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Using Macro News Events in
Automated FX Trading Strategy
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The Main Thesis
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The arrival of macroeconomic news from the world’s largest
economies brings additional volatility to the market.
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Overall methodology

. Sources of data:
— RavenPack macro-economic news database
— Historical trading tick data from Citi FX

. Technology — Deltix QuantOffice/QuantServer software:
— TimeBase
— QuantOffice
— Strategy Trading Server (used for simulated real-time deployment)

. Major steps of the research:
— Creation of initial setup
— Analysis of RavenPack news database
— Analysis of intraday distribution of macro-economic news

— Investigation of main hypothesis that macro-economic news increases
short-term volatility

— Creation and backtesting of simple breakout strategy with opening
signals triggered by news
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RavenPack News Analytics

Delivers sentiment analysis and event data most likely to impact financial
markets and trading around the world

Analytics on more than 170,000 entities in over 100 countries

Relevant news items about entities are classified and quantified according to
their sentiment, relevance, topic, novelty, and market impact

Entity Type Coverage:
* Places: 138,000+
* Companies: 30,000+
* Organizations: 2,200+
* Currencies: 190+
 Commodities : 70+

Equity Entity Coverage by Region:
* Europe: 38.6%
* Americas: 30.1%
* Asia: 25.3%
e Africa: 4.1%
* Oceania: 2.0%
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RavenPack News Analytics

PEmp— . ... SEEESSS—— WS S W
|| Use Mame Title Is Abstract Field Name Field Type Data Type
| B- @ InstrumentMessage @ originalTimestamp Static TIMESTAMP |
=@ deltix.gsrv.hf pub.MarketMessage deltix.gsrv.hf.pub.MarketMessage [&] currencyCode Stafic INTEGER
- RP_ENTITY_ID MNon Static VARCHAR
0 €. RPGlobalMacroMews RP Global Macro Mews r1CKER Non Static VARCHAR
|+ Enumeratars ENTITY _TYPE Non Static VARCHAR
ENTITY_MAME Non Static VARCHAR
[COUNTRY_CODE Non Static VARCHAR
| RELEVAMCE Non Static INTEGER
| ITOPIC Non Static VARCHAR
GROUP Non Static VARCHAR.
(TYPE Non Static VARCHAR
SUB_TYPE Non Static VARCHAR
FROPERTY Non Static VARCHAR
CATEGORY Non Static VARCHAR
ESS Non Static INTEGER
AES Non Static INTEGER
AEY Non Static INTEGER
ENS Non Static INTEGER.
ENS_KEY Non Static VARCHAR
ENS_ELAPSED Non Static INTEGER
G_EMS Non Static INTEGER
G_EMS_KEY Non Static VARCHAR
G_ENS_ELAPSED Non Static INTEGER
MEWS_TYPE Non Static VARCHAR
SOURCE Non Static VARCHAR
RP_STORY_ID Non Static VARCHAR
RP_STORY_EVENT_IMDEX Non Static INTEGER
RP_STORY_EVENT_COUNT Non Static INTEGER
PRODUCT_KEY Non Static VARCHAR
(Name)
(Description)
Il m ] »
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RP news data in TimeBase

