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Speaker

Tim is the application specialist in Technical Analysis at Bloomberg
LP in London, where he manages the rapidly increasing demand for
charting and data visualization tools in EMEA.

He has over 30 years’ experience in financial markets, in trading,
sales and research at major international banks, including State
Street, UBS, BNP Paribas and Lloyds. He uses diverse but
complementary technical methodologies, based on behavioral
finance, to help Bloomberg clients to analyze sentiment in all asset
classes and all conditions of volatility and liquidity.

In 2018 he additionally took an MSc in Financial Investigation,
including a dissertation examining the dependency of financial
markets on illicit flows from money laundering. He previously took a
BA in Classics and is a full member of the Society of Technical
Analysts in London and of IFTA.
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Credibility Gap

» Legacy of historical technical analysis
 Original pattern recognition predated acceptance of behavioural finance
« Sentiment excluded from macroeconomic and quantitative analysis
 Efficient Market Hypothesis
» Lack of coherent causality in macroeconomic or quantitative context
* Obscure terminology and jargon
« ‘Head and shoulders’, ‘gravestone doji’....

» Exclusion of technical analysis
» Disregarded by many professional investors and traders
» Used for timing short-term entry and exit only
* Overlooked in long-term, multi-asset or portfolio analysis

Bloomberg
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Absolute Back-Testing

» Opportunity to compare and integrate technical analysis
» Specific trading rules based on technical analysis
* Obijective performance measurement in single securities / indices

 Fails to meet realistic needs of professional investors & traders
» Relative performance measurement
« Sophisticated investment / trading rules
» Realistic trading environments and costs
« Comparison with macroeconomic and corporate analysis

Bloomberg
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Bloomberg Back-testing

« Extend back-testing to needs of professional buy-side & sell-side
« Relative performance measurement
« Sophisticated investment / trading rules
» Realistic trading environments and costs
« Comparison with macroeconomic and corporate analysis

Bloomberg
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Relative Performance

- Performance measured against any portfolio, index or basket

Unavailable in macroeconomic or other fundamental analysis

 Pairs trading
Equities and bonds

Unavailable in macroeconomic or other fundamental analysis
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Sophisticated and realistic conditions

- Customised trading rules
Single and multiple scenarios for trade entry and risk management

Unavailable in macroeconomic or other fundamental analysis

- Conditions and costs
Customised to each portfolio or market
Long & Short or Long Only
Scalable entry and exit
- Full amount or pyramid-style
Choice of reporting currency
Commissions (fixed or percentage)

Slippage (use with Bloomberg LQA <GO> function)
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Technical, Macroeconomic & Corporate Analysis

- Data
Bloomberg trusted provider of macroeconomic and corporate data

Billions of data points in major and emerging markets, in all asset classes

« Alignment and comparison
Use Bloomberg to back-test trading strategies using non-technical data
Compare technical with equivalent macroeconomic and corporate analysis

Eliminate the credibility gap between technical and non-technical analysis

« Integration
Combine technical with non-technical analysis and back-test performance

Common preference of traders and investors
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Back-Testing in Bloomberg

TSIG and BT
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TSIG

Fixed period Back-Testing analysis
Assumes no amendment or risk management over fixed period

Available periods: 1 period of 1 minute to 100 years of quarterly

Easy observation of profit / loss
How many signals over chosen history, when and at what price

How many profitable and losing signals

Easy observation of overall and individual profit / loss

P/L of all signals identifiable over fixed period, including mean return

Easy to present and send to colleagues and clients

Customized alerts
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BT

Open-ended Back-Testing analysis
Signals valid until trading rule / new signal terminates it

Available periods: 1 minute to quarterly charts

Easy observation of profit / loss
How many signals over chosen history, when and at what price

How many profitable and losing signals and full performance statistics

Optimization of technical analysis indicators

Thousands of permutations

Breakdown of portfolios / indices to individual securities

Alerts on all securities

Back-Testing Relative Performance and Evaluating Technical versus Macroeconomic and Corporate Research



Back-Testing

ﬂ;‘? B Lo_i.@
ry s

P I ¥
Back-Testing Relative Pe'rfgrmanlce and Evaluating Technical versus Macroeconomic and Corporate Research
b I T e

R 1T T R

e -

Giaqwoojg



TSIG <GO>
Technical Strategy: fixed period in absolute terms

¢Back> to Return
Save Andlyze Acions - Laundh - Trading Signals: Signal Definitio
Signal
¥ Fadors
Select Frl:l_lmm Selected Facrs .
e it - C——— = [ (e = I {e el eIV i (o] gy [V <To!
+ soombery Techicl sucies 2 wnberls) N . .
o et o + mber(s] Erasseeeeeeesssesmmmm - technical studies
+ BB 4 simple MAL20.0) .
simgle: Moving fverage 5 simple MA[S5,0) -, - H H
e v i (or combination)
Rate of Change
W kg COmErDence) [y EfgENCe
lc)' st Dscilsor
troon Cegillaor
Esymmetrical Vol Bands
LTPR Trendine
KTPR -shaped
KTPR %-Shaped Hilo
ATPR %-Shaned Trend Freak
2 Rules § o Ad Rule

Achon Fadr 1 Condition Fachr 2
14 EDNEE A - R | CEFET ¢ T I - :
S —— —— - a— s - Customized trading strategy
i st Bsese 0 B0 Wsws: fsme 0 M
2 i EEEEEE - S - R - R - R I - -
and A - [T - T - T - T - -
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TSIG <GO>

Technical Strategy: fixed period in absolute terms

Security and
history

Strategy signals &
data

BAPL US k3 L 119.02 -1.69 ™ 118,96 /119,021 S0 320
B _no if fct d _unl 115,393,808 0 121,287 H 121,540 L 118 810 Wal 13.861B
| Review Actions - Launch - Trading Signals: Signal Analysis
A Today BEINEEN- Impact [lEEE - EY= Offset I —
= 140
M AAPL US Equity 119.02 # of Events 16 11 27
W SMAVG (20) on Close (AAPL US) 115.364 Post-event Analysis (Event to Bar 20)

