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Agenda for our Workshop

 Background on Textual Analysis in Accounting/Finance/Economics.

How to measure tone?
o Tetlock (2007)
o Loughran and McDonald (2011)

* |Implementing your first Textual Analysis in Python

o Installing and starting Python
Transcript of earnings announcement call as example If you have questions

O
o Programming first steps in Python please use the chat in
o Helpful software the conference app.
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Tetlock (2007) — Motivation (1) AL

Abreast of the Market column in the Wall Street Journal; January 7, 2004
Title: Sun Microsystems, Brocade Rise; Gateway Loses Large-Cap Status

By Karen Talley, Dow Jones Newswires

 NEW YORK -- Sun Microsystems and Brocade Communications Systems helped the Nasdaq Composite
Index hit a two-year high, while the Dow Jones Industrial Average pulled back a bit.

* The Nasdaq gained 10.01 points, or 0.49%, to 2057.37, its highest level in 24 months. The Dow Jones
Industrial Average fell 5.41 points, or 0.05%, to 10538.66 after a 134-point rise on Monday, and the S&P
500 index rose 1.45 points, or 0.13%, to 1123.67, a new 20-month high.

 The generally upbeat movement came despite some downbeat economic news. But investors are looking
farther out "and buying on what they believe will be an improving economic picture,” said Mark Donahoe,
managing director, institutional sales trading, at Piper Jaffray. "We're starting to see much more institutional
involvement."

* Sun Microsystems gained 33 cents, or 7%, to $5.03 after Merrill Lynch raised its sales and earnings
estimates, saying checks, though not complete, suggest the maker of large computer systems experienced
a strong close to the latest quarter.

17. Marz 2020 Alexander Hillert, Introduction to Textual Analysis using Python



GOETHE @.

Tetlock (2007) — Motivation (2) UNIVERSITAT
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Motivation of Tetlock (2007)
* ‘Abreast of the Market’ column in the WSJ

One of the more fascinating sections of the WS<JJ 1s on the inside of the
back page under the standing headline “Abreast of the Market.” There
you can read each day what the market did yesterday, whether it went up,
down or sideways as measured by indexes like the Dow Jones Industrial
Average ... .In that column, you can also read selected post-mortems from
brokerage houses, stock analysts and other professional track watchers
explaining why the market yesterday did whatever it did, sometimes with
predictive nuggets about what it will do today or tomorrow. This 1s where
the fascination lies. For no matter what the market did—up, down or
sideways—somebody will have a ready explanation.

Vermont Royster (Wall Street Journal, “Thinking Things Over Abaft of
the Market,” January 15, 1986)

» What is the relation between the content of the ‘Abreast of the Market’ column and daily
stock market activity?

17. Marz 2020 Alexander Hillert, Introduction to Textual Analysis using Python



GOETHE @
Tetlock (2007) — Tone Measurement (1) eI

Tone measurement

'Bag of the word approach’ / dictionary approach:

 Count the number of words of a specific category/list (e.g., negative, positive).

» Calculate the fraction of these words by dividing the category word count by the total number of
words.

Which word lists?

-> General Inquirer Harvard IV-4 psychosocial dictionary

» [/ dictionaries, e.g.
o Negative: 2,291 words
o Positive: 1,902 words
o Passive: 911 words
o Pleasure: 168 words

 The dictionaries are available at;
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Tetlock (2007) — Tone Measurement (2) T

Tone measurement
How to aggregate the 77 dimensions into a single factor?
-> Principal component analysis (PCA).

o Linear combination of the General Inquirer categories.
o Choose the factor with the largest variance.

* Results of the PCA:

o Positive weights: negative, weak, fail, and fall categories.
o Negative weight: positive category.
- first factor is a pessimism factor.

