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* Introduction

AAutomated processing of natural language allows:
V Practitioners to monitor information in real time
V Researchers to systematically study how markets react
to information

APrior work has (mostly) focused on shtetm
responses of individual US stocks to news

V General finding of shoiterm underreaction to news

ADo news forecast longer horizon, country level
outcomes?

V We construct news measures that seem to do so
V2 S (KAY]l ©USQNB UKS FANREID
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How to measure country level news?

ANews measures:
A Sentiment
AFrequency
AUnusualness
ANews topics

AWe are particularly interested imews topics
AWhat are country level news topics?
ADoes importance of news differ by topic?
A Do topics differ from EM to DM?
AHow do topics evolve over time?

ALY OKAA LI LISNE ¢S aONJI O«
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Do news forecast country level outcomes?

AWe look at four variables at the country level
AbSEG Y2y (iKQa NBGdzdifn
ANext 12month returns -- returnt2
AbSEG Y2YyGKQa NBI £sigh&R @2t |
ANext 12month maximum drawdown -- drawdown

ALook at stock market indexes
AReturns measured in US$ termfrom perspective of a

USbased investor
AAnalyze responses separately for

Aemerging market (EM), and
Adeveloped market (DM) countries
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Answers

A Short term countrylevel responses appear different than single name responses
A EM is different from DM

A Topics matter

A Evidence of oubf-sample predictive ability

A Evidence of regime shifts in coefficients

A Our %[érgach_com )ares favorablyarioriapproaches, lik&aker, Bloom and
51 andenic policy uncertainty

Questions

A Why do effects of sentiment depend on topic?

A Do stock index returns cause news?

A Why are EMs different from DMs?

A How much of predictability is from currency effect?

A 1s the effect causal? Is it underreaction? Limited attention? Will it change?
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* Text measures defined

Data:

A ThomsonReuters digital news archive from 1398015
A 5mm EM and 12mm DM articles

A 52 countries, 28 DM and 24 Ekb(ntry lis)

Text measures:
A artcount¢ number of articles per country per month
A entropyc dunusualness 2 F I jyGlabshkindaOd Maimaysky 2016)

O ni lac

COdPIP dhNRSNIWHEKI NEBEOS GAT a h NRGI0E KY N & € y
A _sentitr_nier]tq the difference of positive and negative words divided by total words
in articlej: . L
v uY v OO
W
C Word sentiment comes frorhoughrang McDonald dictionaryexamples)

r
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Topic detection

Intuition
Find groups of words that tend to @mcur together in articles

Detalls

A 1242econ words

A Start w/ 237 words from index @eimand Calomirig2001) and find other
words, bigrams and trigrams from EM corpus based on cosine similarity

A eg. barriers currency parliament macroeconomistMF,and soybean
A We have 2 document term matrixes:

A EM:5mmarticlesx 1,240words

A DM:12mmarticlesx 1,242words
A Compute cosine similarity matrixek,242 x 1,24p

A Each word/phrase represented Bynmor 12mmlength vector
A Then do community detection (viaodularitymaximization)

A Our topics are mutually exclusive (LDA gives similar answers)
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5 Topics for EM
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5 Topics for DM

Mkt # words (mm) = 236.23
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The final country level measures

ALet"Q; be the fraction of For a given country, we

econ words in article have 12dailytext
that are about topic measures:
AArticle sentiment i$ Aentropy
ATopic sentiment is Aarticle count
| h K G AsMkt/ fMkt

AAggregate the article AsGovt/ fGovt
level measures into daily AsCorg fCorp

measures (weighted by
number of overall words) AsCommsg fComms

- AsMacro/ fMacro (EM)
AsCredit' fCredit(DM)

EM or DM specific—
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* Empirical observations

EM Sentiment

AFor 140 EM
sentiment series (28
countries x 5 topics)
we look at first 2
principal components

APCX relative
sentiment of Markets
to Government

ASome evidence of a
regime shift in PC2
around the financial
CrISIS

11/27/2017

Factors decomposition of news topic sentiment in emerging markets
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More principal components

Factors decomposition of news topic sentiment in developed markets

DM Sentiment

AFor 120 DM sentiment |HE
series (24 countries X
5 topics) we look at
first 2 PCs

APCX relative
sentiment of Markets
to Government
(again!)

