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INDICATORS

A Wilder Variation

Reverse Engineering RS

Can the inverse of an oscillator help you to forecast closing The Rsi of k periods may be defined for weekly, monthly,
prices? or annual graphs by substituting the daily closing prices with
weekly, monthly, and annual closing prices. Wilder favared
a 14-periodRslI. In her bookTechnical Analysis For The
Trading ProfessionalConstance Brown states that she also
everse engineering is a mathematiprefers a 14-periodfkbecause of specific forecasting capa-
cal procedure that takes the inversbilities. However, while Brown spends an entire chapter in
of an oscillator. In this article | will her book on reverse engineering, she does not give the
illustrate this process using J. Wellesormula for reverse-engineering theiR
Wilder’s relative strength index
(Rsl). The reverse-engineerediR PRELIMINARIES
or RevEngRi for short, can help Before moving on to the formula, | should note that|the
determine the following time possible values of one-day closing prices and the correspond-
period’s closing price using the valueng RsI values are in one-to-one correspondence. Suppose
of the oscillator. that today’s closing price for an equity isahd the value of
Rsifor today is R, If you knowa priori the value of Rifor
RSI REVISITED tomorrow (and this value isdR), then you are able to find the
To define the Riof k periods for a daily graph, it is necessarglosing price for tomorrow. Moreover, iffR>Rs|; you can
tofirst define the up-close and down-close indicators (UC aexipect G>C,, and if Rs1,<RsI,, you can expect €C,. The
DC) for the day nThese are as follows: reverse engineering tactic can be applied to all oscillators if
the value depends upon one and only one parameter (high,
low, close, open, or volume). For the highest accuracy, it

by Giorgos Siligardos, Ph.D.

C.-C,, ifC,>C, . should only be used for the next price projection.
UG, 0 ifC,<C,_, FORMULA FOR A K-PERIOD RSI
Let C, Rsi,, Auc,, and AoC, be the values of today’s closing
price, Rsl, Auc, and Abc. Let C and Rsi, be the values of
tomorrow’s closing price and$R All of these values are
known except ¢ which is what you are seeking.
Cn-l' Cn if Cn-1> Cn
DC,= X is defined to be:
0 if C,..<C,
_ RS,
- X = (k- 1)[ADCO(W) i AUCO]
where C and C , are the closing prices for the days
andn-1. )
The value of Cis:
In the sequence, the average up cloggefiods [Auc(k)]
is defined to be the (2k—1)-period exponential moving aver-
age of UC. The average down closépkriods [Aoc(K)] is Co+X if X>0
the (2k—1)-period exponential moving average of DC. The C-= 100-RS|| .
Rs! of k periods for day then is: Co+X (I) if X<0
1
RSIK), =[1- — ~+ - :
n AUC (K), The RevEngRiI for today is equal to C
1 +W(k)n The MetaStock code for the RevErgihdicator is pro-

vided in the sidebar.
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APPLYING IT
In Figure 1 you see the monthly graph
of the Hang-Seng inddxom 1987, to
November 30, 1993. A subchart dis-
plays a 14-period &. If a sudden
advance occurs, you would like to
know a possible closing price for th
following month. As there is stron
resistance at 86.52 for thesRpoint
1) itis quite likely that the R will find

resistance at 86.52. Overlay the
RevEngRsI indicator on the Hang
Seng index using 14 as the parameter
for the Rsiand an Rivalue of 86.52.
The result is displayed in Figure

The value for the RevEngiRfor that
date, which in this case is 11,635,|i

o
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FIGURE 1: MONTHLY CHART OF THE HANG-SENG INDEX. From the RSI(14) you can see that there is strong

resistance at the 86.52 level. This means that if the market advances, the RSI may stall at that level.

the projection for the following month.

In Figure 3 you can see what actua

happened the following month.
The index did advance, and clos

at 11,888 on Decemb8l, 1993. The

Rsistalled at 86.91, not 86.52. Even|i

you had accurately projected that t
Rsi value would be 86.91, th
RevEngRiindicator would have giver

you a price projectionof11,856. This|

of course incorrect due to errorsin t
computer’s calculations.