SMANG (55) on Close (AAPL US) 1163553

Mean 1150% -045% 3.02%
+1 5td Dev  23.53% 2.47% 15.06%

,W" ~ -1 5td Dev  -0.34% -21.30% -0.03%
| Iﬁ Pesk of Mean  1150% -0.46% 3.02%
k100 On Bar 20 20 20
W Max Change 19.07%
! On Bar 18
o Min Change -24.14%
L
80 On Bar 20
fﬂ/ Pre-event Analysis (Ear -5 to Event)
o ) k&0 Mean -0.47%
i i +1 Std Dev 5.85%
RO '\MN L -1 Std Dev -6.80%
L o <]
- e0 w
RSI (14) on Close (AAPL US) 54.0114 - 100
- 50
['54.0114
40
20 ¥  Rules Used for Statistics
Lo 5 & FRule-1
& FRule-2
Dec Mar Jun Sep Dec Mar Jun Sep
2018 2019 2020

Auztralia 61 2 9777 600 Brezil 5511 2395 9000 Europe 44 20 7330 7500 Germend 43 69 3204 1210 Hona kKona &52 2977 6000

Jepan &1 3 4565 G800

Singapore 65 6212 1000 U.5. 1 212 315 2000

Copuright 2020 Eloombera Finance L.F.
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TSIG <GO>

Technical Strategy: fixed period in absolute terms

Individual signal
performance % returns

Highest
Mean
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mAPL U § C 119.02
. ﬂ in 16 Net d Vol

Signal Title IFTA1

11 Maximum
W Average
Minimium

15,8616
Trading Signals: Signal Analysis

-1.64 PN 011§, 96 /119,021 S0 320
115,393, 808 0 121,287 H 1215480 L 118,810 Wal
Rewview Actions - Launch -

= Today BEIRS . Impact IS & - E: Offs=t R

o

b

juadle

=20

-5 ]

5

15 20

# of Events 16 11 27
Post-event Analysis (Event to Bar 20)
Mean 11.59% -9.45% 3.02%

+1 5td Dev  23.53% 2.47% 15.06%

-1 5td Dev  -0.34% -2139% -5.05%
Peak of Mean 11.59% -9.46% 3.02%
On Bar 20 20 20
Max Change 19.07%
On Bar 18
Min Change -24.14%
On Bar 20
Pre-event Analysis {Ear -5 to Event)
Mean -0.47%
+1 5td Dewv 5.85%
-1 5td Dev -6.20%

= Rules Used for Statistics
24 Rus-1
=& Rule-2

Auzt-alia 61 2 QTTT &e00 Br'azﬂ 5511 2395 QIJIJIJ Eur'ope 44 EIJ T33EI TSEIEI Ger'rrB.ng 43 65 9204 1210 Hona Kong &52 2977 6000

Japal et e et EETa 00

Date of signal

Sordright 2020 Eloombers Finance L.F.
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TSI1G <GO>
Technical Strategy: absolute terms within portfolio

<Back> to Return
Resubmit Review Actions - Trading Signals: Screen Results
. q i Show All Securities

October 2020 10,/22,/,2019 - 10/156/2020 -
Seourity # 16 15 14 13 17  Gain Loss Mean

3D ADT UW Equity 1 8 11 7 2.54%

32 CMG UN Equity 1 a 10 5 1.85%

33 CSX UwW Bquity 1 [~ ] 1O 3 120%

34 CTAS UW Equity 1 ] 5 3 3.03%

35 DISCK U Equity 1 L) © 3 5 -572%

H 3w DOV UM Equity 1 5 4 -2.87% .

Strategy Slgna|S and T7) AEE UN Equity 1@ 5 4 -100% Set alerts

3% EXPD UW Equity 2 a o 9 9  0.33%

3n EXPE UW Egqui 1 5 4 -11.02%
pe rformance 0 FANG UM Bty || 1 @ 3 3 1179 same strategy
. 41 FEHS UM Equity 1 ® ) 11 3 3.33% )

42 FCX UN Eguity 1 L7 3 11.60% H H
in members of chosen  22uan | e |2 toa any index or portfolio
. . 49 FITE UW Equity 1 a8 7 8 -243%
index or portfolio BvNEwy |1 @ ERE

48 GE UN Equity 1 8 9 5 2.46%

47) GILD W Equity 1 3 6 -0.98%

4% GM UN Equity 1 -7 ] 5 (=) -3.55%

40 GPC UM Equity 1 .} 8 6 -0.75%

500 AJG UM Equity 1 [ ] L4 1 5.05%

5] HES UM Equity 1¢h & 10 -3.81%

52 HOM UN Equity 28 -~ ] ) 8 -2.47%

53 HPQ UN Equity 1 o ! 7 -211%

54 HUM UM BEgquity 1 o 8 4 2.10%

55 IEX UN Equity 1 & [ 5 -143%

56 IFF UN Equity 1 | & 8 5 2.64%

57 ALGH UW Equity 2 & ] 7 9  -111%

53 KIM UM Equity 1 L) 4 12 -12.27%

50 KMX UN Equity 2 e O 8 4  217%

60 LE UN Equity 1 & 7 1 16.74%

60 LEG UM Equity 1 6 5  575%

62 LEN UM Equity 1 & 11 1 11.63%

63 LH UN Equity 1€ ! 2 6.41%

G4 LTH UN Bouity A L1 L= =1 ACS: =

Auztralis 61 2 9777 600 Brezil 5511 239% 9000 EWrope 44 20 7330 7500 Germend 49 69 9204 1210 Hong kong §52 2977 6000
Japan S1 3 4565 S900 Zingapore 65 6212 1000 U.5. 1 212 315 2000 Copyright 2020 Eloomberdg Finance L.F.

