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H4N- Word Cumulative HAN- Word Cumulative
Inf Word Count % Inf Word Count %
J LOSS 9.73% 9.73% LOSS 9.51% 9.51%
./ LOSSES 5.67% 15.40% ./ LOSSES 7.58% 17.10%
CLAIMS 3.15% 18.55% w  IMPAIRMENT 4.71% 21.81%
./  IMPAIRMENT 3.04% 21.59% RESTRUCTURING 2.93% 24.74%
W AGAINST 2.58% 24.17% ./ DECLINE 2.89% 27.62%
./ ADVERSE 2.44% 26.61% CLATMS 2.71% 30.33%
RESTATED 2.09% 28.70% w  ADVERSE 2.44% 32.77%
J,  ADVERSELY 1.75% 30.45% w  AGAINST 2.01% 34.78%
RESTRUCTURING  1.72% 32.17% v ADVERSELY 1.94% 36.72%
LITIGATION 1.67% 33.83% LITIGATION 1.67% 38.40%
DISCONTINUED 1.57% 35.40% CRITICAL 1.63% 40.03%
TEEMINATION 1.35% 36.75% DISCONTINUED 1.62% 41.64%
~  DECLINE 1.19% 37.93% .  DECLINED 1.30% 42.94%
./ CLOSING 1.08% 39.01% TERMINATION 1.06% 44.00%
J  FAILURE 0.97% 39.98% W NEGATIVE 0.96% 44.96%
UNABLE 0.84% 40.82% ./ FAILURE 0.93% 45.89%
J  DAMAGES 0.82% 41.64% UNABLE 0.91% 46.80%
w/  DOUBTFUL 0.77% 42.41% ./ CLOSING 0.86% 47.65%
./ LIMITATIONS 0.75% 43.17% NONPERFORMING  0.81% 48.47%
./ FORCE 0.74% 43.91% IMPAIRED 0.81% 49.28%
~  VOLATILITY 0.73% 44.64% /  VOLATILITY 0.79% 50.07%
CRITICAL 0.73% 45.37% v/ FORCE 0.75% 50.82%
v IMPAIRED 0.70% 46.07% W NEGATIVELY 0.73% 51.56%
TERMINATED 0.70% 46.77% ./ DOUBTFUL 0.72% 52.27%
W COMPLAINT 0.63% 47.39% W CLOSED 0.70% 52.97%
./ DEFAULT 0.57% 47.96% ./ DIFFICULT 0.69% 53.66%
J  NEGATIVE 0.51% 48.47% .  DECLINES 0.63% 54.299%
J,  DEFENDANTS 0.51% 48.99% v, EXPOSED 0.60% 54.899%
 PLAINTIFFS 0.51% 49.49% w/  DEFAULT 0.59% 55.48%
./ DIFFICULT 0.50% 50.00% .~/ DELAYS 0.56% 56.04%
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Exhibit 4: S&P 500 Trends in Sentiment Change

Calendar Quarters E i

GICS Industry Groups Q3 2016 04 2016 Q12017 Q2 2017 i

Consumer Services -4.1% -4.0% 16.9% 1
Software & Services -0.2%, A4 1% -3.9% i Semmtiment

Transportation -3.6% -2.8% 14.6% | | Improved

Diversified Financials 5.4% 16.5% 18.0% !

Technology Hardware 8 Equipment A.8% 7.1% 18.1% 17.5% i

Banks -3.7% -0.4% 18.1% 16.8% I

Capital Goods -1,9% 9.1% 16.9% 15.5% |

Commercial & Professional Services 7.6% -4 4% -6.2% | 14.6% i

Utilities -4 6% 7.2% 708 | 14.1% i

Insurance 0.0% 10.2% 11.9% i

Energy 0.1% 25.8% 10.3% i

Real Estate -11.5% -2.4% 0.5% | 5.5% i

Media -11.6% 5.0% | 4.2% i

Materials 5. 7% -1.8% 12.2% | 1.4% !

semiconductors & Semiconductor Equipment 6.3% -3.7% 14.5% | 0.5% i

Retailing -0.3% 2.4% | -1.6% i

Consumear Durables & Apparel 10. 7% 0. 2% -4 7% -2.6% !

Pharmaceuticals, Biotechnology & Life Sciences -5.7% -3.6% -1.3% | -2.9% i

Household & Personal Products -3.3% -2.9% 7.8% | -3.9% H l
Food & Staples Retailing -0.8% -16.5% | -4.0% i
Food, Beverage & Tobacco 2.2% 0. 4% -3.6% | -5.0% i
Health Care Equipment & Services -8.2% -2.7% 108 | -7.5% | | Sentiment

Autos B Components -14.6% -4.3% - -B.5% {Deteriorated

Telecommunication Services 9.1% !

1

Mote: Sentiment is defined as the proporticen of negative words in an eamings call using Lougrahan and McDonald
(2011). Sentiment changes are measured guarter-over-quarter from four guarters ago where the wvalues are
multiplied by -1 to make results easier to interpret. Industry group level values are rolled up equal-weighted from the
stock-level. Source: S&F Global Market Intelligence Quantamental Research. Data as of 08/087/2017.
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N V12 INWI NNT NN1YT 177NN 7WNnn INWIIA 17T 17700 .070020 0'KW1I7 Uil 7% -3
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1930 (NIIW N1N2AN W [ NIMIT 39 7V 01) 021N 7INXINT 1270 W7 W WwAw 17 9V NINXIND
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OUpwn 9w avpwn moonia nvap 139007 qomn

nrnan NINWA NMWTA AT NYTI - NN DT NN | .2.2
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2101 INT 19w N1PNN2N NINWIA 010191 NIWTN VTN 0 TINN W NPT NVTI 112V
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The Thomson Reuters NewsScope Event Indi-- X171 1T OINN2 OJ1WNI0 0071901 TN
0771710119 OV ,“D0N 10NN TW O™MINA NN'WN NNNX NTANIWTN 217'W7 NNA0N WNWni,ces
ATU13 N1 NN T2 O'WINN TN 7193101 N2J7IM NNA0NIT.071370 7131 Nvpwin 9w 0mnow
W NI OINa AT 01w WIN'W NTUXNANI *2.0T0N N132% 007021 V1 04N 01N 1INY

2NN 7910 IN1I00P0 UTMn

fWYJ ,qQ0132 310N 771N X7 NN NTA TINIV0H0 TNIWTN YT N1777WN N1 NiNNov’9
AT17IN IXT NITNNAN N1TAWAIA 010192 NVAING NIVT MNYJA ONIiwT 0Mpnnl win'w
N7 131N 03310 W 21 190N T VU N1VAMI1 NIVT JW 1T 110N 717N .01 N1VIIN W
NNIPIN XPIO NNWIM 2712m1721 YW Inona N3wna 737 XnaiTd .(Opinion mining) NVT

Environmental, social and governance reporting in annual reports: A textual analysis, Philipp Baier, Marc 29
2020 ,Berninger, Florian Kiesel

.2020 ,Economic Causal-Chain Search Using Text Mining Technology, Kiyoshi Izumi and Hiroki Sakaji 30

2020 ,NLP in the Stock Market, Roshan Adusumilli 31

Stock Price Forecasting by Combining News Mining and Time Series Analysis , Xiangyu Tang, Chunyu Yang, 32
2009 ,Jie Zhou

Managing real-time risks and returns: The Thomson Reuters NewsScope Event Indices, Alexander D.Healy & 33
Andrew W.Lo

,NLP in FinTech Applications: Past, Present and Future, Chung-Chi Chen, Hen-Hsen Huang, Hsin-Hsi Chen 34
2019
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