Consider that at the time the projec-

tion was made, the Hang-Seng ind
was at an all-time high. No classic

<

al

support-resistance projection methods
could be used onthe Hang-Seng itself,

since it had never been at that val
before. On the contrary, Ris an

overbought-oversold indicator, and

even in prolonged bull (or bear) m

ue
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Value - 1051372 Low - 883470 RevEngR - 11,635.58
Open 9,378.80 Close - 912520 RSI - 79.3864

FIGURE 2: HANG-SENG INDEX WITH REVENGRSI OVERLAID. Using 14 as the parameter for RSI and 86.52
as the RSl value, you can see that 11,635 is the projection for the following month.
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kets, it can give future resistance-sup-
port levels if extreme values are dis-
counted. The tendency oBRo stall
at its past pivots enables us to project
the next possible resistance level for
the closing value of Hang-Seng.
RevEngRsiprojected a significan
resistance after a 27.5% advance for
the closing value (from 9,125 t
11,635), while the actual advance
for the closing value reached up to
30.2%. This was because the 86.52
is an overbought level for thesRk
When Rsiis in overbought or over
sold levels, small changesin its value
correspond to large changes in the
closing value for the equity.
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Dow JONES INDUSTRIAL
AVERAGE a0 ] »‘ a0
In Figure 4 you see a weekly graph o LEEEE Hang-Seng Index (Hong Kong) fl 3?5&5
the Dow Jones Industrial Averageum | / o pnerne
(DJia) from 1990 to March 25, 1994, | w1 ™ A // ;m"[ ol byt
along with the corresponding graph of 1 ’ et P oo
the 14-period RI. A supporttrendline is R Bl [ paren L puereseee” ppnetr e C e
plotted on the B, defined by the dates | ] N F e
October 12, 1990, and October 9, 199 "1 -
(marked by black arrows). If you expec "3 ® v zz

the index to decline, you should projec
where the market will close the follow-|
ing week. The decline might force the iZ:g RSI (14)
RsI to test the trendline levels. o
The next week’s close will be on| :
March 31, 1994, so | moved the =:
crosshairs and had the trendline toud .1
that date. Look at the level of th@xis Liss : -
at the point where the trendline inter_ztlglézlia.WASTHE PROJECTION ACCURATE? The index advanced and closed at 11,888, and the RS| stalled
sects the vertical line marking March
31, 1994. If you are using MetaStock
do not use the value of the trendline of |
that date as the projection. You will Dow Jones Industrial Average at NYSE m'hrn“lﬂﬂlll'ﬂl
often find that the values of the| ! st
trendlines will conflict with the values I.mmu.mﬁ'"""‘k'l'""l,u'tlw,..,.w“w'
of the yaxis at many levels. The level| s o Inr"nl#u'p'l"'“""‘|""‘"""I'"HI E 000
of they-axis at the intersection point is by IIM m1|"
39.82 (see the red circle in Figure 4).| =1 'I'""' * - 20
| plotted the RevEng® indicator

for a time period of 14 and arsRralue . RSI (14)

of 39.82. The result is displayed in| 3

Figure 5.If you are using MetaStock, | s

move the pointer to March 25, 1994 =:

and the RevEngRindicator givesyou | i L
J

a projection for the following week’s | .3
closing price of 3,647. In Figure 6 you| 273

204
can see Whatea”y happened' The 1090 [a [y [U s [sTon [ofrowt] Jalw [ ofe fsfol Jofregz] Jem o o Jalsfo njo rdes Ja [0 Jalslo Mo figed [a IM-J

market declined to 3,636 and theIR FIGURE 4: WEEKLY CHART OF THE DOW JONES INDUSTRIAL AVERAGE. A trendline supportis drawn on the
fell to 39.09, which is S“ghtly below RSI(14) chart to determine the price projection for the following week.
the 39.82 level. If you had made the

projection using an & value of 39.09,
you would have projected the exact closing price of 3,636. that touches tomorrowlsperiod EmA (exponential mov-
The closing price projections withsRare valuable since ing average) of P is the value of todak#jseriod EvA of P.

they give a sense of where the market is likely to close,
especially in emotional market situations. As you can see in
Figure 6, the market went below 3,636 during the week, but
closed at a level that allowed thesiRo test its trendline.