File View Data Tools

- RRvE RSR et -PAAVEDE X B &3 | &

Database a R X | RavenPackGloballews1.1 < | &3 Query Editor % 48

S Filter... | [#] Track Selection: Stark: |2011-12-31 19:01:56.817 =

< 001964 Instrument Type  Symbol  Time RP Giobai Hacro News
J 0037F3 RP ENTITY ID TICKER ENTITY TYPE ENTITY NAME COUNTRY CODE RELEVANCE TOPIC GROUP TYPE SUB TYPE PROPERTY CATEGORY ESS AES AEV ENS
A 00F154 lcusToM 25B4E2  12/31/201119:01:56.817 2584E2 PLCE South Korea (KR) KR 100 economy  balance-of-payments exports up exporter  exports-up-exporter 91 s 195 100
< 0oF7s lcusToM 2SB4E2  12/31/201119:01:56.933 25B4E2 PLCE South Korea (KR) KR 100 economy  balance-of-payments imports w importer  imports-up-mporter ] 56 185 100
016809 lcusTOM 35B4E2  12/31/2011 19:01:57.038 25B4E2 PLCE South Korea (KR) KR 100 economy  balance-of-payments trade-balance above-expectations trade-balance-sbove-expectations 81 56 195 100
4 018508 lcusToM 25B4E2  12/31/201119:05:24.815 25B4E2 PLCE South Kerea (KR) KR 100 economy  balance-of-payments trade-balance-surplus up trade-balance-surplus-up 91 s 195 100
o 02248 lcusTOM 2SB4EZ  12/31/201119:10:38.096 25B4E2 PLCE South Korea (KR) KR 100 economy  balance-of payments exports-guidance  up exporter  exportsguidanceup-exporter 84 56 197 100
i 027558 lcusTOM 35B4E2  12/31/2011 19:12:07.489 25B4E2 PLCE South Korea (KR) KR 100 economy  balance-of-payments trade-balance-surplus trade-balance-surplus 68 57 198 100
Jl 024701 lcusToM SB4E2  12/31/201119:20:24.810 25B4E2 PLCE South Korea (KR) KR 100 economy  balance-of-payments trade-balance-surplus up trade-balance-surplus-up 91 57 18975
020020 lcusTOM FES3C5  12/31/201119:22:53.944 FB83CS ORGA Eurozone XX 12 50 12
o213 lcusToM ASFCO8  12/31/2011 19:22:53.944 AIFCIB ORGA Emirate of Dubai AE 5 0 1
<l ozooce lcusTOM E0S52F  12/31/2011 19:30:55.114 E0952F ORGA Japan » 55 56 16
< 0ssac lcusTOM FBB3CS  12/31/2011 19:40:22.531 FB3CS ORGA Eurozone XX 5 50 12
< osrrEs lcusTOM E0952F  12/31/201119:45:55.082 E0952F ORGA Japan » 55 56 15
A 042575 lcusToM CA33D  12/31/2011 19:51:52.335 CA334D ORGA Aum Shinrikyo » g3 50 0
B 045186 lcusTOM FBB3CS  12/31/2011 19:55:22.506 FB3CS ORGA Eurozone XX 5 50 12
o387 lcusTOM FDSCFE  12/31/201120:09:21.511 FDSCFE cMDT Crude Oil XX 75 5 1,130
Jl oarcas lcusTOM FE83C5  12/31/201120:16:31.984 FE83CS ORGA Eurozone XX 4 50 12
045603 lcusToM FDSCFE  12/31/201120:16:31.984 FDICFE DT Crude 01 XX 4 59 1,130
B vancE7 lcusTOM FDSCFE  12/31/201120:24:21.316 FDSCFE cMDT Crude Oil XX 75 59 1,130
<l ososes lcusTOM FBB3CS  12/31/201120:31:31.557 FBE3CS ORGA Eurozone XX 4 50 12
Jf osopoe lcusTOM FDSCFE  12/31/201120:31:31.557 FDICFE eMDT Crude Gil XX 4 59 1,130
flosiaca lcusToM 25B4E2  12/31/201121:01:11.350 2584E2 PLCE South Korea (KR) KR 100 economy  balance-of payments imports up importer  imports-up-importer 5 57 200 100
< 0sar47 lcusToM FDSCFE  12/31/201121:01:11.360 FDICFE cvMpT Crude Ol XX 100 economy  balance-of-payments imports w imports-up 3 5 1,131 100
< osrces lcusTOM FDSCFE  12/31/201121:01:43.483 FDSCFE cMDT Crude Oil XX 0 59 1,131
A osess lcusTOM 42470E 12/31/201121:02:16,320 42470E eMDT Natural Gas XX 50 &0 254
A 070A15 lcusTOM EASFO0  12/31/201121:06:10.559 EAGFO0 eMDT Liquified Petroleum Gas X El) 50 0
B 075883 lcusTOM FDSCFE  12/31/201121:06:10.559 FDSCFE cMDT Crude Oil XX 33 59 1,131
AF 077724 lcusTOM 42470 12/31/201121:06:10.559 42470E cMDT Natural Gas XX 30 60 254
o 07993 lcusToM 267870 12/31/201121:09:37.497 2E787D ORGA People’s Republic of China N 4 73 45
o 078823 lcusTOM 267870 12/31/201121:22:14.008 2E787D ORGA People's Republic of China oN 3 73 45
«f 07EIEL lcusTOM 2E7ETD 12/31/2011 21:24:37.473 2ETBTD ORGA People's Republic of China N 4 73 45
o 081739 lcusTOM 2E78TD  12/31/2011 21:37:13.505 2E7BTD ORGA People's Republic of China N 3 73 45
083320 lcusTOM DSOFS8  12/31/201121:49:19.346 DIOFIS ORGA The White House us 3 o 1
o 085249 lcusTOM JABEAZ  12/31/2011 21:49:19.346 3A66A2 ORGA Republican Party us 3 0 2
B oa70r lcusTOM FDSCFE  12/31/201123:01:26.254 FDSCFE cMDT Crude Oil XX £ 59 1,131
o osEDeF lcusTOM EDATSC  12/31/2011 23:01:26.264 EDATSC ORGA Bolivarian Republic of Venezuela VE 5 o 3
< 0s2sFa lcusTOM FDSCFE  12/31/201123:16:26.107 FDICFE eMDT Crude Gil XX 98 59 1,131
o 03320C lcusTOM EDA7BC  12/31/2011 23:16:26.107 EDATBC ORGA Bolivarian Republic of Venezuela VE 5 0 3
«ff 0939EC lcusTOM 643048 12/31/2011 23:44:54,550 643048 ORGA Australisn Government AU a0 23 %
<l 0sazes lcusTOM FBB3CS  01/01/201200:04:30.669 FBE3CS ORGA Eurozone XX 8 50 12
< osB1a lcusTOM ESFASA  01/01/2012 00:05:47.766 ESFA3A ORGA European Union N 55 2 80
4 0sce30 lcusToM 372589 01/01/201200:34:55.955 372589 PLCE Japan () » 100 environment natural-disasters  tsunami warning tsunami-warning LI 267 100
<l 03E 183 lcusTOM SEDB37  01/01/201200:36:29.801 SEDB3I7 PLCE Tokyo, TOKYO-TO, P » 100 environment natural-disasters  earthquake earthauake 5 0 3100
< osFaa0 lcusTOM SEDB37 01012012 00:45:08.067 SEDB3I7 PLCE Tokyo, TOKYO-TO, P » 100 environment natural-disasters  earthquake earthauake 5 0 475
< 0a2a50 lcusTOM 982320 01/01/2012 00:53:57.608 982320 ORGA 1., Securities and Exchange Commission US 2 6 18
floazcis lcusToM SEDB37  01/01/201201:55:27.014 SED837 PLCE Tokya, TOKYO-TO, JP » 100 envirorment natural-disasters  earthquake earthquake 5 0 556
<l 0A3801 lcusTOM 387806  01/01/2012 02:08:26.025 337806 ORGA United Nations us 5 25 4
o oag2E2 lcusTOM D34F5C  01/01/2012 02:08:26.025 D34FSC cMDT Corn XX 47 52 143
< 0are0s lcusTOM EAS557  01/01/201202:34:32.853 EA9S97 ORGA Arab Republic of Egypt EG 100 business  credit-ratings downgrade creditrating-downgrade 20 43100
<l 0870CC lcusTOM 9AB169  01/01/201202:34:32.853 9A6169 ORGA International Monetary Fund us 8 0 1 -
<l 0B 151 lcusTOM AE4E73 01/01/201202:47:44.330 AE4ET3 PLCE Tran (IR) 3 100 society security weapons-testing weapons-testing 63 1 0100
4 nsC22C ap o »
4 ocE21E
2 oceDE1 ~| | Total combined time range: 12/31/2011 19:01:56.817 - 06/30/2012 19:59:59.094