SN 716511 BST  GMT+HL:00 H240-€36-172 15-0Ct-2020 12:05:11

# of signals Performance
and dates of signals
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TSIG <GO>
Technical Strategy: relative to index or portfolio

Same
security

¢Bacls to Raturn

W AAPL US Equity 119.02
W SMAVG (20) on Clase (AAPL US) 115364
B SMAWG (55) on Close (AAPL US) 116.3653

©
" @ Mmﬂﬁgﬁ%

~eo @

R5I (14) on Close (AAPL US) 54.0114

Trading Signals: Signal Analysis

‘x\ T e —— e Tortnee e .r.-.-o-;_:—
Relative to [ElRSlal==F
L 140 o - s
# of Events 10 2 27
Post-event Analysis (Event to Bar 20)
|| n 583% -631% 223%
iyt &! +1 Std Dev 17.75% 5.63% 14.16%
-1 Std Dev  -5.11% -18.24% -0.70%
Peak of Mean S.B3% -6.67% 2.23%
= 100 On Bar 20 19 20
Max Change 13.55%
On Bar 16
L Min Change =12 21%
80 On Bar 18
Pre-event Analysis {Ear -5 to Event)
- 500 Mean 1.36%
+1 5td Dewv F.32%
-1 Sud Dew -4.61%
- i)
- 100
- 50
540114
'l
- 20 = Rules Used for Statistics
Lo B2 & Rule-1
£ FRule-2

Dec Mar Jun
2018 2019

Sep Dec Mar

Jun
2020

Sep

Australia 61 2 A777 S600 Brazil 5511 2335 9000 Europe 44 20 7330 7500 Germend 43 69 9204 1210 Hong Kong 352 2977 6000

Japan §1 3 4565 §900

Singepore 65 6212 1000

u.5.
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TSIG <GO>
Technical Strategy: pairs trading

JBAPLMSFT U 541837 —-.0076e9 i

AAPLY s e nots * inen-
MSFT

= Today [E

W -

C . 5495

Dezcription PRAIRS
Owner TIM MCCULLOUGH
Trading Signals: Signal Analysis

Impact [l T - EE* Offset ™

»
B AAPLMSFT U Index 0.5418 0.0
W SMANG (20) (LAAPLMSFT U) 0.5461 J S o 26
B SHAVG (S5) (.AAPLMSFT U} 0.5484 L Post-event Analysis (Event to Bar 203
o2 ,_\L ; - Mean 5.48% -3.63% 0.50%
W Fo.521)) +1 Std Dev  10.44% -1.41% ©.50%
i -1 S5td Dev  0.52% -15.86% -8.31%
Peak of Mean &00% -B.63% 1.21%
gﬁ L 0.5 On Bar 10 20 16
! | Max Change 24 _85%
/"-rl On Bar 17
N / EI' - Min Change _23 24%
|8 k. = gl <] b 0.45 On Ear 20
l MR S €
II 2, .J ] 1 B..-"l Pre-event Analysis (Ear -5 to Event)
A L] Mean 0.71%
k"ku, 'y 'E':’B‘ﬁ Iy é‘: L]U ¥ .40 +1 Std Dew 3.20%
- Voo é"'ﬂ -1 Std Dev -1.87%
\J '!n.lr""‘ l.-.ﬂ'
0.35
RSI (14) (_AAPLMSFT U) 47.112 100
&0
- a FR il j o [ e &0
47.112
T & . [ N
' 20 = Rules Used for Statistics
= -
o & FRule-1
& Rule-2
D Mar Jun Sap D Mar Jun Sap
2018 2015 2030
AU=tralisa 61 2 9777 S600 Brezil 5511 2595 2000 Europe 44 20 733530 7500 Germend 49 63 9204 1210 Hong Kong S$52 2977 6000
Japan &1 3 4565 5900 Sinagpore 5 6212 1000 .. 1 212 =15 2000 Copdright 2020 Eloombera Fipnance L.F
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TSIG <GO>

Macroeconomic Strategy: US Non-Farm Payrolls

US 10 year
Treasury

buy
if NFP < 100k

sell
if NFP > 350k

Back-Testing Relative Performance and Evaluating Technical versus Macroeconomic and Corporate Research

Review Actions -

I NFF TCH Index (Last Price) 661.00

O, FTT40 S0, 7723
Lo &, 7623 Frew O, 790
Launcin -

Impact [T - S Offset ) *
»
B USGGLO0YR Index 0.7723

5B = 5 5 8 & 3

-

Japan &1 3 4565 5900

2010-2014 2015-2019
Australia 61 2 9777 SE00 Brozil 5511 2395 9000 Edrope 44 20 7330 7500 Germend 49 62 9204 1210 Hona Kona S52 2977 6000
Sinagpore 65 6212 1000

5000
- - 10000
- - 15000
b -20000 & @& Rule - 1

Trading Signals: Signal Analysis

we Statistics an Factors £ Settings
Relative to
Rise Fall Total
# of Bvents 5 5o 119
Post-event analysis (Event to Bar 1)
Mean 1.78% -1.462% 0.18%

+1 S5td Dew 287 547% TFITE%
-1 5td Dev -530% -8.70% -6.90%

Peak of Mean 1.78% -1.52% 0.18%
On Bar 1 1 1
Max Change 12 29%
On Bar 1
Min Changes -7.08%
On Bar 1

Fre-event analysis {Bar -1 to Event)

Mean 0.43%
+1 S5td Dew 7.52%
-1 Std Dev -6.65%

= Rules Used for Statistics

=& Rus-2

U5, 1 212 =15 2000 Copyright 2020 Eloombers Finance L.F.
SH 716511 BST  GMTH1:00 GE20-1533—170 20—0Ct—2020 09:49:50

next month
market
impact

119 signals
low returns
over 25 years



TSI1G <GO>
Macroeconomic plus Technical Strategy

USGE10YE | ®.TFTF3 + 0024 07790, 0. 7773
O T6T3x H o0 7azd | 07623 Pre 0.7690

Review Actions + | aunch -

US 10 year
Treasury

mp=c: S - IHE o=

Harket Impact
SNMEL T U5 NRE & B RY

if NFP <100k ° ¢ Wk e fe

& 10y yield LR I
< mov average i B UL w i N

o :