Later, the market tested the same trendline more than once, as
you can see in Figure 7.
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If P is anindicator, then the value of tomorrow’'s P t
touches tomorrow’'s-period $1A (simple moving aver-
age) of P is the value of today’&—()-period #A of P.

the weekly chart of the Nikkei 225 index in Figure 8, wh
THE NIKKEI INDEX is plotted along with the 14-periodsRNovember 2, 1990 tc

Before moving to the next example, | am going to state the fgIEPruary 10, 1994. A 65-period exponential moving ave

owing rules, which can be proved using simple mathematiclEMA (65)] of this i is also plotted. This specific moving

average was selected because it acted as a good mea
e IfPisanindicator (such as the closing price of an equisypport and resistance levels for thel see the black
or an oscillator, and so on), then the value of tomorrow’safrows).
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This rule may be used for any periodicity. Now, let’s look at
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Suppose you project a decline onliE AN eGP e e e
the Nikkei for the next week. The
advance is very likely to push thesR
to test its moving average levels. You
want to project a value for the Nikkei
for the next week’s close, which will
be on February 18, 1994. The Nikkei's
close for the current week (Februar
10, 1990) is 19,990 and the1E(65)’s
value for the current week is 49.35.

Dow Jones Industrial Average at NYSE

the Rs1(14) will touch its A the next
week if the BRI of the next week is
49.35, and so | use the 49.35 value fo
reverse-engineering thesR

In Figure 9 | added the RevEngR
indicator using an 8 value of 49.35.
The value of RevEng&Rfor February
18, 1994, gives the projection of the
next week’s close, which is 18,914. In :
Figure 10 you see what happened wan ' Deey gz lees ' [iggs |
during the following weeks. ThedR

N

Date - 03/23/1994 High - 3,901 Price Chg. - -121
value for February 18, 1994, was Vaue - 3777 low - 3765  RevEngR - 3647
49.62 (slightly higher than 49.35, so Open - 3861 Close - 3775 RS - 50.64

RS.I didn’t quite touch its EMA), FIGURE 5: DOW JONES INDUSTRIAL AVERAGE WITH RSI(14) AND REVENGRSI. Using 14 as the parameter
Wh'Ch_ prosjuced. aclose Of 183960 fOT for the RSI and 39.82 as the RS| value, you see that the projection for the following week is 3,647.
the Nikkei 225 index, which is near

enough to the projected 18,914. If
you use a simple moving average
you may want to consider using the Dow Jones Industrial Average at NYSE
value of the 64-daynsa for February
3to find at what closing value thesR
would test the levels of its 65-day
SMA on February 18, 1994.

m AEIKTET: DOW JOMES INDUSTRIAL AVG at MYSE . RevEng RSI

T
T

THE REVENGRSI
AS A LEVEL CURVE
The ReENngRs! indicabr may be used
to graphically show support and resis
tance levels for the market defined b RSI (14)
support/resistance horizontal levels o
the RsI. The reverse engineering curve
when plotted on the price chart of al
equity or index, defines a level curve to
use the mathematical terminology. The
reverse engineering curve isansfor-
mationof a horizontal line on the R
graph into a curve in the equity price
chart.

In Figure 11 you see the Hang-Seng Date - 03/31/1994  High - 379 Price Chg. - -139
ndex ploted along wih thes14) = G oGm0 e o
on a weekly graph. The blue horizon-
tal line on the graph of$kis anchored FIGURE 6: WAS THE PROJECTION ACCURATE? The market declined to 3,636 and the RSl fell to 39.09, slightly
at the 51.31 level, which was an im- Pelow the 39.82 level.
portant support-resistance level for the

Copyright (c) Technical Analysis Inc.
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RslI. The blue curve on the graph of th_ﬁw D ‘

Hang-Seng indeis the RevEngRiin- || 1 W oo
dicator for an RI value of 51.31.You | ., Dow Jones Industrial Average at NYSE E 5000

4500 o

may see that when thesRvalue is
greater than 51.31, the index is aboy|
the RevEngRI, and when the Rvalue || *"
is lower than 51.31, the index is beloy
the RevEngRI. In addition, when the
RslItouches the 51.31 levels, the Hand/ 7
Sengtouches the RevEngR(see the
black arrows). So, the RevEngdi-
cator is a transformatiasf the support-
resistance horizontal line at the 51.3
level for the Rl into a support-resis-
tance curve for the Hang-Seng index
On the Nasdaq index in Figure 1

3000 o

2600

RS (14) T o

you can see how the RevEngiRould

be usedin conjunction with other methFIGURE 7: TESTING THE TRENDLINE. Notice thatthe Dow Jones Industrial Average tested the trendline several times.

ods to visually enhance the support

31000

resistance levels of the market. Notigjn |
the two horizontal lines plotted on thgzoe
subchart of the R(14). The green line |33