ASome evidence ofa _ -
regime shift in PC2 a * --
little before the -
financial crisis
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Event studieg DM

Observations

ANews is more of
surpriseA Y 5 ¢
ABigger eventay

jumps

ASome topics shov
post event drift:

AMkt (negative,
both?)

A Corp(positive)
A Credit(both)
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* Empirical results

AFor EM and DM samples, run panel regressonih
country fixed effectg to forecastt+1 observations of:
Vreturn
V returnt?
V sigma
V drawdown

AControl for manyariablesthat have been shown to
have forecasting power for future returns

A The netext measure regression is oBaselinamodel

AAIl text measures (excepntropy) are normalized to
unit variance

ARun regressions in theéthnd 29 half of the sample, as
well as for the overall sample

EM drawdown residuals DM drawdown residuals
11/27/2017 Mamaysky 19




Summary of results

ANews matters for EM and DM!

ABut results differ across EM and DM
A Baseline Rlower for EM
A % increase inRrom text measures larger for EM

ASign of effects gi.e. ood news or bad) is consistent
acrosgeturn, returnt4, sigmaanddrawdown

AContext matters:
A positive sentiment irGovt Corp ¢> bad news
A positive sentiment irMkt ¢> good news

Alncremental explanatory power largest fiaturnt2 and
drawdown explanatory power lower fareturnand
sigma

AEvidence of state dependence, especiallycioiropy
AD2Sa& T NEBY -ONAGOAIER €l 21-0Nss 6 32 2 R €

Results detalil
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* Qut-of-sample testing

ADo we have too many explanatory variables?
AWhat about regime shifts?
ACheck oubf-sample forecasting performance

ARun rolling 5year lasso regressionstim n I-Xfar
forecasting montht outcomes

AEvidence of oubf-sample forecasting ability for
returnt? anddrawdown for both EM and DM

AEffects are economically large for investors

11/27/2017 Mamaysky 22
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* Conclusion

Useful information in text for mediwterm country
level outcomes!

ADifferent dimensions of text matter
Aln particular, context

AEffects differ across EM and DM
AEffects differ over time
AEvidence of oubf-sample forecasting ability

ANext:

ACurrency effects?
ATrading strategies?

11/27/2017 Mamaysky
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Appendix

Emerging markets data summary

Developed markets data summary

mean sd % 95%  AR(1) N mean sd 2% 95% AR(1) N

refurn 1044 9.316 -13.497 15299 0,137 5549 refurn 0.646 G.671 -10.93%9 10,783  0.112 4803

return*®  16.796 42.302 -41.367 89.574 3549 return®? 5983 27341 -38.063 51.641 4792

return®  35.742 T73.016 -44.931 170.380 5207 return® 18,783 42977 -42.921  93.108 4578

gigma 21,482 14,282 T.085 4AT.108 0538 54ATH sigma 19196 11.427 TATH  41.669  0.619 4815

drawdown®®  17.398 17.373  -0.000 55.721 5383  drawdown'® 15305 15465 -0.000 50.593 4817

drawdoun®  23.012 20.725 -0.000 64.639 3328 drowdouwn® 209531 19.636 -0.000 G1.803 4616