17. Marz 2020 Alexander Hillert, Introduction to Textual Analysis using Python
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Tetlock (2007) — Sentiment and DJIA Returns UNIVERSITAT

Main result — Sentiment and market returns
Time-series regressions of returns on sentiment; Tetlock (2007) - Table 2

Dow; = ay + B - L5(Dow;) + y; - L5(BANws;) + 61 - L5(VIim;) + Ay - Exog,_1 + &1+

» EXxog.: January dummy, day-of-the-week dummies, October 19, 1987 dummy.
 (Coefficients measure the effect of a one std. dev. increase in negative investor sentiment on returns (in bp).

Regressand: Dow Jones Returns

News Measure Pessimism Negative Weak ® LOW Sentiment prediCtS |OW
BdNuws,_ 8.1 —4.4 6.0 market returns the next day.
BdNws;_ 0.4 3.6 2.0

BdNuws, 05 o4 _1s * Returnreversal on the
BdNws;_4 4.7 4.4 6.3 subsequent four days is about
BdNws;_s5 1.2 2.9 3.6 . S
+2(5) Woint] 20.0 20.8 26.5 the same magnitude as initial
p-value 0.001 0.001 0.000 reaCtlor . % medla tOne

Sum of 2 to 5 6.8 9.5 10.7 : :

x2(1) [Reversal] 4.05 8.35 10.1 predICtS Sentlment

p-value 0.044 0.004 0.002
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Agenda for our Workshop

 Background on Textual Analysis in Accounting/Finance/Economics.

How to measure tone?
o Tetlock (2007)
o Loughran and McDonald (2011)

* |Implementing your first Textual Analysis in Python
o Installing and starting Python
o Transcript of earnings announcement call as example
o Programming first steps in Python
o Helpful software
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Loughran and McDonald (2011) - Motivation e T

Is the Harvard dictionary suitable for a business context?

Analyzing the words in the dictionary shows
* Neutral meaning
o Examples: tax, costs, expense, liabilities.
o —» tone measurement is noisy.
« Systematic bias
o Capital = banking and insurance
o Crude -> oil industry
o Mine = precious metals and coal

o lllustration of the magnitude of the problem: in the 1999 10-K of Coeur d’Alene Mines
Corporation, the word ‘mine’ accounts for 25% of all negative words.

Main result of the study: almost 75% of the words in the Harvard |V psychosocial dictionary
are misclassified in business contexts.
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Loughran and McDonald (2011) — Word lists (1)

Loughran and McDonald’s word lists
1. Negative: 2,337 words
o 1,121 overlap with Harvard negative
o Restated, litigation, termination, unpaid, investigation, serious, deterioration, efc.
2. Positive: 353 words
o Achieve, efficient, improve, profitable, etc.
3. Uncertainty: 285 words
o General notion on imprecision, not only risk
o Approximate, depend, fluctuate, indefinite, uncertain, etc.
4. Litigious: 731 words
o Claimant, deposition, testimony, etc.
5. Modal strong: 19 words
o Always, highest, must, etc.
0. Modal weak: 27 words
o Could, depending, might, etc.

Alexander Hillert, Introduction to Textual Analysis using Python
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Loughran and McDonald (2011) — Word lists (2) A g o

Details on the construction of the dictionaries

 How are these lists created?

1. Take the list of all words contained in the 10-Ks.
2. Manually classify all words that occur in at least 5% of the filings.

» Word lists can be downloaded from Bill McDonald's webpage.

e Listinclude inflected versions of the word lists.

o Accident, accidental, accidentally, and accidents
o The expand the original Harvard negative list from 2,005 (word stem) to 4,187 words (incl. inflections)
o Problem with stemming: odd vs. odds, good vs. goods (costs of goods sold).

