsthanastandard SMA. Theadditional  ¢igyRe 2: THE WEIGHTED MOVING AVERAGE. Here you see the 10-period weighted moving average
step to VOMOMA is based on the logic that  (WMA) added to the sine wave and SMA. The lag in the WMA is half that of the SMA.

large moves accompanied by heavy vol-
umearemoresignificant than those accom-

Copyright (c) Technical AnalysisInc.
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15
10
panied by light volume. Therefore, a mov-
ing average adjusted by both volume and 5

size of move can capture these additional
nuances.

DEALING WITH LAG
Although MoMA and VOMOMA are inter-

esting additions to the traders' toolbox,
they suffer fromlagt the sameway that any
standard moving average does. In an SMA, -10

thelag is half of the lookback period—for
example, al10-period SmA will havealag of

five periods. Figure 1 shows a sine wave 1

with a frequency of 20 with a 10-period
SMA. Note how the 10-period SMA lags the

— ZIGZAG
— VOLUME

VOMOMA
= WEVOMO

sine wave by five datapoints. One easy way
of dealing with lag is to weight the most
recent datapointsmoreheavily thantheol der
ones, likeinaclassic weighted moving aver-
age (WmMA)T. For example, in a 10-period WMA, the most
recent datapoint is weighted 10 times more heavily than the
oldest one, with all the pointsin between getting weighted by
their order of appearance.

Figure 2 shows the same sine wave and 10-period SMA
withtheaddition of a10-period WMA. Notehow thelag of the
WmA isroughly half of thelag of the SMA. Soto deal withlag
inVoMoMmA, thefinal adjustment will beto createaWma and
average it into VOMOMA to reduce its lag and thus create a
more responsive indicator to reflect all of its components. |
call thisindicator WEvOMO.

FrRoM MOMA TO WEVOMO
First, let's rehash the calculations required to arrive at
VOMOMA viaMOMA and VOMA.

To create MOMA:

1 Sum up al of the absolute changes between the
closesin the lookback period (note that for the first
close, thisisthe absolute difference between it and
the previous close, which is outside the lookback
period).

2 Multiply each closing value by the absolute change
from the previous bar’ s close, divided by the sum of
the absolute changes. This produces the series of
closes adjusted by the relative absolute move that
preceded it as a percentage of the total absolute
movesinthelookback period. TheMoMA isthesum
of all of these move-adjusted closes.

For VOMA, repeat these steps, adjusting each datapoint
by the volume as a percentage of the sum of all the volumes
of the datapoints in the lookback period. This creates a
simple volume-adjusted moving average (VOMA). Note
that this version of a volume-adjusted moving average is
different fromtheVAMA that was created by Richard Arms

FIGURE 3: WEVOMO AND LAG. By weighting the VOMOMA, the lag is reduced even further, as can be
seen by the light blue line.

Jr., as mentioned previously.

The VomMoMA issimply MomA plus VoMA divided by 2.
Tocreatethethird component, simply multiply each datapoint
inthelookback period by the order of itsoccurrence, starting
from the ol dest to the newest, to create astandard WMA. For
example, for a 10-period WmA, multiply the first or oldest
component by 1, the second by 2, all the way to the most
recent datapoint, which is multiplied by 10. Add up al of
these products and divide the sum by 55, whichisthe sum of all
the multipliers or weighting factors. To arrive at WEVOMO,
simply addupMomA, VomA, and WMA, and dividethetotal by
3. (See sidebar, “WEvOMO.")

Why weight VomMoMA? The advantages of doing this can
beseeninthefollowing examples. Figure 3showsadark blue
zigzag dataline and ared volume line. The volume lags the
zigzag line by half of a cyclelength, which meansthat every
timethezigzaglinepeaksor troughs, volumeisatitslow, while
every time the zigzag line is crossing the zero line, volume
peaks. In thisidealized example of a range-trading market,
where volume peters out as either extreme of the range is
reached, VOMOMA does a superior job of smoothing out the
datawhen compared to MoMA or SMA. Note how WEVOMO,
thelight-blue line, peaks and troughs a few datapoints earlier
than VoMoMmA, reflecting the responsiveness gained from
adding WMA into the mix.

Figure 4 shows the behavior of VomoMA and WEVOMO
when both the zigzag lineand the volume arein sync—that is,
they peak and trough at the sametime. Thisidealized behavior
is based on the notion that when a range-trading market is
poised to break out, its volume will increase as it approaches
the top or bottom of its range, not decrease. Hence, both
VomoMA and WEvoMO will have greater amplitude than in
the example from Figure 3, where the range-bound market is
expected to persist. The amplitude of VOMOMA isgreater, but
s0 is the amplitude of WEVOMO, which again shows better
responsiveness by afew periods.