refmi 2,848  5.359 (L0 13497 0,177 5548 et 2,188 4.0096 L 100939 0,205 4803

retpl 3891 5993  0.000 15299 0.122 5549 retpl 2,835 39814 0000 10783 0050 4803

value 0953 0925  0.187 2,431 0949 4917 value 0.936 0.624 0317 1.836 0.982 4432

gdp 4157 4.836  -3.000) 9950 0933 5964 gdp 2.083 3450 -3.49) 6.680 0933 41208

gdpde flator 7133 8084 1100 23560 0932 3964  gdpdeflator 1.917 2.762 -1.473 5.650 0925 4808

cp 55657 44.713  10.688 145941 0988 5964 cp 113275 41.235 55.687 18R.754 0.990 4898

dep 1153 T.918  -9.113 12065 0933 5064 dep 2503 11916  -9.540  13.744 0926 4808

rate  T.451  T7.384  0.580 19985 0977 5064 rate 3947 2.025 1.030 6.221  0.986 4800

dexch 0365 3.605 -4.178 5546 0097 5955 dexch 0.024 7.823 -4.663 4835  0.016 4686

pre 0162 .369 {1.CHH} 1000 0,810 5964 pre 0,126 1.333 (XL 1.000  0.813 4899

post  0.1537  0.363  0.000 1.000  0.802 5964 post 0.122 0.327  0.000 1.000 0806 4899

entropy 2429 0171 2.111 2,649 0,790 5964 entropy 2.455 0170 2,125 2,666 0841 4800

arteount 26,022 30.146 32000 73349 0.763 5064 arteound 106,700 214.462 12787 316,793 0.547 4800

sMEt 0005  0.002  -0.009 0002 0693 5964 sMEt -0.004 0002  -0.007  -0.002  0.745 4899

fMkEt 0334 0.080  0.195 0460  0.637 5964 FMkt 0,350 0035 0,271 0430 0715 4809

sGeovt  -0.007  (L004  -0L016 0002 0.565 5964 alzouvt -0.004 0002 -0.08 0001 0.619 48200

fGout 0200  0.096  0.163 0480  0.596 5964 fGout 0.236 0.035  0.150 0.328  0.613 4800

sCorp -0.002 0.001 -0.004 -0.001 0635 5964 sCaorp  -0.002 0001 -0,003 0 -0.001 00636 4890

fCorp 0169  0.034 (1.124 0.229  0.587 5964 fCorp 0.220 (.050 (1.15%9 0.314  0.750 4200

sComms  =0.002 0001 -0004 -0.001 0482 3964 sComms  =0.000 0.000  -0.001  -0.000 0464 4899

fComms 0,159 0064  0.082 0.289  0.696 5964 fComms 0.027 0013 0.012 0.052 0.554 4809

sMaere  -0.001 0000 -0L002 0000 0636 4964 sCredit -0.002 0001 -0uHM 0001 0.682 41200

fMacre 0048 0028  0.025 0105  0.620 5964 FCredit 0.167 0023 0137 0.208  0.576 4800
11/27/2017 Mamaysky
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Country list

Text measures

List of EM and DM countries

EM Countries

DM Countries

defined

11/27/2017

Country BBG Index TR Code Country BBG Index TR Code
1 Argentina BURCAP AR 1 Australia ASL2 Al
2 Brazil IBOV BR 2 Austria ATX AT
3 Chile IGPA CL 3 Belgium BELPRC  BE
4 China (PRC) SHCOMP CN 4 Canada SPTSX CA
5 Colombia COLCAP O 5 Denmark KAX DK
6 Czech Republic PX CZ 6 DM MXWO
T EM MXEF EMRG 7 Finland HIZX FI1
8  Estonia TALSE EE &  France CAC FR
9  Ghana GGSECI GH 9  Germany DAX DE
10 Hong Kong HSI HK 10 Greeee ASE GR
11 Hungary BUX HU 11 Iceland ICEXI 15
12 India SENSEX IN 12 Ireland ISEQ) 1E
13 Indonesia JCT 1D 13 Ttaly ITLMS IT
14 lsrael TA-25 IL 14 Japan NKY JP
15 Kenya NEIASI K 15  Luxembourg LUXXX LU
16 Malaysia FEMKLCI MY 16 Netherlands AEX NL
17T Mexico INMEX MX 17  New Zealand NZSE N7
18 Nigeria NGSEINDX NG 18  Norway OSEBX NO
19 Peru SPBL25PT PE 19 Portugal BVLX PT
200 Philippines PCOMP PH 200 Singapore S5T1 5G
21 Poland WIG20 PL 21  Spain IBEX 1S
22 Russia INDEXCEF  RU 22 Sweden OMX SE
23 Slovakia SKSM SK 23 Switzerland SP1 CH
24 Slovenia SBITOP s5Q 24 United Kingdom UKX GB
25 South Africa JALSH 7ZA 25  United States SPX s
26 South Korea KOSPI KR
27 Thailand SET30 TH
28 Turkey X100 TR
29  Ukraine PFTS UA