Alexander Hillert, Introduction to Textual Analysis using Python 11
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Most frequent words from the Harvard negative dictionary

Full 10-K Document MD&A Subsection
Word % of Total Word % of Total
in Fin-Neg in Fin-Neg
Fin- Word Cumulative Fin- Word Cumulative
Neg Word Count % Neg Word Count Yo
TAX 4.83% 4.83% COSTS 6.45% 6.45%
COSTS 4.61% 9.44% EXPENSES 5.51% 11.96%
of LOSS 3.77% 13.21% EXPENSE 4.70% 16.66%
CAPITAL 3.62% 16.83% TAX 4.68% 21.34%
COST 3.51% 20.34% CAPITAL 4.24% 25.58%
EXPENSE 3.12% 23.46% COST 3.70% 29.28%
EXPENSES 2.92% 26.38% i LOSS 3.29% 32.57%
LIABILITIES 2.66% 29.04% DECREASE 3.06% 35.63%
SERVICE 2.57% 31.61% RISK 2.97% 38.60%
RISK 2.34% 33.95% o LOSSES 2.62% 41.22%
TAXES 2.23% 36.18% DECREASED 2.21% 43.44%
J LOSSES 2.20% 38.38% LIABILITIES 2.15% 45.58%
BOARD 2.13% 40.51% LOWER 2.10% 47.69%
FOREIGN 1.68% 42.20% TAXES 1.95% 49.63%
VICE 1.52% 43.71% SERVICE 1.91% 51.55%
LIABILITY 1.41% 45.12% FOREIGN 1.87% 53.42%
DECREASE 1.29% 46.41% o IMPAIRMENT 1.63% 55.05%
of IMPAIRMENT 1.18% 47.59% CHARGES 1.40% 56.44%
LIMITED 1.10% 48.69% LIABILITY 1.16% 57.60%
LOWER 1.01% 49.70% CHARGE 1.16% 58.76%
4 AGAINST 1.00% 50.70% RISKS 1.05% 59.80%
MATTERS 0.99% 51.69% i DECLINE 1.00% 60.80%
f ADVERSE 0.94% 52.63% DEPRECIATION 0.92% 61.72%
CHARGES 0.94% 53.57% MAKE 0.86% 62.58%
MAKE 0.89% 54.46% " ADVERSE 0.84% 63.42%
ORDER 0.88% 55.33% BOARD 0.79% 64.21%
RISKS 0.85% 56.19% LIMITED 0.78% 64.99%
DEPRECIATION 0.85% 57.04% EXCESS 0.71% 65.70%
CHARGE 0.83% 57.87% ORDER 0.70% 66.40%
EXCESS 0.82% 58.69% o AGAINST 0.70% 67.10%
17. Marz 2020 RAIEACIIUET TTHIEIL, HUUUULLULL WU TEAWUI ATIAIYSIS USITIY FYUIUI

Results

 Listis dominated by HVD neg. words that
are not meaningful in a business context.

* Only 5 (6) of the 30 most frequent HVD neg.
words in the overall text (in the MD&A) are
included in LMD neg.

Loughran and McDonald (2011) —Table 3, part 1
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Loughran and McDonald (2011) — Comparison of word lists (2)
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Most frequent words from the Loughran and McDonald negative dictionary