L=
P
-I'

sell L
if NFP > 350k

& 10y yield

> mov average

Japan §1 3 4565 $900 Singgpore 65 6212 1000 .5, 1 212 315 2000

e | . 2000 | ;mox  aom | 2 mes | 208 | mor | o8 | m 20 | mun | mw | o | = Lk
Australia 61 2 9777 &600 Broazil S511 2385 9000 Europe 44 20 7350 7500 Germend 43 53 32
Copyright 2020 Eloombers Fingnce L.F.
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Trating Sigrals: Signal Analysis

B[ romistios  Fators @ Semtings

Relative tn |

L FaL UL

[ # of Events 15 n 26
Post-gvent anglysis (Event m B 1}
o FEEM THR -487% 178k
15 Der 39AEE 1761%F M75E
-1 5 Dev -25.28% -37 14 -3000%
i Peal of Mean TR -4ETY 238%
On Bar 1 1 1
Hae thange [af
= On Bar 1
Hin Change -19.50%
On Bar 1
Pre-gvent Analysis (Bar -1 &0 fvent)
[§ . Mean -3138%
+1 5t Dew 20.00%
i I -T556%
s
-
Fisica ]
b
- HODOD

| 000 157 e s o Sistics

B@ Rue-1

boooo B B Rule -2

017 | aow | mew | om
04 1210 Hona Kong §52 2377 G000

SN F16511 BST  GMTHL:00 G520-15353—166 20—0cC1—2020 11:17:54¢
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TSIG <GO>
Corporate: Analyst Upgrades & Downgrades

AAPL:

buy

if upgrade
sell

if downgrade

<Back> to Return
mpact [T - EAY offe [l

Review Actionr - Launch - T2 Dagea. gnal Analysis

Sproiniinenin B | et o faos & Semtings

W s U it 17598

Relative o [EEER T

Fisa Fall  Tot=l
Y e of vems Z B =
Post-evert Anglysis (Eveat m Bar 20}
Hean EME -0.03% 050
| +15mDey Io0Ek  28%% IO7E
Ar i -1 5 Dev  -3.07% -ZL00% -12 8%
¥ & .3 Peslof Hean EME -003% .00k
On Bar 20 20 a
B’ E 1 u -Pam thange 3%
bt 1 | On Bar 9
1 N ¥in Clange —291%
! on Bar B
Ful Pre-event Analysis (Bar -5 & Evert)
¥ Viean -05%
+1 5td Dev 540
-1 5ud Dev 6578
.
,.r""'".-r
B Ao -
e A
- ~ - ey n
N . /1:_"\—". —,H:'f-:"‘h-."‘- e ® o
! B + o, =
I."".-_'_ -:-_,;_,,wx. '
"_‘- o L —
¥ % pules sad for Stavistics
= B {f Al upgrade
B { AmElyst Downgrade
\..':u';w'l-u'-'--'u,-'u-.'z,-'\_';...'L»e"n.-'n-_.':-x';m-'l-u.'uu'l..-'-c-.':..,-'\_'L.-c'me'--

Australia 61 2 3777 S600 Bra211 5511 23585 3000 Europe 44 20 7330 7SO0 Germend 43 63 9204 1210 Hona Kong §52 2977 EIZIIIIIZI
Tapan 1 3 4565 S200 Sinaapore §5 5212 1000 L5.1 212 318 2000 Copyright 2020 Eloombera Finance
SH 716311 EST  GMTHL :00 GEZ0-1593—165 ED—DCt—EDED 12:14
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25 signals
but low returns
over 2 years



TSIG <GO>
Corporate: Earnings versus Estimates

o T | Marke St F117 .17 117 19 F Bl
A e PIFTI Y P e
o LT Gl ST =
RAPL WIS Equi Rexiew Ackiors - Launch -
10,/19/2012 |3 B Todzy EETEN ) tmp=ct [ - BT offer S

Tt
Signal Title  Earmings Best B

a1 iy 11598

AAPL:

e

buy if beat J ! e

estimates -
sell if miss
estimates W0

N Dec | Jam  Fmb  Wa  dgr Mew Jun | Bl Rem | Sew | Dot Mo Dmc | Jem | Feb | Har | dgr 0 ey ke Gl Rm | Sem oot

Japan &1 3 4565 Sa00 Sinagpore 55 6212 1000 U.5. 1 212 315 2000

 Shetehics o faclors © Seftngs
Relative fn

pme el Towml
£ of Events £ 4 ]
Post-event Anglysis (Event to Bar 20}
Pean 1599% -1073%F 250

+15moer 26058 128% 4%

-1 5 Dev 372 -2195% -4
Pesi of Mean 1599% -1073% 3758
On Bar 20 Pl [
Bz Change 53
On Bar i
Fin Change -247E
On Ear 5
Pre-gvent Analysis (Bar -5 &0 Event)
Pean L10%
+1 5td Dy 550%
-1 5 Dey 471%

% Pules oad fior Statistics
6§ Rus-1

Australizs €1 2 OF77 600 Brozil 5511 2305 2000 Europe 44 20 7330 FEOO Germeny 40 69 9204 1210 Hona Kong 52 2077 6000
Copyright 2020 BEloombera Finance L.F.