Copyright (c) Technical AnalysisInc.
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1

2 Date Qpen High low Close Volume

3 19780111 1119299 1.133699 1.116699 1.132699 1234

4 19780112 1127099 1.133299 1.095699 1.115099 1235

8 19780113 1114699 1127699 1113299 1.123299 1236 Abs. sum 4 Period  Sum of 4 Period 4 Period 4 Period {4 Period

6 19780116 1.122099 1122099 1.112699 1.119699 1237 changes  MOMA  wolurme  VOMA VOMOMA WA WEVOMO
| 7| 19780117 1.111699 1.118099 1.105699 1.115099 1238' 0.034! 1.117564 4946 1.118298788 1.117931 1118119} 1.117994

i 19780118 1.106699 1.113699 1105699 1.112699 1239 00188 1.11925 4950 1117695461 1118473 1119879 1117608

9 19780119 1117699 1122699 1.115699 1121699 1240 0.0196 1.118681 4954 1117289531 111788 11174790 111782
10 19780120 1123299 1126699 1117699 1.126699 1241 0.021 1120415 4958  1.1190583615 11197358 1.121239) 1120236
1 19780123 1126699 1.132699 1126699 1.132099 1242 0.0218 1124431 4962 1123305558 1.123868 1.126459: 1124732
12 19780124 1134699 1.135699 1.130099 1.135099 1243 0.0224 127117 4966 1.128903795 112801 11311790 1129067
13 19780125 1137699 1.143299 1136699 1.141699 1244 0.02 1134367 4970 1133904033 1134136 1.136299; 1.134857
14 19780126 1137699 1141699 1134299 1.134699 1245 0.022 1136216 4974 1135900621 1.136058 1.1366719% 1.136245
15 19780127 1138699 1140699 1129699 1.134699 1246 0.0166 1.137555 4978 1136548336 1137051 11361390 1136747
16 19780130 1134699 1143299 1126699 1.128699 1247 0.0196 113522 4982 1134945247 1135082 1.132999; 1.134388
17 19780131 1.138699 1140699 1.134295 1.138699 1248 0.023 1.134873 4986 11341989755 1134536 1.134499; 1134524
18 19780201 1.135099 1137699 1.134299 1.137699 1249 0.017 1135111 4990 1.134951065 1.135031 1.135899; 1.13532
19 19780202 1.137699 1.138699 1.135699 1.137699 1250 0.017 1135111 4994 1135701772 1135406 1.136999: 1.135937
20 19780203 1.126699 1.129699 1121699 1.129299 1281 0.0194 1134578 4998 1135846341 1135212 1.134439) 1.134954
21 19780206 1.120099 1.124299 1.116699 1.121699 1252 0.017 1126396 5002 1131593533 1.128995 1128779 1128923
22 19780207 1122099 1122099 1.116699 1.117099 12583 0.0206 1123771 5006 1126442245 1125107 1122979 1124397
23 19780208 1.108699 1.123299 1.105699 1.114G699 1284 0.023 1122824 010 1120694338 1121759 1118279 1.120599
24 19780209 1117099 1121289 1116699 1.117099 1295 0.7 1118817 2014 11176475858 1118232 1116839 1.117768
245 19780210 1121699 1123699 1.119699 1.123699 1256 0.016  1.119462 a018 111815137 1118807 1119259 1.118947
26 19780213 1126699 1.128699 1124699 1.125G699 1287 00134 1121204 a022 1120303102 1120753 1122279 1121262
2719780214 1126299 1127099 1118699 1.120099 1258 0.0166 1121771 8026 1121650275 1121711 1122189 1121874
28 19780215 1118699 1121099 1.115699 1.118699 1259 0.0156 1122215 8030 1122047142 1122131 11210180 112176
29 19780216 1.120099 1.132099 1120099 1.134099 1260 0.0244 1129314 8034 11246515875 1126983 1.126839; 1.126602
30 19780217 1132099 1.134099 1129499 1.133699 1261 0.0228 1129708 5038 1126654797 1128181 11294585 1128807
H 19780221 1134099 1.140099 1128499 1.138099 1262 00216 1.133908 5042 1131154958 1132632 1134039 1133034
32 19780222 1132099 1137499 1128099 1.132099 1263 0.0262 1134307 5046 1134499059 1134403 1134419 1134408
33 19780223 1133099 1145099 1133099 1.143699 1264 0.0224 1139313 5050 1136901572 1138108 1.138099; 1.138105
M 4 » M"BRITPND { Sheetl / [4]

SIDEBAR FIGURE 1: EXCEL SPREADSHEET TO CALCULATE WEVOMO

WEVOMO

Simple moving averages (SMA) are great for showing the
past price action of a market by filtering out noise and
showing the underlying trend. However, the only way a
moving average can indicate the future market direction is
if additional, leading information is included in its calcula-
tion. The idea behind WEVOMO is that the magnitude of
moves between datapoints, and the volume of each datapoint
are both leading indicators in the future direction of a
market, and that the more recent datapoints are more
important than the older ones.