Full 10-K Document MD&A Subsection
Word % of Total Word % of Total
in Fin-Neg in Fin-Neg
H4N- Word Cumulative H4N- Word Cumulative
Inf Word Count % Inf Word Count %
v LOSS 9.73% 9.73% v LOSS 9.51% 9.51%
v LOSSES 5.67% 15.40% v LOSSES 7.58% 17.10%
CLAIMS 3.15% 18.55% v IMPAIRMENT 4.71% 21.81%
v IMPAIRMENT 3.04% 21.59% RESTRUCTURING 2.93% 24.74%
v AGAINST 2.58% 24.17% v DECLINE 2.89% 27.62%
v ADVERSE 2.44% 26.61% CLAIMS 2.71% 30.33%
RESTATED 2.09% 28.70% v ADVERSE 2.44% 32.77%
v ADVERSELY 1.75% 30.45% v 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%
TERMINATION 1.35% 36.75% DISCONTINUED 1.62% 41.64%
v DECLINE 1.19% 37.93% v  DECLINED 1.30% 42.94%
v CLOSING 1.08% 39.01% TERMINATION 1.06% 44.00%
v FAILURE 0.97% 39.98% v NEGATIVE 0.96% 44.96%
UNABLE 0.84% 40.82% v FAILURE 0.93% 45.89%
v  DAMAGES 0.82% 41.64% UNABLE 0.91% 46.80%
v DOUBTFUL 0.77% 42.41% v CLOSING 0.86% 47.65%
v LIMITATIONS 0.75% 43.17% NONPERFORMING 0.81% 48.47%
v FORCE 0.74% 43.91% v IMPAIRED 0.81% 49.28%
v/ VOLATILITY 0.73% 44.64% v VOLATILITY 0.79% 50.07%
CRITICAL 0.73% 45.37% v FORCE 0.75% 50.82%
v IMPAIRED 0.70% 46.07% v  NEGATIVELY 0.73% 51.56%
TERMINATED 0.70% 46.77% v DOUBTFUL 0.72% 52.27%
v COMPLAINT 0.63% 47.39% v CLOSED 0.70% 52.97%
v DEFAULT 0.57% 47.96% v DIFFICULT 0.69% 53.66%
v NEGATIVE 0.51% 48.47% v DECLINES 0.63% 54.29%
v  DEFENDANTS 0.51% 48.99% v EXPOSED 0.60% 54.89%
v/ PLAINTIFFS 0.51% 49.49% v DEFAULT 0.59% 55.48%
v DIFFICULT 0.50% 50.00% v  DELAYS 0.56% 56.04%

Results

» Words make intuitively sense.

 Large overlap with HVD: only 9 (8) of the 30
most frequent LMD neg. words (in the
MD&A) are “new’.
-> LMD neg. is mainly constructed by
dropping inappropriate HVD neg. words.

Loughran and McDonald (2011) —Table 3, part 2
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Loughran and McDonald (2011) — Comparison of word lists (3) L5

Relation between HVD/LMD and stock returns

0.00%

— Discussion
e ceronee | * The figure shows the median 3-day market-
0.10% excess return around the filing date of tone
- quintiles.

* As 10-Ks are informative, negativity should
be negatively related to returns.
* Result
While HVD neg. does not show a link to
returns, LMD neg. is negatively related to
e : s ‘ igh returns.

Quintile (based on proportion of negative words)

o
N
o
R

Median Filing Period Excess Return
o
N
195
X

-0.30% -

Loughran and McDonald (2011) — Figure 1

17. Marz 2020 Alexander Hillert, Introduction to Textual Analysis using Python 1 4
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Positive vs. negative words

Should you use positive words, negative words or net tone?
» Positive words often carry an ambiguous meaning.

» Real-word example: GM's 2007 annual report
o Available at:

o 'In 2007, the global automotive industry continued to show strong sales and revenue
growth.” (p. 48).

o 2007’s net loss(!): $38,732 million (p. 46).
* Negative words are rarely used in an ambiguous way.

» My and Loughran and McDonald’s recommendation: focus on negative words.

Alexander Hillert, Introduction to Textual Analysis using Python
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How to measure tone?
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o Programming first steps in Python
o Helpful software
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Installing Python

Recommendation for Python environment

* Anaconda is a popular and very convenient Python environment.

o Available: hitps://www.anaconda.com/distribution/

2® Windows | & macos | {T\ Linux

Anaconda 2020.02 for Windows Installer

Python 3.7 version Python 2.7 version
64-Bit Graphical Installer (466 MB) 64-Bit Graphical Installer (413 MB)
32-Bit Graphical Installer (423 MB) 32-Bit Graphical Installer (356 MB)

» Use Python 3.7.
* Python 2.7 no longer supported and updated.

Alexander Hillert, Introduction to Textual Analysis using Python
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Starting Python

Starting Anaconda/Python
* The program is called “Spyder”.