| READ-ONLY | Ava. 51 messages loaded in avg. 0.704022 seconds (72 messages per second) i | 139M of 185M i
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RP news data in TimeBase

File View Data Tools

[ RRE RSB & $epot -@AAVEDE X B &3 | &
Database a R X | RavenPackGloballews1.1 < | &3 Query Editor % 48
5 Flter. Track Selection Start: 2011-12-31 19:01:
CATEGORY ESS AES AEV ENS ENS KEY ENS ELAPSED GENS G ENS KEY G ENS ELAPSED NEWS TYPE SOURCE RP STORY ID RP STORY EVENT INDEX RP STORY EVENT COUNT PRODUCT
A 00F154 exports-up-exporter 91 5% 195100  2CASD77ACCIAESTCSDS5424C407E481C 0100 2CASD77ACC1AES7CEDB5424C407E48 1C 0 NEWS-FLASH DIN 2CASD77ACC 1AESTCSDB6424C407E48 1C 1 1DIGM .
< 0oF7s imports-up-mporter 3 56 195100  644556423282223CT0D5BCO518306840 0100  644556423282223C70D5BCO518306840 0 NEWS-FLASH DN 644556423282223C70D5BC05 18306840 1 1DIGM =
< 016609 trade-balance-above-expectations 91 56 195100  451A3EC3355823775FDAEAIFSB7408DB 0100  491A3EC3355B23775FDAEAIFSB7408DB 0 NEWS-FLASH DN 431A3EC 33558 23779FDAEA 1FSB740808 1 1DIGM
< 018508 trade-balance-surplus-up 91 5% 196100  15ECTASSS30EES62SSEADF31SE934EDS 0100 16EC7A85530EE 56 258E4DF 315E9 34805 OFULL-ARTICLE  DIN 16EC7A85530EE 56 258E4DF 3156934805 1 1DIGM
o248 exports-guidence-up-exporter 84 56 197100  150EAB1CS95D 1B0EDF32D8A92720C5DS 0100 160EAB1C596D 1B0EDF32D8A92720C5D5 0 NEWS-FLASH DIN 160EAB 1C596D 180EDF32D8A92720C D5 1 1DIGM
< 02755 trade-balance-surplus 6 57 198100  A4130EDBCDSBD7CADSBEB1BSDE259655 0100  A4130EDBCDSSD7CADSBEE 18506259655 0 NEWS-FLASH DN A4130EDBCDBEDTCADSS8E 1506259655 1 1DIGM
Jl 024701 trade-balance-surplus-up 91 57 19975  16ECTAS5530EES6258E4DF315E9348D5 899,385 75 16EC7ABS530EE 56 258E4DF 315E5 34805 899,995 FULL-ARTICLE  DIN 26A53675E2FFCS4DBEA22T0EAS 1BABTT 1 1DIGM
§l 02000 50 12 FULL-ARTICLE  DIN 8ASES842F02D2B3EABAFDAS IECBDZFD3 1 2D3-GM
ol 02F213 0 1 FULL-ARTICLE  DIN 8ASES842F02D 2B3EABAFDAS1ECBD2FD3 2 2D1-GM
< 0300ce 56 16 FULL-ARTICLE ~ DIN 37AE2DSEFE 1BB38BA3CE6E 10FD613823 1 1D1-GM
A 038AE9 50 12 FULL-ARTICLE  DIN 6A313585A0CF8363EC537229A 5838412 1 1DIGM
o osFFEd 56 16 FULL-ARTICLE  DIN 66A3FE150D64F8E SDE743E0F 74496893 1 1DIGM
ol 042575 50 ] FULL-ARTICLE  DIN AD15CF700E24FFAS7052A20A5C9B3005 1 1D3-GM
A 45186 50 12 FULL-ARTICLE  DIN 36328575936 2AB299A0EB858 145 5FF82 1 1DIGM
o387 53 1,130 FULL-ARTICLE  DIN 4ADDBF76543351330 165 15130B36DAE 1 1DIGM
o 047CAS 50 12 FULL-ARTICLE  DIN B2DAASA156C11596DABS546E072DASFD 1 2D3-GM
- 043803 59 1,130 FULL-ARTICLE  DIN B2DAASA186C11546DABES46B072DABFD 2 2D3GM
A D4acE7 53 1,130 FULL-ARTICLE  DIN C55683CF5F3AER 2DSBBADDS4C505489 1 1DIGM
o 050583 50 12 FULL-ARTICLE  DIN 11A7508D75826C65F0FA 12832BFFA 18F 1 2D3-GM
- 05000 59 1,130 FULL-ARTICLE  DIN 11A7508D7582ECE9F0F A 128 32BFFA 18F 2 2D3-GM
flosiaca imports-up-importer 6 57 200100  99F2B7AZE21DDIEAADTISEECFCHIDEE 0100  99F2B7A2E21DDIGAAQTIEBECFCAIDEZS 0 NEWS-FLASH DIN 99F 2B7A2E2 IDDIEAAD7I688CFCHIDB28 1 2D3-GM
