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* Introduction

ÅAutomated processing of natural language allows:
VPractitioners to monitor information in real time

VResearchers to systematically study how markets react 
to information

ÅPrior work has (mostly) focused on short-term 
responses of individual US stocks to news
VGeneral finding of short-term underreaction to news

ÅDo news forecast longer horizon, country level 
outcomes?
VWe construct news measures that seem to do so

V²Ŝ ǘƘƛƴƪ ǿŜΩǊŜ ǘƘŜ ŦƛǊǎǘ ǘƻ ŦƻŎǳǎ ƻƴ ǘƘƛǎ ǉǳŜǎǘƛƻƴ
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How to measure country level news?

ÅNews measures:
ÅSentiment

ÅFrequency

ÅUnusualness

ÅNews topics

ÅWe are particularly interested in news topics:
ÅWhat are country level news topics?

ÅDoes importance of news differ by topic?

ÅDo topics differ from EM to DM?

ÅHow do topics evolve over time?

ÅLƴ ǘƘƛǎ ǇŀǇŜǊΣ ǿŜ ǎŎǊŀǘŎƘ ǘƘŜ ǎǳǊŦŀŎŜΧ
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Do news forecast country level outcomes?

ÅWe look at four variables at the country level
ÅbŜȄǘ ƳƻƴǘƘΩǎ ǊŜǘǳǊƴ-- return

ÅNext 12-month returns -- return12

ÅbŜȄǘ ƳƻƴǘƘΩǎ ǊŜŀƭƛȊŜŘ Ǿƻƭŀǘƛƭƛǘȅ-- sigma

ÅNext 12-month maximum drawdown -- drawdown

ÅLook at stock market indexes
ÅReturns measured in US$ terms ςfrom perspective of a 

US-based investor

ÅAnalyze responses separately for
Åemerging market (EM), and

Ådeveloped market (DM) countries
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{ƻƳŜ ŀƴǎǿŜǊǎΣ Ƴŀƴȅ ǉǳŜǎǘƛƻƴǎΧ
Answers

ÅShort term country-level responses appear different than single name responses

ÅEM is different from DM

ÅTopics matter

ÅEvidence of out-of-sample predictive ability

ÅEvidence of regime shifts in coefficients

ÅOur approach compares favorably to a prioriapproaches, like Baker, Bloom and 
5ŀǾƛǎΩeconomic policy uncertainty

Questions

ÅWhy do effects of sentiment depend on topic?

ÅDo stock index returns cause news?

ÅWhy are EMs different from DMs?

ÅHow much of predictability is from currency effect?

ÅIs the effect causal?  Is it underreaction?  Limited attention?  Will it change?
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* Text measures defined
Data:

ÅThomson-Reuters digital news archive from 1996τ2015

Å5mm EM and 12mm DM articles

Å52 countries, 28 DM and 24 EM (country list)

Text measures:

Åartcountςnumber of articles per country per month

Åentropyςάunusualnessέ ƻŦ ŀƴ ŀǊǘƛŎƭŜ j (Glassermanand Mamaysky 2016)

Ὄ

ᶰ

ὴÌÏÇά

Ç9ΦƎΦ άhǊŘŜǊ ƛƳōŀƭŀƴŎŜ ƻŦ 10,000ǎƘŀǊŜǎέ Ǿǎ άhǊŘŜǊ ƛƳōŀƭŀƴŎŜ ƻŦ 2,000,000ǎƘŀǊŜǎέ

Åsentimentςthe difference of positive and negative words divided by total words 
in article j:

ί
ὖὕὛ ὔὉὋ

ὥ
ÇWord sentiment comes from LoughranςMcDonald dictionary (examples)
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Topic detection
Intuition

Find groups of words that tend to co-occur together in articles

Details
Å1242 econ words

ÅStart w/ 237 words from index of Beimand Calomiris(2001) and find other 
words, bigrams and trigrams from EM corpus based on cosine similarity

Åeg. barriers, currency, parliament, macroeconomist, IMF, and soybean

ÅWe have 2 document term matrixes:
ÅEM: 5mm articlesx 1,240 words

ÅDM: 12mm articlesx 1,242 words

ÅCompute cosine similarity matrixes (1,242 x 1,242)
ÅEach word/phrase represented by 5mmor 12mmlength vector