* Three main parts
1. IPython console
2. Variable explorer
3. Programming editor

@ Spyder (Python 3.5)
File Edit 5Search Scurce | Run Debug Cgnscles Projects 1

hl 2N = > DHEH G & )

Editor

[0 Textual Analysis.py [ mp.py || untitiedo.py [EJ

1

o mwn

3 Created on Mon Mar 16)208:44:54 2828
4

5 [lauthor: ahillert

7
8

17. Marz 2020
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B Anaconda3 (64-bit)

Anaconda Cloud

Anaconda Navigator

Anaconda Prompt

IPython

Jupyter Notebook

Jupyter QTConsole

. Reset Spyder Settings

@ Spyder

® Ausschneiden und skizzieren

£ Zur Suche Text hier eingeben

Variable explorer

x> @

S

Mame Type Size

Yalue

Help

Alexander Hillert, Introduction to Textual Analysis using Python

Variable explorer

File explorer

IPython console

[0 Console 1/a EJ

Python 3.5.3 |Anaconda 4.4.8 (64-bit)| (default, May 15 2817, 18:43:23) [MSC
Type "copyright”, "credits" or "license” for more information.

IPython 5.3.8 -- An enhanced Interactive Python.

? -» Introduction and overview of IPython's features.
®quickref -> Quick reference.

help -» Python's own help system.

object? -> Details about 'object’, use 'object??’ for extra details.
In [1]:

18
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Our text corpus (1) — MSFT earnings call transcript UNIVERSITAT

Text used in our programming example
* Microsoft's 2020 Q2 earnings conference call transcript.

* You find Microsoft’s transcripts on their webpage: hitps://www.microsoft.com/en-
us/investor/events/events-recent.aspx

* Directlink to 2020 Q2 document: hitps://view.officeapps.live.com/op/view.aspx?src=https://c.s-

microsoft.com/en-us/CMSFiles/TranscriptFY20Q2.docx?version=9674fe79-64¢1-95db-10c0-
1015¢c4¢/0d3c

Availability of earnings conference call transcripts
* Required by Regulation FD (Fair Disclosure).

* Thomson Reuters, Seekingalpha.com, and other (commercial) data providers offer conference call
transcripts.

» Some companies release transcripts on their webpage.

Alexander Hillert, Introduction to Textual Analysis using Python 20
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Our text corpus (2) — MSFT earnings call transcript

Getting the transcript into Python

* txt files are the best input file type in Python.
 Additional Python packages allow to import Word documents.

First steps for our textual analysis in Python
* Open transcript in Word, manually copy text and insert it into an empty txt file.
« Start Spyder.

o Start writing the program code.
-> next section: Programming first steps in Python

Alexander Hillert, Introduction to Textual Analysis using Python
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Helpful program — Notepad++ (1) LA S 2500

Software recommendation for text editor: Notepad++
* When editing texts (e.g., removing disclaimers, tables, numbers) we would like to compare the

Plugin Manager

original and edited text at a glance to easily identify the changes.

Flugin Category Available Version Stability ~ I

* Notepad++ Is a good choice. i prers e e :

[] analysePlugin Others 1.10.32 Good
[] androidLogger Dthers 1.2.6.2 Good

o Available for free at hitps://notepad-plus-plus.org/. s o o e

[] autosavez Others 1.0 Good
] Bookmark Manager Others 0.1.0.97 Good

o Very handy “Compare” plugin. = e

ERFR (o ]

_3'1'r "new 1 - Notepad++ =

Dater EBearbeiten 5uchen Ansicht Kodierung 5Sprachen  Einstellungen Werkzeuge Makro Awusfihren | Erweiterungen Fenster !