< 0sar47 imports-up 93 58 1,131100  95FIB7AZE2IDDIGAADTISBECFC4IDB2E 0100  $9F2BTAE2IDDIGAAITIEBECFCAIDEE 0 NEWS-FLASH DN 99F2B7A2E2 IDDSEAADTI6BECFC41DB28 2 2D3-GM
#0583 53 1,131 NEWS-FLASH DN 52055100140D 190A76A7 17B05 IED 1805 1 1DIGM
A 0sE599 60 254 NEWS-FLASH DIN SBBEOE 16556ACSDE4F 189BDEE IF24E75 1 1DIGM
o 070A15 50 ] FULL-ARTICLE  DIN D4652385979358A 58 FEB6ADBEF 180BAE 3 3D1-GM
A 07543 53 1,131 FULL-ARTICLE  DIN D4652385379358A 58 FEBSAOBSF 180BAE 1 3D3GM
AF 077724 60 254 FULL-ARTICLE  DIN D4652385379358A 58 FEBSAOBGF 180BAE 2 3D3GM
< 07993 73 45 FULL-ARTICLE  DIN IFBAB3ES7AEDB6BEA13015CSBASAD33 1 1DIGM
o 078823 73 45 FULL-ARTICLE  DIN 2E207607CIS6CEAD38 IFCEESBFFCD2C3 1 1D3-6M
A 07ELEL 73 45 FULL-ARTICLE  DIN 40771CEEAFB4738EC4AESBDE50278303 1 1DIGM
o 081F39 73 45 FULL-ARTICLE  DIN E9A252E679CASD3A536A6304BEEEDDF 1 1DIGM
< 083320 0 1 FULL-ARTICLE  WiS) A142F 3E93A5702CB4DD95 1B5D3B40764 2 2D1GM
ol 085249 0 2 FULL-ARTICLE  WS] A142F3E93A5702CB4DDIS1BSDIBA0764 1 2D1-GM
i os7e0r 53 1,131 FULL-ARTICLE  DIN 4013CE466765A0TEAAEDD47B7CEEBFDS 1 2D3-GM
< 0sEDSF 0 3 FULL-ARTICLE ~ DIN 4013CE466765A07EAAEDD 478 7CEEBFDS 2 2D1GM
A 092sFA 59 1,131 FULL-ARTICLE  DIN 6F350E8358 7F 239037C 746EB35C409FS 1 2D3-GM
i 05300 0 3 FULL-ARTICLE  DIN 6F350EB8687F 23903 7C746EBEICA09F S 2 2D1-GM
<l 0a30EC 23 % FULL-ARTICLE ~ DIN 20556F 7D3563EBE51166302499A8D630 1 1D1-GM
< 0on7es 50 12 FULL-ARTICLE ~ DIN 5871EA19F 1EGFCBD 55E5565BD4F 1EBBA 1 1D1-GM
A 098194 2 &0 FULL-ARTICLE  DIN 5691CCEFAAB3BCD 193D40C587898980E 1 1DIGM
4 0sce30 tsunami-warning 4 66 267100 32437F8D00349AF 18A198A1E2352469C 0100 32437F8D00349AF 18A148A 1E2352469C 0 HOT-NEWS-FLASH DIN 32437F8D00349AF 18A 1484 1E2352469C 1 1DIGM
<l 03E 183 earthquake 5 0 3100  3E3841B50FDIDDC3IBDFE3B2DEAG4A1CS 0 100 3E3841B50F0 1DDC3BDFE332DEAGSAICS 0 NEWS-FLASH DN 3£3341B50F0 1DDC38DFB382DEAG4A 1C3 1 1DIGM
< osFaa0 earthquake 5 0 475  3E3841B5O0FDIDDC38DFA382DEAG4AICT 518,266 75 3E3841B50F0 1DDC3BDFE332DEAGSAICS 518,266 FULL-ARTICLE  DIN 420DF 4BAC6852C954BB345CACEB3 1516 1 1DIGM
< 0a2a50 3 18 PRESS-RELEASE  DIN CO37D3CB2BAA3BE26F5 1D3EE869E 4754 1 1D3GM
floazcis earthquake 5 0 55  3E3841B50F01DDC3ISDFS382DEAS4AICS 4,737,213 56 3E3841850F0 1DDC3BDFE382DEASSAICS 4,737,213FULL-ARTICLE DIN 592407EEA56272340A03030D9885C 147 1 1DIGM
<l 0A3801 25 4 FULL-ARTICLE ~ DIN 9F0410928AFDBSDA0SIBA549537D3DCE 2 2D1GM
o oasze2 52 143 FULL-ARTICLE  DIN SFO410928AFDBSDADSSBA545537D3DCE 1 2D3-GM
< 0are0s creditrating-downgrade 2 0 43100  B14C7CC2026CEB3A09D840111C2DIEDS 0100  B14C7CC2026C583A09D340111C2DSEDE OFULL-ARTICLE  DIN B14C7CC2026C663A09D840111C2D9EDS 1 2D3-GM
ol DB70CC 0 1 FULL-ARTICLE  DIN B14C7CC2026C5B3A09D840111C2D9EDE 2 201am
<l 0B 151 weapons-testing 63 1 20100 ECTIAI4ESBSASSDA7IISTAFSABCERIT 0100  ECT7A34ESBSAS6D473357AFSA23CEE37 0 HOT-NEWS-FLASH DIN ECT7A34ESB5A96D47335TAFSA25CB837 1 1DIGM o
«Jf oBC220 r 0 = S
4 ocE21E
ff 0CEDEL ~ | | Total combined time range: 12/31/2011 19:01:56.817 - 06/30/2012 19:59:59.094