To arrive at WEVOMO, the first step is to calculate
MOMA. Adjust each datapoint in the lookback period by the
absolute move that preceded it as a percentage of the sum of
all the absolute moves in the lookback period. The formula for
the absolute sums of the changes between the datapoints for
a four-period lookback period is given in cell G7:

=ABS(E7-E6)+ABS(E6-E5)+ABS(E5-E4)+ABS(E4-E3)

Then take the absolute value of the difference between
datapoints and divide this by the sum above to get the
percentage weight of that datapoint in MOMA. To arrive at
MOMA, simply multiply each datapoint by its percentage
weight and add the products together. This calculation is
shown in cell H7:

=(E7*(ABS(E7-E6)/G7))+..... (E4*(ABS(E4-E3)/G7))

In the next column, adjust each datapoint by its volume
as a percentage of the sum of all the volumes in the
lookback period. An example is shown in cell I7:

=SUM(F4:F7)

Then take the volume of each datapoint and divide it by
the sum given to get the percentage weight of that datapoint
in VOMA. To calculate VOMA, simply multiply each datapoint
by its percentage weight and add the products together.
This calculation is shown in cell J7:

=(E7T*(F7/17))+(E6*(F6/17))+(E5*(F5/17))+(E4*(F4/IT))

Add MOMAto VOMA and divide by 2 to arrive at VOMOMA.
This is shown in cell K7:

=(J7+H7)I2

Calculate a weighted moving average (WMA) by taking
each datapoint and multiplying it by its order of appearance,
from the oldest to the most recent. For example, in a four-
period WMA, the first and oldest datapoint is multiplied by 1,
the second to last by 2, all the way to most recent datapoint,
which is multiplied by 4. These products are then added
together and the sum divided by the sum of the factors or
multipliers used to adjust the datapoints, in this case 10
(1+2+3+4). This is shown in cell L7:

=((E7*4)+(E6*3)+(E5*2)+(E4*1))/(4+3+2+1)

Finally, to arrive at WEVOMO, simply add together MOMA,
VOMA, and WMA and divide the sum by 3, as shownin cellM7:

=(L7+J7+H7)/3

An Excel worksheet with the formula for a 10-period and
20-period WEVOMO can be downloaded free of charge
from keyreversal.com.

—SB

Copyright (c) Technical AnalysisInc.
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IN CLOSING 5 1o
Moving averagesaregreat for filtering out
thenoisefromatimeseriesand showingits
general trend. Without additional informa- 0
tionwith some predictive power, however,
moving averagescannot say anything about 5
the future direction of the time series. In
previous articles, the calculation of aSmA
wasfirst adjusted using the absolute move -10
that preceded each datapoint as a percent-
age of the sum of all the absolute moves "

that preceded thedatapointsinthel ookback
period. If the premiseis correct that large
moves in a given direction are harbingers

— ZIGZAG VOMOMA
— VOLUME =— WEVOMO

of anew trend in the same direction, then
this move-adjusted moving average, or
MoMA, will be a superior indicator of fu-
ture market direction when compared to a
simple moving average.

Second, MomA wasfurther adjusted by thevolumeof each
datapointtoadd morenuancetotheindicator tocreateVV OMOMA,
which distinguishes between large moves in a given direction
accompanied by increased volume from those where volume
decreases, appropriately weighting the former more heavily
than the latter. Finally, to deal with the lag inherent in any
moving average, VOMOMA was weighted to give more impor-
tanceto recent datacompared to older datapointsto improveits
responsiveness. Thismeansthat themost recent datapointswith
the largest moves on the heaviest volume shout the loudest,
while the oldest datapoints with the smallest moves on low
volume barely register. Keeping that in mind, happy trading!

Stephan Bisse is a principal of Multiverse Capital and
Keyreversal.com, a website dedicated to novel technical
indicators and systems. He has an MBA from the University
of Oxford. For seven years, he was an executive director of
Goldman, Sachs& Co. inLondoninthefinancial futuresand

FIGURE 4: VOMOMA VS. WEVOMO. Assuming that volume will increase when prices approach the top
and bottom of a trading range before a breakout, the amplitude of VOMOMA and WEVOMO will increase.
Again, the WEVOMO is more responsive than VOMOMA.

options division where among other things he was respon-
sible for the daily technical analysis of the European fixed
income futures markets.
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