QJBHIJ a glj_j| | |iﬂbﬁ| % ?|-_"|_-Z-'I_|§‘+' ;El__ll_l Compare #
B change log J‘ESampIe_Hep:::rts_HDn:u:I;-s.t:-.'t J‘ESalnple_HepDrts_F'rh:I'u.t:-:t 3 EI‘IEWEE‘ Converter 4 B Sample_Reports SP2 ol
. THIS LOBRN AND SECURITY AGREEMENT this “Agresment”, is entered into as o MIME Tools ’ THIS LOAN A
FOOTHILL, Inc, California corporation “"Lender”™ and SWANE, Inc, Delaware MNppExport 3 . FOOTHILL, I
2 . DEFINITIONS AND CONSTRUCTIOCH. RN . WO Defin
3 Definitions. As used 1in this Agreement, the following terms shal. “Account®™ m
g “"hoccount™ means an account as that term i=s defined in the Code. About [ “hoccocount De
= “hccount Debtor™ means any Person who i=s obligated on an Account, chattel paper, or General IntangibIe. = “ACH Transa
“"ACH Transactions™ means any cash management or related services including the Auntomated Clearing House processing
processing of electronic fund transfers through the direct Federal Reserve Fedline system provided by Bank Product Pro
Product Provider for the account of Borrower or its Subsidiaries. e “"LAffiliate”

17. Marz 2020 Alexander Hillert, Introduction to Textual Analysis using Python 23
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Compare plugin in Notepad++

er ChLehre\WVHE_20200MSFT_202002_Call_Transcript.bet - Motepad++ — x

Datei Bearbeiten 5Suchen Ansicht  Kodierung  Sprachen  Einstellungen  Werkzeuge Makro  Ausfihren  Erweiterungen  Fenster X

cHEHEBRLHE smbh|loe |y 2c|BE ST EEElo® BN REEEEE a v =

= MSFT_202002_Call_Transcript bt E:Jl ! 5 MSFT_2020Q2 Call_Transcript_edited t¢ E3 Compare NavBar x|
there will be some wvariability in that number, but the underlying fundamentals across both Y E there will be some variability in that number, but the underlying fundamentals across both LY
the consumption and per-user wWere guite good. EE the consumption and per-user wWere guite good.

2749

280 MARE MOERDLER, Bermstein Research: Perfect. I really do appreciate. Thank vou, and again, i MARE MOERDLER, Bernstein Research: Perfect. I really do appreciate. Thank yvou, and again,
CoOngrats. EE COngrats.

282 MICHAEIL SPENCER: Thanks, Mark. Operator, we'll take the next guestion, please. 2 MICHAEI. SPENCER: Thanks, Mark. Operator, we'll take the next guestion, please.

284 EOPERATOR: Thank yvou. Our next gquestion comes from the line of Keith Weiss with Morgan 4
Stanley. Please proceed.

285

286 EEITH WEISS, Morganm Stamley: Thanks for taking the gquestion, and wvery, very nice guarter. i FEITH WEISS, Morgan Stanley: Thanks for taking the guestion, and very, Very nice guarter.
Coming out of the Ignite conference, I wanted to sort of get yvour wviews on progress wWith EE Coming out of the Ignite conference, I wanted to sort of get your views on progress wWith
developers broadly, particularly after the GitHub acquisition. Can yvou talk to us a little ﬁ developers broadly, particularly after the GitHub acguisition. Can you talk to us a little
bit about how that's kind of impacted your traction with stuff like Dewv Ops Studioc and your EE bit about how that's kind of impacted your traction with stuff like Dev Ops Studioc and your
developer tools, and also how that's kind of changed the dynamic around Lzure? Has that ﬁ developer tools, and also how that's kind of changed the dynamic around Azure? Has that
become a real competitive differentiation and changed at all the competitive dynamic with EE become a real competitive differentiation and changed at all the competitive dynamic with
guys like AWS and GCP out there in the marketplace? EE guys like AWS and GCP out there in the marketplace?

288 bETYE NADELILA: Yeah. irst of all, thanks, EKeith, for the question. We are wery excited i SATYA NADELLA: Yeah. irst of all, thanks, EKeith, for the question. We are wvery excited
about what's happening with the dewveloper offering. I mean, at some level, I think of what EE about what's happening with the dewveloper offering. I mean, at some lewvel, I think of what
we're doing between Visual Studio and Azure Dev Ops and GitHub as effectively coming together EE we're doing between Visual S5tudio and Azure Dev Ops and GitHub as effectively coming together
as a compelling developer SaaS solution in the same class as any other SaaS sclution from i as a compelling developer S5aaS solution in the same class as any other S5aa5 solution from
Microzoft around productivity and communication, because one of the datapointz I love to use EE Microsoft around productivity and communication, because one of the datapoints I love Co use
iz the mumber of developers in the non-tech sector is now more than in the tech sector. This EE iz the mumber of developers in the non-tech sSector is now more than in the tech sector. This
iz software engineers, and that's going to only increase in the world, going forward. EE iz software engineers, and that's going to only increase in the world, going forward.