| READ-ONLY | Avg. 51 messages loaded in avg. 0. 704022 seconds (72 messages per second)



Parameters of setup

RP Data from 03/01/2012 till 07/01/2012:

More than 1.1 million messages

N
- DELTIX

Used subset of macro-economic news for US (287,000 records), Germany (7,800),

EU (3,700) and Japan (14,400).

All data was filtered by the following news types:

consumer-price-index

producer-price-index

unemployment

retail-sales

gross-domestic-product

durable-goods

interest-rate

consumer-confidence

home-sales-existing, home-sales-new

current-account, current-account-surplus, current-account-deficit
consumer-spending

jobless-claims

inflation

trade-balance, trade-balance-deficit, trade-balance-surplus

Extra filters are:

news relevance: RELEVANCE = 100
news novelty: ENS = 100
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Historical Tick Data

Historical window from 1 March 2012 till 1 August 2012:
— Three currency pairs EURUSD, USDJPY, EURJPY;
— Raw ask, bid data from Citi FX data feed;
— On average the daily volume of ask and bid messages is ~1,000,000
— Total volume of data used in research is 100,000,000 messages

File View Data Iools
F-laecE REB vt - Seot -RAAVEDE X BEE DS 0E
/12880 % [ [Ll BBO-EUR IPY SPOT, EUR USD SPOT.., |
'E Filter... [7] Track Selection Start:

deltix.gsrv.... deltix.gsrv.hf.pub.BestBidOfferMessage

Bid Price  Bid Size Bid Exchange  Offer Price  Offer Size Offer Exchan

02/29/2012 09:00:00,291 107.986 2,600,000.00 CITIP 107.996  500,000.00 CITIP
02/29/2012 09:00:00.293 1.34405 2,000,000.00 CITIP 1.34412 4,000,000.00 CITIP
02/29/2012 09:00:01.011 1.34404 1,500,000.00 CITIP . 3,000,000.00 CITIP
02/29/2012 09:00:01.044 600,000.00 CITIP . 2,000,000.00 CITIP
02/29/2012 09:00:01.086 5 1,500,000.00 CITIP 5 3,000,000.00 CITIP
02/29/2012 09:00:01.087 X 500,000.00 CITIP . 3,000,000.00 CITIP
02/29/2012 09:00:01.094 . 500,000.00 CITIP . 3,000,000.00 CITIP
02/29/2012 09:00:01.096 s 500,000.00 CITIP . 2,000,000.00 CITIP
02/29/2012 09:00:01. 101 ¥ 500,000.,00 CITIP . 3,000,000.00 CITIP
3,100,000.00 CITIP .35 2,500,000.00 CITIP