SH 716511 BEST  GMTHL 00 GEZ0—1633—164 20—-0C1—2020 12:44:19
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Only 8 signals
4 profits

4 losses

but improved
returns



TSIG <GO>
Corporate: Earnings versus Estimates (Portfolio)

<Back> to Return
Resubmit Rewiew  Actions - Trading Signals: Screen Resulis
ding il £ o R show All Serurities

Octhber 2{00 0y 52N - 10,19, 2020
KBS HMEE G loss  Mesn

DAL LN Equity 1 a 1 2 -5em
THFAST LW Equity 1 a z 1 s5E%
TYFRC UM Equity | a 1 AT
WS UM Equity | ] z 1 1%
TYHAL LN Equity 14 z 1 2ol
W IBH M Equity 148 2 1zl
T TR UW Exuity | -} 2 1 1%
3% JEHT U Equity 1 @ 3 [
T W U Erity | a 2 T
S&P 500 ) M U Enity 1 a 2 1 457k
) R0 N Exqity 1 @ 1 2 Llask
M5 U Equity 1 -] 1 2 o 1 1
members A PR UM Equity 1 [ z 2 -zIm # Slgnals N
4 AT N Equity 1 [ ] o i 4 R
. PG UM Equity 1 z 1 15
beat or miss = STuem e 3 1 4 chosen period
) SLE LN Equity 1 @ 1 1 418
H ) STT UM Equity I @ 1 AN
estimates orcmeny | 1|9 ;1 am
UL LM Equity | -] 1 7 sk
SHUIH UM Equity 1 ] 2 1 2Im
S LISE; LN Exquity | g 2 1 3ok
T§UEE LW Equity 1 & 1 31 -3
S WEA LM Equity 1 B 3 1 zBsk
% WS UM Equity 1 2 1 633
5§ 200N U Exquity 1 1 A K
THEAC M Equity 1 3 1 555
HER UM Equity 1 @ 1 1 -im
FYELK LN Equity | a 3 0 53R
E)C UM Equity | 8 z 1 IR
EHCONS M Equity 14 z 1 -4ad%
RACES UN Equity 1 @ 1 2 -lask

Australia &1 2 9777 S600 EBrazil S511 2335 9000 Europe 44 20 7330 7500 Germend 49 69 2204 1210 Hona Kong 852 22977 000
Japan &1 3 4565 900 Finaapore 65 6212 1000 5. 1 212 515 2000 Copyright 2020 Eloombera Finance L.F.
SN 716511 BEST  GMT+HL:00 GE20-1635—162 20-0Ct—2020 13:15:27
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BT <GO>
Technical Strategy: no Fixed Period

Strategy successfully saved.

Eave Analyze Actions - Launch - Baclktesting & Optimization: Strategy Definition
Strategy Defim
Strategy Title|[gl

= Factors
Select From Awailable Factors - Selected Factors . .
Add Variable... I Type MOV|ng L|near

Add Security/Datafield... L MLR Slope{52,0) 2]
+ Bloomberg Techmical Studies H
. e Derrmen Shhes I Regression Slope
= BEwvents

Simple Mowving Average

Relative Strength Index

Rat= of Chamnge

Mo Avwg Comvergence/Divergence

Ao/ Dhist Oscillator

Aroon Oscillator

Asymmeatrical Vol Bands

ATPR Trendline

ATPR U-5haped

ATPR V-Shaped Hilo =
Long o Tilias " 75 A R

if MLR >0
Short
if MLR <0

= Motes
AuUstredlie 61 2 9777 S600 Brezil S511 2395 9000 Europe 44 20 7530 7500 Germend 49 639 9204 1210 Hong kKong S$52 2977 EUDD
Jepan &1 5 4565 900 Singgpore 65 6212 1000 .5, 1 212 31§ 2000 Copyright 2020 Eloomberg Finance
SH 716511 BST GMTHL:00 GE20-1693—163 El—ﬂc‘t—EDED 05:15:435
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BT <GO>

Technical Strategy: no Fixed Period

Security

Strategy
Signals

Returns on
notional
$100k

Long
if MLR >0
Short
if MLR <0

Back-Testing Relative Performance and Evaluating Technical versus Macroeconomic and Corporate Research

LEGATRLUL
[ ]

:_-.tratagy Itle MLK Slope Long & Short

I LEGATRUU Index 543.9745

-F
]

B Profit/Loss 24377.1348

543. 9745

Ret MTD +. 536
YT 0L 90

B MLR Slope(52,0) (LEGATRUU) 0.0105

Ret 3M +1,
0os 0,

Y]
47

Backtesting & Optimization: Strategy Analysis

2016 2017

2020

Australis 61 2 9777 &600 Brazil 5511 2335 9000 Europe 44 20 7330 7500 Germend 43 63 9204 1210 Hong Kong 8§52 2977 6000

Japan 51 3 4565 S300

Sinagpore 55 6212 1000

.1 212 315 2000

Copyright 2020 Eloombera Finance L.F.

» = SIEMSCS @ Factors £ Semngs

& Summanry
Fanige m Statistics Long Short  Total
H Trades 2 a2 15
Wins 4 3 7
=520 Losses 4 5 9
P&l 2319 1.18k 2438k
L =00 % PRL 2319 1.18 2438
Aorg PEL 20k 14807 152k
430 Total Wins 2769k o643k 34.17k
L Total Losses 4.5k 520k 970k
Awg Win 692k 216k 4.88k
- 460 Awg Loss 117k 106k 1.00k
r Max Win 877k 483k 877k
340 Max Loss 245k 202k 2.450k
F MHum Bars 888 428 1.32k
- Avg Duration 82.25
20000 Shgrpe Ratio o0
Sortino Ratio 1.02
Total Returm 2438
% Max Returnm 28.73
20000 % Min Return  -3.81
[ % Winning Ratic 4275
-0 % Losing Ratic  56.25
L % Max DD 874
F0.50 Max DD Length B
\ ] Recover From Masx DD M A
1 — Max DD Recover Period M A
N % Max Increase 33.82
Max Increase Length 1.1k

= -0.50

SH O T16611 BST  GMTHL:00 GE20—1633—169 21-0cCt—2020 0&5:09:05

7 profits

9 losses

but net positive
returns



BT <GO>
Technical Strategy: Realistic Trading Conditions

Strategy successfully saved.