ÅThen do community detection (via modularitymaximization)
ÅOur topics are mutually exclusive (LDA gives similar answers)
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5 Topics for EM
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5 topics
Topic similarity



5 Topics for DM
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The final country level measures

ÅLet Ὢȟbe the fraction of 
econ words in article j
that are about topic ̱

ÅArticle sentiment is ί

ÅTopic sentiment is
ίȟḳὪȟ ί

ÅAggregate the article 
level measures into daily 
measures (weighted by 
number of overall words)

For a given country, we 
have 12 daily text 
measures:

Åentropy

Åarticle count

ÅsMkt / fMkt

ÅsGovt/ fGovt

ÅsCorp/ fCorp

ÅsComms/ fComms

ÅsMacro/ fMacro (EM)

ÅsCredit/ fCredit(DM)
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* Empirical observations
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EM Sentiment

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

ÅPC2 ςrelative 
sentiment of Markets 
to Government

ÅSome evidence of a 
regime shift in PC2 
around the financial 
crisis



More principal components
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DM Sentiment

ÅFor 120 DM sentiment 
series (24 countries x 
5 topics) we look at 
first 2 PCs

ÅPC2 ςrelative 
sentiment of Markets 
to Government 
(again!)

ÅSome evidence of a 
regime shift in PC2 a 
little before the 
financial crisis



Event studies ςEM
ÅCumulative abnormal returns in 10 

day windows around news events

ÅBottom, middle and top decileof 
news sentiment

ÅLots of caveats

Observations

ÅStock index prices drift into news 
(news not exogenous)

ÅNo drift around neutral news

ÅTopics with post event drift:
ÅMkt (both)
ÅComms(negative)

ÅDifferent from single name results, 
where there is little evidence of 
drift post negative news (e.g. 
Tetlocket al., Henderschottet al.)

ÅThe mechanism must differ
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Event studies ςDM

Observations

ÅNews is more of a 
surpriseƛƴ 5aΩǎ
ÅBigger event-day 

jumps

ÅSome topics show 
post event drift:
ÅMkt (negative, 

both?)

ÅCorp(positive)

ÅCredit(both)
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* Empirical results
ÅFor EM and DM samples, run panel regressions ςwith 

country fixed effects ςto forecast t+1 observations of:
Vreturn
Vreturn12

Vsigma
Vdrawdown

ÅControl for many variablesthat have been shown to 
have forecasting power for future returns
ÅThe no-text measure regression is our Baseline model

ÅAll text measures (except entropy) are normalized to 
unit variance

ÅRun regressions in the 1st and 2nd half of the sample, as 
well as for the overall sample
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EM drawdown residuals DM drawdown residuals



Summary of results
ÅNews matters for EM and DM!
ÅBut results differ across EM and DM
ÅBaseline R2 lower for EM
Å% increase in R2 from text measures larger for EM

ÅSign of effects (i.e. good news or bad) is consistent 
across return, return12, sigma, and drawdown
ÅContext matters:
Åpositive sentiment in Govt, Corp ς> bad news
Åpositive sentiment in Mkt ς> good news

ÅIncremental explanatory power largest for return12 and 
drawdown; explanatory power lower for returnand 
sigma
ÅEvidence of state dependence, especially for entropy
ÅDƻŜǎ ŦǊƻƳ ŀ άōŀŘέ ǇǊŜ-ŎǊƛǎƛǎ ǘƻ ŀ άƎƻƻŘέ Ǉƻǎǘ-crisis
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* Out-of-sample testing

ÅDo we have too many explanatory variables?

ÅWhat about regime shifts?

ÅCheck out-of-sample forecasting performance

ÅRun rolling 5-year lasso regressions in t-нпΣΧΣt-1 for 
forecasting month t outcomes

ÅEvidence of out-of-sample forecasting ability for 
return12 and drawdown, for both EM and DM

ÅEffects are economically large for investors
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* Conclusion

Useful information in text for medium-term country-
level outcomes!

ÅDifferent dimensions of text matter
ÅIn particular, context

ÅEffects differ across EM and DM

ÅEffects differ over time

ÅEvidence of out-of-sample forecasting ability

ÅNext:
ÅCurrency effects?