500,000.00 CITIP . 3,000,000.00 CITIP

500,000.00 CITIP 5 2,000,000.00 CITIP

2,000,000.00 CITIP . 2,000,000.00 CITIP

2,000,000.00 CITIP . 2,000,000.00 CITIP

500,000.00 CITIP K 2,000,000.00 CITIP

’500,000.00 CITIP B 2,000,000.00 CITIP

600,000.00 CITIP . 2,000,000.00 CITIP

500,000.00 CITIP . 2,000,000.00 CITIP

500,000.00 CITIP 5 6,000,000.00 CITIP

500,000.00 CITIP B 5,500,000.00 CITIP

500,000.00 CITIP . 5,000,000.00 CITIP

500,000.00 CITIP y 3,000,000.00 CITIP

3,100,000.00 CITIP .35 2,500,000.00 CITIP

500,000.00 CITIP . 3,000,000.00 CITIP

500,000.00 CITIP 1,000,000.00 CITIP

’500,000.00 CITIP 3,000,000.00 CITIP

i

P i . b s i b i s i b e i i i i b i i b i i

ﬂ READ-OMLY || Avg. 51 messages loaded in avg. 0.002178 seconds (23,417 messages per second)
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Macro news intra-day distribution

The experiment has been performed to identify 1-minute time intervals

with highest density of macro-economy news with RELEVANCE = 100 and
ENS =100.

* Applied the following filters:
— Country Filter: US, DE, EU, JP

— News Type filter - major economy news types as specified above.
— Time interval to collect statistics: 1 March 2012 — 30 June 2012
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Macro news distribution

The following turn point minutes have been identified

(with a number of news per minute exceeding 2):
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Macro news distribution

[E Strategy "TimeWindow Analysis": {#1. NewsReport} - [Reports]

O File  Window -3 X
=™ W= EiﬂLayoutv\""-j| | & 5 | 4 sort {% Group By | 2 Setup Columns - |V & M = [l PR charts - | &4 | B
: Export » | [ consalidate - Group Mame HHMM {Caunt) ‘
- 10;
=1 Timewwindow Analysis ;)
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I HHMM:815 (18) 18
18

|l I—
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COLNTRYCODE:LIS (34) 94
| | & HHMM:ass (26) 26
| | = COUNTRYCODE:US (26) 26
| |= HHMm: 1000 127 27
| | ® CoUNTRYCODE:US (27) 27
| = HHMmc 1950 (17) 17
|| @ countRYCoDE: P (17) 17

280 I

280 filtered From 481 Rows

;B Export | B setup columns % Sort | h [+ A | 4R

Time [ HHMM [ countRYCODE THRE SUBTYFE ESS [«]
3 03:30:00 AM: 830 Us durable-goods belaw-expectations 1]
03:30:01 AM 830 U5 durable-goods down 22
| 03:30:01 AM 830 Us gross-domestic-product 50
I 03:30:00 AM 830 Us jobless-claims down 91
|| 03:30:00 AM 830 UsS jobless-claims up 44
| 03:30:01 AM 830 Us consumer-spending belaw-expectations 5
| 03:30:00 AM 830 U5 jobless-claims below-expectations 1] b
| 03:30:00 AM 830 Us jobless-claims up 41
N 03:30:00 AM 830 US unemployment meek-sxpeckations 59
] 03:30:01 AM 830 UsS trade-balance below-expectations 1z
| 03:30:10 AM 830 Us trade-balance-deficit up 15
|| 03:30:01 AM 330 Us current-account-deficit a7
|| 05:30:12 &M 830 US current-account below-gxpectations 23
Interval: [2/23/2012-8/17/2012] ||| 03:30:00 AM 330 U5 producer-price-indesx below-expectations 8
03:30:01 AM 830 UsS jobless-claims below-expectations o
Parameter vae m[ |1 09:30:02 A 830 Us jobless-claims up 42
emsParameters  Modulekey: ;||| 08:30:09 AM 830 US iobless-claims dowin 91
generateReports  True | 03:30:11 AM 830 U5 producer-price-index up 1)
| 03:30:00 AM 830 Us consumer-price-indesx below-expectations g
| 03:30:12 AM 830 Us cansumer-price-index up 13
| 03:30:00 AM 830 Us jobless-claims belaw-expectations 7
| 03:30:00 AM 830 U5 jobless-claims up 44
| 03:30: 14 AM 830 Us jobless-claims down a1
: 03:30:00 AM 830 Us durable-goods below-expectations 7 -
Tl L O ARA Tl N imkl 1 =i bl b =i, 0
24 Row(s)

NewsReport
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Macro news distribution
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Impact of a release of new macro-economic (> DELTIX

statistics on Short-Term Volatility

* Looking at market turn points when major economy news are released for US,
Germany/EU, and Japanese economy we were interested to evaluate the impact of the
news on short-term volatility of FX rates.

* As a measure of volatility we used annualized standard deviation of log returns inside
5 min window of 10-sec bars (30 bars).