Save Analyze Actions - Launch - Backtesting & Optimization: Strategy Definition

= Today
Max ranges is 25 Years.
Trigger warming L minutes before bar's end

Trading Approach Reporting Currency

Initial Capital Commission Per Trade [EERRERER] L Local CCY

Commission Per Share  [JENGEEREN] & Local CCY

Default Trade Price Mext Open

Enable Multiple Trades Per Bar Commission Percentage  [IIEEEE] & %

B Enable Pyramiding Slippage

Scale In Trade Size - I
Scale Out Trade Size &1L - I

Australia 61 2 4777 S600 Brazil 5511 2335 2000 Europe 44 20 7350 7500 Germend 43 63 5204 1210 Hong Kong 552 2577 6000
Japan &1 5 4565 S900 Sinagpore 65 6212 1000 U.5. 1 212 3i1& 2000 Copyright 2020 Eloomberg Finance L.F.

SN 716511 EST GMTHL:00 GE20—1683—163 21-0cCt—-2020 05:15:47
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BT <GO>
Technical Strategy: Optimization

LEGATRUL 543, 0745 -. 1528 Ret MTD +.56 Ret 3M +1,90
ﬂ 4z of 10!20;‘20 YT G, 90 045 0,47
i Backtesting & Optimization: Submit Optimization

Optimizaticn Tiﬂ.e

Available Parameters Selected Parameters (Max 10)
= MLR Slopel Factor Farameter Min Step
MLR. Pericd 1 MLR Slopel MLR. Period B E_ b
MA Pericd 3 MLR Slop=1 M8 F‘Eﬂod_ N -
Lead/Lag 3 MLR Slopel Lead/Lag ERTEEEG N
= Only factors used in strategy rules are shown. Current iterations 135

Remaining iterations 14255
= MNotes

Australis 61 2 8777 S600 Brazil 5511 23895 000 Europe 44 20 7330 7500 Germend 49 63 5204 1210 Honag kKong 8§52 2977 6000
Japan &1 3 4565 S900 Fingepore 65 6212 1000 U.5. 1 212 515 2000 Copyright 2020 Eloombera Fipance L.F.
SH 716511 BST GMTHL:00 GE620—1693—-163 21—0ct—2020 05:15:13
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9,5&3:
permutations
of individual factors

Total 135
permutations
in optimization



BT <GO>

Technical Strategy: Optimization

<B ck> to Return

ew Actions -

cay .

Backtesting & Optimization: Results

MLR Slope Long & Short £ aw Columns
Current Position Trades Profit {Loss)
MLR MLR MLR PEL Age Long Sho_ Total Total 1%Total Long Short Awvg Profi Shar_ Sorti. Total S Max %
Slop.. Slop.. Slop_. Dura.. Factor Ratio Ratic Retum  Return
Maxirm | 11 10 31 2713k 27132468k 245Kk 2225 484 111 114 2713 3111
Pverag o 8 17.22 2276k 2276223630800 77.AS 310 092 095 2276 2040
Median s = 16 2265k 2265223728645 2225 306 092 004 2265 2060
O t|mum Moo S a8 16107 A0 47 90 SMe -1 35k G200 231 077 078 1017 2721
p ki1 cg 3 1 B 2 1 2713k 27132168k 245k 8225 484 111 114 2713 3036
. . 3% == = - 2 = 1627 ISW—27 252168k 245k 8225 484 1.11 114 2713 3036
S|gna| Sett|ngs % S L 1 kS ! 16 2713k 27.13 2468k 245k 2225 484 1.11 114 2713 3036
k2 cE & 1 2 = 16 2713k 27.13 2468k 245k 8225 484 1.11 114 2713 3035
35 £S5 7 1 s g 16 2713k 27.13 2468k 245k 8225 484 111 114 27.13 3036
36 (el 3 1 F:: g 16 2566k 25662300k 176k 8225 403 105 108 2556 2301
3 el 4 1 s g 16 25606k 25602300k 176k 8225 403 105 108 2566 2301
kE ot L= 1 B 2 16 2560k 25662300k 176k 2225 403 105 108 2566 2 2E.01
3% (el & 1 2 = 16 2566k 25662300k 176k 8225 403 105 108 2556 2301
4y e 7 1 s g 16 2560k 25662300k 176k 8225 403 105 108 2566 2801
4 =4 3 1 8 2 = 16 2534k 25342377k 157k 8225 410 1.03 106 25324 2074
40 54 4 1 8 s g 16 2534k 25342377k 157k 8225 410 103 106 2534 2074
4% =4 5 1 8 F:: g 16 2534k 5342377k 157k 8225 410 103 106 25324 2074
Ee 54 & 1 8 s g 16 2534k 25342377k 157k 8225 410 103 1.06 2534 2074
45 4 7 1 2 B 2 16 2534k 25342377k 157k 8225 410 103 106 25324 2074
48 =3 3 1 o 2 = 16 2500k 2500 2364k 145k 8225 300 1.03 105 2500 30.04
47 =3 4 1 = s g 16 2500 25002364k 145k 8225 300 103 105 25.00  30.04
4B =3 L= 1 -B03. o 2 = 16 2500k 2500 2364k 145k 8225 300 1.03 105 2500 30.04
4y =3 & 1 -BO3. o s g 16 2500 2500 2364k 145k 8225 300 103 105 2500  30.04
506 =3 7 1 -E03 o F:: g 16 2500k 25002364k 145k 8225 300 103 105 2500  30.04
51 48 3 1 -41. 1 10 9 19 2500k 25022357 150k 6042 348 102 105 2502 2070
50 48 4 1 -41. 1 10 9 19 2500k 25022357 150k 6042 348 102 105 2502 2070
53 EL: L= 1 —41. 1 10 o 10 2500k 2502 235X 150k 5042 348 102 105 2502 2070
54 48 6 1 -41. 1 10 9 19 2500k 25022357k 150k 6042 348 102 105 2502 2070
55K 48 7 1 -41_86 1 10 9 19 2500k Z502235M 160k 5042 348 102 105 502 270
.IHI L=t =+ [l bl =tr ] e o J 15 ".*‘ ﬂk u z-_l E En : Eﬁ gz 25 =2 7Aa 1 M 4 N= b - By | hr L n Byl =