24000

o [
is at the 64 level and the pink line is mnn—||l||[I il

22000 -

the 67.11level. The two diverging blac|z o

20000

lines plotted on the price chart and th ;1

RsI(14) show a positive reversal wel|izm
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bullish movement with a price projec
tion, which is visually illustrated by the| e
red lines on the price chart. '

After the decline of the Nasdaq dur| .-
ing the first days of 2000, you expect tf -
see an advance with a price target. 4 _.:
the market starts to advance, thel Rl -
finds resistance atthe importantlevel{ >:

RSI (14)
65-period EMA of RSI (14)
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64. After the decline of the &R that
follows, it is likely that the Riwill not

FIGURE 8: WEEKLY CHART OF THE NIKKEI 225 INDEX. Here you see the RSI(14) with its 65-period EMA

plotted. Notice the significance of the EMA for determining support and resistance levels.

METASTOCK CODE FOR REVENGRSI

The following program for MetaStock computes the closing
price at which the RsI of the previous day will attain a
specific level for the next day.

{Reverse Engineered RSI}

value:=Input(“RSlvalue”, 1, 100,50);
WildPer:=Input(*Wilder Time Peri-
ods”,1, 100,14);
ExpPer:=2*WildPer-1;

{Average Up Close}

AUC:=Mov( If(C>Ref(C,-1), C-
Ref(C,-1), 0), ExpPer, E);

{Average Down Close}

ADC:=Mov( If(Ref(C,-1)>C, Ref(C,-
1)-C, 0), ExpPer, E);

x:=(WildPer-1)*(ADC*value/(100-
value)-AUC);

RevENngRSI:=If(x>=0, C+x, C+x*(100-
value)/value);

RevENngRSI

Note: The smoothing method of k periods provided by
Wilder for smoothing the up and down closes was indeed a
(2k—1)-period exponential moving average of UC and DC,
respectively. For example, Wilder calculates the AUC as:

k- 1)*A
AUC _ ( ) UCyeslerday+ UCloday = lUC + k - 1AUC

‘today — k Kk ‘today K

yesterda

which is by definition the (2k—1)-period exponential moving
average of UC. —GS

Copyright (c) Technical Analysis Inc.
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have the strength to successfully bredfzzom ] Nikkei 225 Index (Japan) 23000
— at least on the first attempt — thelsm | jiftey, - - Saon
horizontal line at 67.11, since that lin ifgggjl LN‘V b I'E i | 3e000
showed its significance and strength H| 2] l'"I || it ll||||’1|ﬁ| E 2200
the Rsiin the past. A logical interpretad|? h |l|"'"l W '-m\ b E200s |
tion of the graph suggests the mark(|'=™ ll Lgl_l '1 iii E 000
will have a pivot at the point where thg| 7o |||'l l||||'l r'-/ ll||“' 17a
RsIreaches 67.11 before moving on 71 15000 15000

new highs. J
On the chart of the Nasdagu see 704
the RevEngRI in pink with an Rl N
value of 67.11. The RevEngRtrans- o
forms the horizontal line at 67.11 into {| =
curve on the Nasdaqg chart. The mark
did find resistance at the RevEmgR || 354
(see the black arrow), and on declini
creates a new positive reversal patterr]
which confirms both the tendency of the

RSI (14)
65-period EMA of RSI (14)

|
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market to attain new highs and that theDate — 021101994  High -  20,526.00 Price Chg. - -311.00
first price target remains in force. Com- Value - 1872717  lLow - 19,651.00 RevEngR - 1891417

- : ; : Open - 2025500 Close -  19,990.00 RSl - 56.7188
bining various technical analysis tools P-EMA _ 19347

ma.'keshreversals Vlsua”byl Cliarer Whe'IJIGURE 9: ADDING THE REVENGRSI INDICATOR. Using 14 as the parameter for the RSI and an RS value
using the RevEngR(see black arrows). of 49.35, the projection for the following week is for the Nikkei to reach 18,914.