Mamaysky
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OV UNRLE 2NJ &dzydz

AThe entropy of an article is
O nl 1ac
v 3
An is 4gramiQa T NJ O igrarfisyin agidié | €
Ad is the historical conditional probability of

observing the # word ini conditional on the first 3

words
AFor montht, we estimate this over time windotv

HT Z-K 2 0
AO is a measure of how different the language
constructs in articlg are relative to a historical

sample

Text measures
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Network modularity

A Network modularityneasures the amount of connectivity in the network above
what would be expected by chance

A Define a network by cosine similarity
. 00
[ Q& Qo &0 TR0 T — .
rolfo]
where O is theit" column of the document term matrix
A Consider a partitiorCof this network withk communities

A Letebe a™Q “Qsymmetric matrix whosé,j)!" element is equal to the fraction
of all edge weights in the network that connect members of communitaes |

A The modularity of the network is
0 4 OAQA AQ| Q 0

where st sindicates the sum of matrix elements
A Community detection using LDA vyields similar results, though is computationally

more demanding Topi
OPICS
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We find 5 topics

AThe Louvain algorithm returns ~40 word clusters with
the following numbers of words

APlace words from small clusters into big clusters

Emerging markets Developed markets

Sizes of topic clusters

Sizes of topic clusters

11/27/2017

mmmmmmmmmm

Mamaysky

5 Topics for EM

Cluster number

AHow do topics evolve over time2opic stability)

5 Topics for DM
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Topic stability

AGiven two partitionsCand/ @ver a set oNwords, let

X ; be thenumber of common wordsetween cluster from C
and clustef from/ Q

ALetm(i) be an injective mapping froi@into/ @En
the overlap between the twalusteringgs

IA% WF
t U

AThis measures the fraction of tiewords that are
placed in thesamepaired categories iCand/ Q

A If this measure is 100%, it means a perfect match between
the two clusterings

EM

12% 17% 714% /8% 67%
DM 70% 79% 80% 84% /8% 5 topics
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Topic similarity across EM and DV

Similarity of developed and emerging market clusters
Mkt (EM)  Govt (EM) Corp (EM) Comms (EM) | Macro (EM)
Mkt (DM) (.59 0.01 0.01 (.13 0.05
Govt (DM) 0.01 .82 (.01 (.01 0.04
Corp (DM) 0.10 0.02 .23 0.07 0.04
Comms (DM) 0.01 0.01 0.03 (.33 0.21
Credit (DM) 0.04 (.04 (.46 (.03 (1.06

Table 2: Comparison of overlap between developed and emerging market clusters obtained
via the Louvain network algorithm. For two clusters, A and B, the corresponding entry
in the table reports #(AN B)/# (AU B).