Australia 61 2 9777 S600 Brazil S511 23485 9000 Europe 44 20 7330 7500 Germend 49 69 9204 1210 Hona Kona 552 2977 6000
Copuright 2020 Eloombera Finance L.F.
SH 716511 EST  GMTH1:00 GE20—-1693—173 21—0c1—2020 05:21:11

Japan 51 3 4565 900 Singapore 55 6212 1000 U5,
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1 212 =15 2000

-3.7
-3.8|
-3.8
-3.8|

-3.8

-3.8

-2 o
N

Optimum returns



BT <GO>
Technical Strategy: Optimization

¢Back> to Return

ew Actions -

=y PRI -

Backtesting & Optimization: Results

MLR. Slope Long & Short » - Axes
X and ¥ Axes
Hame X Y Walue
MLE. Slopel [MLR Period] o
MLR. Slopel [MA Period] ENN -
MLR. Slopel [Lead/Lag] o
2B000, 00
g Ao 3-D Surface
UK TR
2200000 ' optimum
— MEKKLIK SRR p
SAINEL KD H .
Lk, 0
2 i signal settings
Hame Z £
L0000,00
Trades-Long
Trades-Short
N SFTes - Trades-Total
Profit (Loss)-Total ©
Y FIH - Profit (Loss)-%Total
o Profit (Loss)-Long
MLK Slopel [MLIE mn.sﬂ] Profit (Loss)-Short
o Statistics-Awg Duration
= MI R Shsgeel |1 esulfl s Statistics-Profit Factor
43 Statistics-Sharpe Ratio
Statistics-Sortino Ratio
Statistics-Total Return
Statistics-% Max Return
— 1T Statistics-% Min Return

Statistics-Wins in %
Australis 51 2 9777 S600 Brazil 5511 2305 G000 EWrcpe 44 20 7330 7500 Germend 49 69 9204 1210 Hong Kong 852 2877 eboo
Tapen &1 3 4565 000 Singapore BS 6212 1000 .5, 1 242 318 2000 Copuright 2020 Eloombers Finance L.F .

SN 716511 BST GMTHL:00 GE20—1683—173 21-0ct—2020 05:29:55
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BT <GO>
Popular Strategy: Golden Cross & Death Cross

Strategy successfully saved.
Save Analyze Actions - Launch - Bacldtesting & Optimization: Strategy Definition
strategy Definiticn Simulation Control

Strategy Title[s
= Factors
Self‘::':; Em;:zﬂatﬂ.e Factors i _IS;LB;EIEEI Factors
scurity/1 95 bar Mov Av

+» Bloomberg Technical Studies
» User Defined Studies
= Bvents
Simple Mowving Average
Relative Strength Indax
Rate of Change
Mo Awg Comvergence/Divergence
Acc/Dist Oscillator
Aroon Oscillator
Asymmetrical Vol Bands
ATPR Trendline -
& Rules 1D Add Rule
Action

Add Security/Datafield_. | LSimple MA(S5,0)
1 Simple MACZ00,00 H- - -~
& 200 bar Mov Av

= using a Order

- using a

Australis 61 2 9777 S600 Brazil 5511 2385 2000 Europe 44 20 7330 7500 Germend 49 63 3204 1210 Hong Kona 852 2977 6000
Japan &1 3 4565 &S00 Singepore 65 6212 1000 U.5. 1 212 515 2000 Copyright 2020 Eloombera Finance L.F.
SN 716511 BST  GMTHL:00 GE20—1693—173 21-0Ct—2020 10:02:27
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BT <GO>

Popular Strategy: Golden Cross & Death Cross

55 bar Mov Av

& 200 bar Mov Av

Return on
notional $100k

Back-Testing Relative Performance and Evaluating Technical versus Macroeconomic and Corporate Research

Strategp_a,;r successfu 113F saved.

B Profit/Loss 0.166M

Backtesting & Optimization: Strategy Analysis

W USYCIY30 Index 146,969

B SMAVG (55) on Close (USYEZY30) 129.158

B SMAVG (200) on Close (USYCZY30) 109.186 |

»

=350

=300

250

U, LM

0.1M

2012 2013 2014 215

217 2018 2019 2020

= Statistics @ Factors B Settings

Summary
Statistics Long  Short Total
Trades 5 4 2
Wins 2 3 5
Losses 3 1 4

PEL 11017k 51.20k 165.62%

% PEL 11012 5120 1614
Additional Stats

fovg PRL 2202k 1282k 1793k

Total Wins 156.06k  116.0k 272 .66k

Total Losses  45.94k 65.31k 111.25k

FAwg Win 7B.03k 38.87k 54.53k

Awg Loss 1531k 6531k 2Z7.81k

Max Win 142.08k B80.21k 142.08k

Max Loss 2546k 6531k 6531k

Mum Bars BOE 106k 196k

HAog Duration 217 .44

Sharpe Ratio Ki

Sortino Ratio 1.01

Total Return 1614

% Max Returm  207.5

% Min Return  -15.44

% Winning Ratic 5556

% Losing Ratio  44.44

% Max DD 725

Max DD Length o3

Recover From Max DD N/A

Max DD Recover Period /A

% Max Increase 231.49

Max Increase Length 1 .58¢

Australis B1 2 9777 3600 Brazil 5511 2395 Q000 Europe 44 20 7330 7500 Germend 49 B9 9204 {210 Hong Kong 352 2977 6000

Japan &1 5 45R5 {ann

Sinaapore RS RI13A00N 15 1 213 315 2nnn

Copuriaht 12020 Eloombera Finance LOF.