COMMENTSAND COMPLETIONS

The methods presented in this article
are supplementary to other methods
After identifying where the market is |  Nikkei 225 Index (Japan) -

likely to move, you may want to see|...., ] e
which are the possible levels or what th{>*™ } P{,{H[
Hl

20600

most extreme scenario is for thext |z

close. The reverse engineering &IR o | l J =

should be considered only for the nex|;um 3 JI H) JV [

day’s (week’s, month’s, and so on); ] " H}m Im. lt rrt”’ l““{ e
_ [

movement of the market for highest =4

accuracy, because there are numero{ .1 RSI (14)
variations of two or more market move{ =7 65-period EMA of RSI (14)
ments that can pushsRinto a specific | -
value. With only one movement, the| =
market can push thesRto a specific iz
value only by one way, giving you an| .-
exact price projection. 0
The reverse engineering processcall 3 3
not be used for complex indicators wit N N A A Y 0 T
more than one parameter (such a GURE 10: WAS THE PROJECTION ACCURATE? You can see that the RS value was 49.62 and the close was
8,960, which is not too far off from the projection.
stochastics) because there would be
more than one unknown variable. If you
use the reverse engineering methodsit&®project a closing tively. On the other hand, as we saw previously, one bar
price that needs more than one movement of the marketadarch 31, 1994, the RevEngRralue for an Ri of 39.09
push the Rito a specific level, then the accuracy will be lowaccurately projects the following close at 3636. Neverthe
Moreover, the more movements the market requires to pwsten if the market needs more than one movementto pu

prior

less,
sh the

the K5I to the projected level, the lower the accuracy of thRsito a specific level, it is useful to use the reverse-engineer-

projection for the closing price. ing tactic to get a sense of the next movement, as descrik
In the case of DA, for example, the values of RevErgR the following example:

for an Rsi value of 39.09 four, three, and two bars before In Figure 13you see a daily graph of the S&P 500 ing

March 31, 1994, are 3621.4, 3622.9, and 3625.3, respalong with the graph of the corresponding)(R4). The pink

Copyright (c) Technical Analysis Inc.
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FIGURE 11: SUPPORT AND RESISTANCE LEVELS. The value 51.31 is an important support-resistance level
for the RSI(14). The RevEngRSI indicator overlaid on the Hang-Seng index uses 51.31 as the RS value. When
the RSl value is greater than 51.31, the index is above the RevEngRSI, and when the RSI value is lower than

51.31, the index is below the RevEngRSI.
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FIGURE 12: USING REVENGRSI WITH OTHER METHODS. Using additional tools such as divergences,

horizontal support and resistance levels, and pivots makes reversals visually clearer.

S&P 500 Index

rh“llr "y
e IR | I
l""""“lrr""I"‘r"” II'I' Il'|||l"l'rl’l.|u ot |
v il rr
g Rl M thhy
H

(R
] L
Mt | [lll

It

RSI (14)

31 7 14 [z2[z8 6 [1z Jz0 [27 [3_ 1o

[z Tio Jis]
|2000

3 [30 [F | 20 [27][¢ [11 [18 [26 [1_[8 16 [22] | |6 13 [20]
[Septernber [octoner [Movember [Decermnber
= o -

[February March [April
— —

‘Wi

FIGURE 13: S&P 500 INDEX. Here you see the importance of identifying strong support and resistance levels.

You can apply this value to create a RevEngRSlI indicator to project the next closing price.

horizontal line in the graph ofdRis at
the 71 level, which was an extreme resis-
tance level for the & in recent monthg
(see points 1 and 2). The pink curve
the graph of the S&P 500 indésthe
RevEngR indicator for the B value of 71.
The two vertical red lines represent
the dates March 7, 2000, and March 23,
2000. Note that during this period the
RevEngRsI was oscillating inside a
range of 1,532 to 1,564, defined by the
two blue horizontal lines. This indi
cates that if the market had the stren
to push the BRI quickly to the 71 level
(after the pivots at the points marked by
black arrows, which occur above the 40
level for the RI), the market would
enter the oscillation range of RevErgR
when the Riwas reaching the 71 leve
(point 3).
As the Rsiwas approaching 71, the
RevENgRsI curve was approaching the
lower blue boundary of the range, fore-
casting with greater accuracy the close
of the market at thgivot 3. Finally, the
Rsistalled at 70.32 at point 3; the market
closed at 1,527.5 that day with a highest
intraday value of 1,552.9. Generally,
after you identify an important support
or resistance value for thesRor after
you have projected a future value of the
RsI, you may create a RevEngRndi-
cator for that value. This will follow the
price and give you the next closing price
at which the Riwill attain that value.

in
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See our Traders’ Tips section this month for
strategies implementing Giorgos Siligardos’
concepts.

tSee Traders’ Glossary
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