* We also calculated variance ratio (*):

VR = HILO (N) / ( ATR(N) * SQRT(N)) where
N = 30; HILO (N) is high/low price range and ATR(N) is average true range over the N bars period
e All statistics were calculated for 5 minutes before the economy news release time and
for 5 minutes after the release scheduled time, for example for US events scheduled
for 8:30, the time intervals were 8:25 — 8:30 and 8:30 — 8:35

(*) Variance Ratio statistics introduced by Lo and MacKinlay (1988):
LVR close to 1 indicates that market is in a random walk regime;
QVR > 1 indicates that market is in a trending regime (with positive autocorrelation of price

returns);
LVR < 1 indicates that market is in a mean reversion regime (with negative autocorrelation of

price returns).
14



Impact of a release of new macro-economic

statistics on Short-Term Volatility

Volatility and VR change on the days when major US economy data released

N
(>PELTIX

HHMM Prev Volatitility Next Volatility Vol Change % Prev VR Next VR VR Change %
8:30 0.1456 0.3282 154.0465 1.3035 1.7461 45.3637
EUR JPY SPOT 0.1753 0.3978 135.3153 1.2504 1.6487 40.1570
EUR USD SPOT 0.1104 0.2217 137.0218 1.2795 1.6748 46.9280
USD JPY SPOT 0.1510 0.3651 189.8022 1.3807 1.9148 49.0062
10:00 0.1623 0.2205 59.5643 1.2290 1.5921 39.5154
EUR JPY SPOT 0.2044 0.2764 58.5763 1.2609 1.6278 43.6316
EUR USD SPOT 0.1228 0.1782 60.1901 1.0526 1.4279 43.3808
USD JPY SPOT 0.1597 0.2068 59.9265 1.3735 1.7208 31.5339
Volatility and VR change on the days when no US economy data released
HHMM Prev Volatitility Next Volatility Vol Change % Prev VR Next VR VR Change %
8:30 0.1152 0.1402 29.8781 1.3531 1.4180 16.8429
EUR JPY SPOT 0.1403 0.1737 31.1027 1.3656 1.4124 13.5323
EUR USD SPOT 0.1079 0.1263 29.3345 1.3770 1.3554 7.0577
USD JPY SPOT 0.0975 0.1205 29.1972 1.3166 1.4861 29.9386
10:00 0.1469 0.1746 31.3288 1.2794 1.3820 15.6410
EUR JPY SPOT 0.1818 0.2191 35.5203 1.2184 1.3544 19.4199
EUR USD SPOT 0.1240 0.1515 27.8194 1.1802 1.3149 18.8981
USD JPY SPOT 0.1350 0.1533 30.6466 1.4395 1.4766 8.6050
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(> DELTIX

Impact of a release of new macro-economic Do

statistics on Short-Term Volatility

Volatility and VR change on the days when major Japan economy data released

HHMM Prev Volatitility Next Volatility Vol Change % Prev VR Next VR VR Change %

19:30 0.0494 0.0943 99.0026 1.9646 1.9533 9.2445
EUR JPY SPOT 0.0677 0.1232 87.1012 2.2411 1.9995 -8.5106
EUR USD SPOT 0.0392 0.0503 47.2493 1.8744 1.6090 -7.1013
USD JPY SPOT 0.0414 0.1096 162.6573 1.7783 2.2516 43.3453

19:50 0.0852 0.1361 78.4769 1.6259 1.8428 23.7382
EUR JPY SPOT 0.1050 0.1781 88.6472 1.5142 1.8133 31.2710
EUR USD SPOT 0.0587 0.0630 29.7352 1.6198 1.5132 5.5643
USD JPY SPOT 0.0920 0.1671 117.0484 1.7438 2.2020 34.3794

Volatility and VR change on the days when no Japan economy data released

HHMM Prev Volatitility Next Volatility Vol Change % Prev VR Next VR VR Change %

19:30 0.0528 0.0604 36.4493 1.7390 1.8866 25.2754
EUR JPY SPOT 0.0656 0.0772 32.8931 1.7214 1.8333 22.5881
EUR USD SPOT 0.0408 0.0441 30.4293 1.7248 1.7826 22.6103
USD JPY SPOT 0.0519 0.0599 46.0256 1.7707 2.0437 30.6277

19:50 0.0632 0.0720 25.7074 1.8076 1.8460 15.0673
EUR JPY SPOT 0.0795 0.0916 24.3676 1.7660 1.8303 16.9838
EUR USD SPOT 0.0452 0.0484 24.3416 1.8490 1.8561 14.1445
USD JPY SPOT 0.0647 0.0760 28.4129 1.8077 1.8517 14.0734
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Impact of a release of new macro-economic (> DELTIX

statistics on Short-Term Volatility
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Impact of a release of new macro-economic
statistics on Short-Term Volatility

E Strategy
(} File  Window -8 X

B 3B & X ilnterva\s: 50 ~| Type: [Frequency x| | Logarithmic | 10 + [ Cumulative |m
: Export ~ | ] Consalidate « HHMM r prevstdDey r nextSthe\M nExtvR I qp %
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5 0.71:0.76 0.008
6 0.76 : 0.81 0.032
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0.001
19 1.44:1.49 0.040
20 1.49:1.54 0.040
5 5 = 21 1.54:1.59 0.032
ey E 22 1591 1.64 0.032 -
23 1641170 0.018
24 1.70:1.75 0.0z4
25 1.75:1.80 0.000
26 1.80:1.85 0.040
27 1.85:1.90 .03z
28 1.90:1.96 0.008
0.0001 29 1.96: 201 0,008
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Impact of a release of new macro-economic
statistics on Short-Term Volatility