ÅTrading strategies?
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Appendix
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Country list

11/27/2017 Mamaysky 26

Text measures 
defined



9ƴǘǊƻǇȅ ƻǊ άǳƴǳǎǳŀƭƴŜǎǎέ
ÅThe entropy of an article is

Ὄ

ᶰ

ὴÌÏÇά

Åὴ is 4-gram iΩǎ ŦǊŀŎǘƛƻƴ ƻŦ ŀƭƭ п-grams in article j

Åά is the historical conditional probability of 
observing the 4th word in i conditional on the first 3 
words
ÅFor month t, we estimate this over time window t-
нтΣΧΣǘ-4

ÅὌ is a measure of how different the language 
constructs in article j are relative to a historical 
sample
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Network modularity
ÅNetwork modularitymeasures the amount of connectivity in the network above 

what would be expected by chance

ÅDefine a network by cosine similarity

ίὭάὭὰὥὶὭὸώέὪὭὥὲὨὮḳ
ὈὈ

Ὀ Ὀ

where Ὀ is the ith column of the document term matrix

ÅConsider a partition Cof this network with k communities

ÅLet e be a  Ὧ Ὧsymmetric matrix whose(i,j)th element is equal to the fraction 
of all edge weights in the network that connect members of communities i and j

ÅThe modularity of the network is

ὗ 4ÒÁÃÅὩ Ὡ Ὡ ὥ

where  ȿẗȿindicates the sum of matrix elements

ÅCommunity detection using LDA yields similar results, though is computationally 
more demanding
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ÅThe Louvain algorithm returns ~40 word clusters with 
the following numbers of words

ÅPlace words from small clusters into big clusters

ÅHow do topics evolve over time?  (topic stability)

We find 5 topics
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5 Topics for EM
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Topic stability
ÅGiven two partitions C and /Ωover a set of N words, let

Xi,j be the number of common words between cluster i from C
and cluster j from /Ω

ÅLet m(i) be an injective mapping from Cinto /ΩΣ then 
the overlap between the two clusteringsis

ÍÁØ
ẗ

ρ

ὔ
ὢȟ

ÅThis measures the fraction of the N words that are 
placed in the samepaired categories in Cand /Ω
ÅIf this measure is 100%, it means a perfect match between 

the two clusterings
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5 topics

Time 96-99 00-03 04-07 08-11 12-15

EM 72% 77% 74% 78% 67%

DM 70% 79% 80% 84% 78%



Topic similarity across EM and DM
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Examples of sentiment words

ÅNEGATIVE: closed, fears, disrupting, losses, accused

ÅUNCERTAIN: almost, approximately, assumed, 
contingent, believed

ÅPOSITIVE: leading, gained, strengthened, boosted, 
prosperity
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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 leading US newspapers that contain the 
following triple: άŜŎƻƴƻƳƛŎέ ƻǊ άŜŎƻƴƻƳȅέ; 
άǳƴŎŜǊǘŀƛƴέ ƻǊ άǳƴŎŜǊǘŀƛƴǘȅέ; and one or more of 
άŎƻƴƎǊŜǎǎέΣ άŘŜŦƛŎƛǘέΣ άCŜŘŜǊŀƭ wŜǎŜǊǾŜέΣ άƭŜƎƛǎƭŀǘƛƻƴέΣ 
άǊŜƎǳƭŀǘƛƻƴέ ƻǊ ά²ƘƛǘŜ IƻǳǎŜέ. 

-- Baker, Bloom and Davis (2015)

11/27/2017 Mamaysky 33

Many questions



Sample EM articles
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Sample DM articles
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Event study econometric issues

ÅOur return model is estimated over entire sample
ÅEvidence of alpha/news correlations in rolling windows

ÅNews event is not independent of stock prices

ÅEvent windows overlap

ÅSerial correlation within a country

ÅCross-sectional correlation and asynchronicity

ÅCross serial correlations
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Event studies EM



Control variables
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Empirical results



Summary of panels
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Å Ø means variable is 
excluded from 
regression

Å Standard errors:
o For return and 

sigmaregressions 
we cluster by time

o For return12 and 
drawdowncluster 
along both 
dimensions 
(Thompson 2011)

Summary of results
EM panel summary
DM panel summary



DM panel summary
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