5 Topics for EM
5 Topics for DM
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Examples of sentiment words

ANEGATIVEElosed, fears, disrupting, losses, accused

AUNCERTAINIMost, approximately, assumed,
contingent, believed

APOSITIV(Eeading, gained, strengthened, boosted,
prosperity

Text measures defined

11/27/2017 Mamaysky 32



Baker, Bloom and Davis measure

To investigate the role of policy uncertainty, we first
develop an index of economic policy uncertainty
(EPU) for the United States and examine its evolution
since 1985.2 Our index reflects the frequency of
articles in 10 Ieadlng US newspapers that contain the
foIIowmg triple:a SO2Yy2YAO0¢ :2NJ aSO;
Q dz;fOS NI I Ay é anﬂbmdzyhﬁréswb A
aO£Y3NBaasZ GRSTAOAGEEZ «a

Pa

GNBIdzE  GA2YE 2N a2 KAGS |

-- Baker, Bloom and Davis (2015)

Many questions
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Sample EM articles

Sample articles in each topic for emerging markets

5 Topics for EM

5 Topics for DM

Topic  Date Sent  Headline
Mkt 1997-11-06 -0.22  Elbit Lid<ELBT3. TA=<ELBTF.0=Q3 loss $0.11 per share
Mkt 1996-02-16  -0.22 Uganda shilling weakens against dollar
Mkt 1999-09-06  0.12 Hungarian shares open higher on Dow gains
Mkt 2015-03-05  0.12 BUZZ-USD/THB eked out small gains
Govt. 2011-03-16  -0.23  US objects to 'excessive foree’ in Bahrain
Govl, 1997-09-18  -0.22  Tehran mayor rejects resignations of 12 mavors
| Govt 2000-06-01  0.10  Clinfon says Putin can build strong, free Russia |
Govt. 2008-04-03  0.11  Mugabe's party expects runofl, says he will win
Corp 2011-01-19 -0.25 DBRIEF-Moody's downgrades Tunisia’s to Baad, outlook nega-
Live
Corp 2011-01-31 -0.26 BRIEF-Moody's downgrades Egypt to Ba2, negative outlook
Corp 2013-05-02  0.14 CORRECTED-TABLE-Philippines’ sovereign credit rating his-
Lory
Corp 2013-03-27  0.16 TABLE-Philippines’ sovereign credit rating history
Comms  2008-09-12 -0.13 BP says Baku-Supsa oil pipeline remains shut
Comms  1996-05-09 -0.12  Russia’s Novorossiisk oil port still shut by fog
Comms  2006-12-27 0,08 Great Offshore buys anchor-handling tug vessel
Comms  1997-06-26 0.08  Tunisia tender for 150,000 T 1.5, wheat detailed
Macro  1996-03-07 -0.12 Hungary 1995 C/A deficit, falls to $2 48 hillion
Macro  2003-04-30 -0.11 Turkish Jan-Feb ¢/a deficit jumps to $1.178 bin
Macro  2006-03-10  0.00 |Sao Paulo volta a registrar inflacao no comeco de marco |
Macro  20012-09-11  0.01 CORRECTED-Lithuania current account surplus rises in June
11/27/2017 Mamaysky
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Sample DM articles

11/27/2017

Sample articles in each topic for developed markets

Topic Date sSent. Headline

Mkt 2012-05-21 -0.20 BRIEF-FINRA Panel awards John Galinsky 33.5 mln in com-
pensatory damages for breach of contract against Advanced Eq-
uitics

[ Mkt 2003-03-25 -0.20  Euro rises above $1.07 against dollar on war |
Mkt 1996-01-18  0.12  UK’s Clarke confident about inflation, growth
Mkt 2010-11-02 _ 0.12  BRIEF-Metro CEO cautiously optimistic for good christmas

BRIEF-UK Serious Fraud Office to probe Madoll’s UK opera-

Govt 2009-01-08  -0.30
tions

Govt 2005-09-09 -0.25 Soccer-Former secretary’s claim against English FA dismissed