E Strategy
(} File  Window -8 X

B 3B & X ilnterva\s: 50 ~| Type: [Frequency x| | Logarithmic | 10 + [ Cumulative |m
Expart = | 2] Consolidate = HHMM r prevstdDey r nextstdDev r prewﬁm] qp %

| Print ~ | ¥iew Details ¥iew Log

=11 |=] TimeMindow Analysis Filter 2
B0 Charts
[ |24 #1. 2/23(2012-8/17/2012 [# Minimum: 0504 CreateFiter
- DD@%:‘DIr.t:ortFoho Chart - [2/23f: . ol ¥ Maxirnum: IW Sigm Lirits
[ PN T — From Selection: [0 55
[ & #1. NewsReport Statistics 2
[ & #1. Orders
[ & #1. Performance Jiaioum (T
[ @ #1. Trades Maximum 3.10
[ @ #1. volatiityReport Number of values 126
5101 & Cansoldeted Reports visible values 126 [100%]
- [ i’ ByInstrument. SEM 153
[ 4 Performance: SIDEY e
B0 ey Hstograms MEDIAN 1.54
Details
Index Range Frequency | ||
0.1 1 0.50:0.55 0.000
2 0.55: 0.60 0.000
3 0.60 : 0.66 0.000
4 0.66 :0.71 0.018
5 0.71:0.76 0.000
6 0.76 : 0.81 0.018
7 0.51 : 0.86 0.008
8 0.86 : 0,92 0.040
9 0.92 : 0,97 0.048
in 0.97 : 1.02 0.048
i1 1.02 : 1.07 0.058
1z 107 : 112 0.018
13 1.12:1.18 0.008
14 1.18:1.23 0.032
0.01 15 1.23:1.28 0.032
16 1.28:1.33 0.040
17 1.33:1.38 0.079
1& 1.38: 1.4 0.024
19 1.44:1.49 0.018
20 1.49:1.54 0.024
21 1.54:1.59 0.058
Parameter Value: 2 159 ¢ 164 0.040 gl
23 1641170 0.040
24 1.70:1.75 0.048
25 1.75:1.80 0.040
26 1.80:1.85 0.0%8
27 1.85:1.90 0.0z4
28 1.90:1.96 0.040
0.001 29 1.96: 201 0.016
0.53 0.580.63 068 0.730.79 0.84 0.890.94 0.99 1.051.10 1,15 1.201.25 1,31 1,36 1.41 1,46 1.51 1.57 1,62 1,67 1.72 1.77 1.63 1,88 1.93 198 2.032.09 2.14 2.192.24 2,26 2,35 2.40 2.45 2,50 2,55 2 61 2.66 2.71 2.76 2.81 2,87 2.92 2.973.02 3.07 El] 201 :2.06 0.018
BT I+ Ell 206:2.11 0.016
3z 2.11:2.16 0.008
33 2.16:2.22 0.000 j
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(\ DELTIX

Simple Trading Strategy: 7 o comey

crossing break-out levels after macro-economic news

We would like to explore the facts that volatility grows and there is a positive
autocorrelation of returns at the time of major economy news release or immediately
after that.

The proposed strategy is a breakout strategy which defines breakout buy/sell levels on
5 minutes time interval preceding a scheduled economic event.

Upon receiving the news event we enter long if market price goes above the breakout
buy level or enter short if the market price goes below the sell level.
The strategy closes the positions 5 minutes after the received news event.

The order execution is done using relatively conservative BBO mode —

buy by best ask price and sell by best bid price
The lot size for all trades is 100,000 USD.

20
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Trading Strategy DELTIX

Trade on German Retail Sales data released 03/02/2012 at 2:00 AM ET

£ File Window
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PnL Curve (> DELTIX
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Summary Statistics

E strategy “GMTEST 1 Conversion™, Configuration “Default™: (#1. Performance) - [Reports]
-8 X

et ProfitfLoss 2,072.06 449,58 1,622.18
Tatal Prafit 5,514.82 1,697.33 3,617.29
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The Improvement of Trading Strategy by & DELTIX

incorporating ESS — Event Sentiment Score

We observed that news events with low and mid-range values of ESS trigger larger short-
term volatility growth than news events with high values of ESS.
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Modified Trading Strategy — adding ESS filters > DELTIX

[ | Strategy "GMTEST Conversion RavenPack'™: ota - 12-6/30/2012]) - [Reports] bléu
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Summary Statistics of Modified Strategy
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13 0.004216 : 0.004747 0.000000
14 .005278 0.000000
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Summary

Empirical analysis shows that the arrival of macro-economic news from
world’s leading economies increases short-term volatility

A simple breakout strategy triggered by the arrival of major macro-
economic news has alpha potential and is a candidate for further research.

Adding an ESS filter helps to improve the performance of this breakout
strategy