SN OTIGS11 B3T  GMT+HL:00 GE20-1693-173 21-0ct—2020 10:06:13

Positive return
but volatile



BT <GO>
Integrated Strategy: long-only with multiple factors

<Back> to Return
Zave As Analyze Actions -~ Launch - Baclctesting & Optimization: Strategy Definition
Strategy Definitio Simulation Control

et s = R R TS Ay st Fecommendations
= Factors
Selact From Awvailable Factors - Selected Factors .
s Varabie D e Strategy factors:
Add Security/Datafield .. I 1 Simple MACS0 00 =] ] o .
= Bloomberg Techmnical Stuwdi 1 Total R dati o
e S Lo, S 2 Jerst Buy Recommendations 70 Analyst recommendations,
= Bwents 4 3 Month 100% Moneyness Impli.. o I t.l.t
5 Mo A 5 Mumber{18) o
R.elampéfre Strengngﬂ'lveil[rlﬁfx fi. Mumber(2) ey volatil y’
Rate of Cha . Mumber{132) L
Mo A?.ﬂg Ccuw'ergerge mce,/ Divergence L. ROC of SMA(SO,7,2) Y ROC Of MOV AV,
Aoc/Dhist Oscillator
Aroon Oscillator
Asymmetrical Vol Bands StOp-lOSS
ATPR Trendline -
= Rules 17 Add Rul=
Action
1 BT - I +
when ERCTR— - +
and FER -+
I+
N -
I -+ -
+ o
I+ -
LTI - +
MA Lagoed [
MA Lags =
ER +

=

Long Strategy that incorporates Buy & 5211 Recommendations,

Australia 61 2 9777 600 Brazil 5511 2335 Q000 Edrope 44 20 7330 7500 Germend 49 63 3204 1210 Hong Kong 8§52 2377 6000
Japan &1 3 4555 §900 Singopore 65 5212 1000 u.s. 1 212 518 2000 Copuright 2020 Eloombers Finance L.F.
SN 716511 BST  GMTHL:00 GE20—1695—173 Z1-0cCt—2020 04:
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Integrated Strategy: long-only with multiple factors

Analyst recommendations,

volatility,
RoC of Mov Ay,
stop-loss

Chart
Strategy Title Analyst Recommendations

Backtesting & Optimization: Strategy Analysis

¥ = Siatistics & Factors i Settings

b14p | Fummary
statistics Long Short Total
W AAPL US Equity 117.51 p-ll Trades 8 0 8
M SMAVG (50) on Close (AAPL US) 117.218 o ,L;w,h K117.51 | wins 2 0 a
B MA Lagged (AAPL US) 117.218 ! Q Losses o 0 o
100 PEL 147.07k 0 147.07k
% PRl 147 07 0 147 07
FE pdditional Stats
Avg PEL 1838k 18.38k
e P60 Total Wins 147.07k 0 147.07k
g ..__1,_,—'-""""'-..-' Total Losses o 0 0
g = i & 40 Awg Win 1838k 0 1838k
: Awvg Loss W] a a
0.2M Max Win 7217k 0 7217k
M Profit/Loss 0.147M Max Loss 0 o 0
Mum Bars 369 a 369
0.1M Avg Duration 4613
SO000 Sharpe Ratio 3.18
—— = H:' Sortino Ratio 3.84
— e Total Return 14707
M AAPL US Equity (3 Month 100% Moneyness Implied Volatility) 40.3145 }ﬁ Leo if::_: xﬁm 2‘3'1-23
~ W/\""‘\ % Winning Ratic 100
Mr"'ﬂ\-—k__,wmw_f” Mo (RS % Losing Ratio 0
20 % Max DD  20.23
- Max DD Length 22
- Recover From Max DD HAA
=5 Max DD Recover Period MSA
% Max Increase 201.24
,’_U— Max Increase Length 469
M ROC of MA (AAPL US) 1.1606 -
D Mar Jun Sep [ec Mar Jun Sap
2018 19 020
G naiin B3 G777 RN Erazil EEA1 JRGE GRAN Funane. dd 90 TRRN TEGN Fanmmmu s 4 830 3010 Hona Koma §52 2977 6000

Japen &1 5 4565 §900 Singepore 65 6212 1000
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U.s. 1 212 315 2000

Copyright 2020 Eloombers Finance L.F.

SN 716511 BST GMT+1:00 GE20-1693-173 21-0Ct—2020 09:53:57

No losing trades



Conclusion

« Technical analysis now directly comparable with macroeconomic and corporate analysis
« Technical analysis now integrated with macroeconomic and corporate analysis

- Technical analysis now measurable in realistic trading scenarios of relative return and variable market
conditions

Back-Testing Relative Performance and Evaluating Technical versus Macroeconomic and Corporate Research



Tim McCullough
Bloomberg L.P.

Bloomberg
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Thank You

- To learn more, please contact your Bloomberg representative or
« Visit Bloomberg.com/Terminal

« Tim McCullough
tmcculloug20@bloomberg.net

The BLOOMBERG TERMINAL service and Bloomberg data products (the “Services”) are owned and distributed by Bloomberg Finance L.P. (“BFLP”) except that Bloomberg L.P. and its subsidiaries (“BLP”)
distribute these products in Argentina, Australia and certain jurisdictions in the Pacific islands, Bermuda, China, India, Japan, Korea and New Zealand. BLP provides BFLP with global marketing and operational
support. The following are trademarks and service marks of BFLP, a Delaware limited partnership, or its subsidiaries: BLOOMBERG, BLOOMBERG ANYWHERE, BLOOMBERG MARKETS, BLOOMBERG NEWS,

BLOOMBERG PROFESSIONAL, BLOOMBERG TERMINAL and BLOOMBERG.COM. Absence of any trademark or service mark from this list does not waive Bloomberg's intellectual property rights in that name,
mark or logo. All rights reserved.
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