Govt 2014-04-29  0.13 BUZZ-GBP-4/5 on UKIP to win a seat in 2015 UK elections

Govt 2013-09-20  0.13 BUYZ-GBP-5/4 UKIP win most votes in European election

Corp 2014-07-21  -0.15 BRIEF-Valeant Pharmacenticals contacts Quebec and 1.5, reg-
ulators about. Allergan’s false and misleading statements

Corp 2015-12-16 -0.15 BRIEF-NQ Mobile announces termination of proposed divest-
ment. of Beijing Tianya

Corp 1996-05-26 0.13 Rangatira has 9.77 pet stake in Advantage <ADV.NZ>

Corp 2015-08-11  0.14 BRIEF-Tom Tailor to improve earnings in 2016 - CEO

Comms  2002-04-17 -0.07  Australasia port conditions - Lloyds

Comms  2012-06-13  -0.07 Cooperatives cut, German 2012 wheat crop lorecast

Comms  2006-10-10  0.13 TAKE A LOOK- Weekly US state crop progress reports

Comms  2006-10-16  0.13 TAKE A LOOK- Weekly US state crop progress reports

Credit  1998-11-16 -0.29 TABLE - NeoPharm Inc <NEQ.A> Q3 net loss

credit. 1998-07-10 -0.27 TABLE - NDC Automation Ine < AGVS.0B= ()2 loss

Credit  2012-02-21 022 BRIEF-Moody’s revises euramax’s outlook to stable from posi-
Live

I Credit  2011-04-21 0,23 BRIEF-Moody’s revises Pulte’s outlook to stable from positive

Mamaysky
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Event study econometric Issues

AOur return model is estimated over entire sample
AEvidence of alpha/news correlations in rolling windows

ANews event is not independent of stock prices
AEvent windows overlap

ASerial correlation within a country
ACrosssectional correlation andsynchronicity
ACross serial correlations

Event studies EM
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Control variables

Data definitions summary

Empirical results

Variable Definition
refurn  Total monthly stock returns (in %) including capital gains and dividend yield
return'®  Cumulative stock returns from the start of month ¢ to the end of month £ + 11
stgma  Rolling 20-day realized volatility reported in annualized terms
drawdown  Next 12-month maximum drawdown in percent
relmi  Negalive portion of returns
retpl  Positive portion of returns
value Stock price level of five years ago divided by current stock price level
gdp Rate of growth of real GDP
gdpde flator  Rate of change of the GDP deflator
cp  Private sector credit to GDP ratio
dep  First dilferenced of eredit to GDP ratio
rate  Interest rate
dexch  Change in currency exchange rate to US Dollar, truncated at £50%
pre  Dummy variable set to 1 if month ¢ is 6 or fewer months prior to an election
post  Dummy variable set to 1 il month ¢ is 6 of [ewer months alter an election
entropy Measurement of unusualness
artcount  Number of articles writing about a country given one-month period
s|Topic|  Sentiment in a given month due to Topic
f[Topic] Frequency of articles in a given month due to Topic
11/27/2017 Mamaysky
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Summary of panels

Emerging markets Developed markets ) )
. return return'®  sigma  drawdown | return return'® sigma  drawdown A g means Va”able IS
sty + + -
sigma 3 L N excluded from
refurn,, |+ s o | regression
retmi |0 @ + s o + A Standard errors:
retind; o | & & & & & &
| wvaluwe; + + | (0] FOrretUI'n and
gdpy | - . )
s fleron! sigmaregressions
P - + we cluster by time
ey +
[ rate, ¥ o T o Forreturni2and
‘E‘”"’;T ! ' ' + drawdowncluster
post along both
it N - . .
i : — : dimensions
 sMEt n i
i o (Thompson 2011)
sGovty + +
fGouty + + +
sCorpy I
Comi|- - I - - N Summary of results
sComms, || + -
Comma EM panel summary
sMacro DM panel summary
| FMacrog || + -+
sCredit,
JTCredit;
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DM panel summary

11272017  Summary of panels Mamaysky
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