289 g9

290 S0, we want to build the best tool chain. After all, that's who Wwe are, as a company. We i 0 S0, we want to build the best tool chain. After all, that's who wWwe are, as a company. We
love building tools for developers. EE love building tools for developers.

291 91

292 Ind so, by the way, we're not focused only on Azure. For dewvelopers who use our tool chains, i G2 And =so, by the way, we're not focused only on Azure. For developers who use our tool chains,
they can target any cloud, any edge device. &nd =so, this i=s not sort of means to some end. EE they can target any cloud, any edge device. And =so, this is not sort of means to some end.
We've alwayse been clear about it it's an end to itself. EE We've always been clear about ity it's an end to itself.

293 ] 293

294 But that =said, of course, having this tool chain will help us overall, both with essentially i 294 But that =said, of course, having this tool chain will help us overall, both with essentially
what is, by itself, a high-margin tools as a S5aa5 business, as well as, of course, developers EE what i=s, by itself, a high-margin tools as a S5aa5 business, as well as, of course, developers
who are going to be in our ecosystem. But we want to stay true to that ethos of opensource, EE who are going to be in our ecosystem. But we want to stay true to that ethos of opensource,
FitHub and do the best tools. EE FitHub and do the best tools.

295 | 285

296 In fact, just this last guarter, yvou saw even some of the tools being adopted by Facebook i 2896 In fact, just this last guarter, vou saw even some of the tools being adopted by Facebook
engineering. And that's I think a testament to the progress that's been made by Microsoft. EE engineering. And that's I think a testament to the progress that's been made by Microsoft.

297 297

298 oMY HOOD: And T would just add to that, EKeith, this is an important area for us to continue i 298 MY HOOD: And I would just add to that, Keith, this is an important area for us to continue
to invest in. The opportunity Satya talked about is at the developer SaafS level. And so, EE to invest in. The opportunity Satya talked about is at the developer S5aafS level. And =0,
whether you see us investing in GitHub or in the Azure tool chain, this=s will be a place that EE whether you see us investing in GitHub or in the Azure tool chain, this will be a place that
we'll continue to sSee as an opportunity for growth. EE we'll continue to see as an opportunity for growth.

2499 259

300 EEITH WEISES, Morgan Stamley: Excellent. Thank vou very much, guys. 300 KEITH WEISS, Morgan Stanley: Excellent. Thank vou wvery much, guys.

S SUL

302 MICHAEIL SPENCER: Thanks, Eeith. Operator, we'll move to the next gquestion, please. 302 MICHAEI. SPENCER: Thanks, EKeith. Operator, we'll move to the next guestion, please.

S L]

304 EOPERATOR: Thank yvou. Our next guestion comes from the line of Karl Eeirstead with Deutsche 304
Bank. Please proceed.

305

306 EARIL EEIRSTEAD, Deutsche Bank: Thanks. aAmy, I'd love to ask yvou a gross margin gquestion. i FARL KEIRSTEAD, Deutsche Bank: Thanks. aAmy, I'd love to ask yvou a grosSs margin gquestion.
Beoginning in vour third cwarter or the current March cuarter. we'we been bracing for aross i Beginning in vour third cuwarter or the current March cuarter. we'we been bracing for aross
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Time for questions!

Please use the chat in the conference app.
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Thank you very much for your attention!

Contact details

Prof. Dr. Alexander Hillert

Johann Wolfgang Goethe-University Frankfurt am Main
Theodor-W.-Adorno-Platz 3

60323 Frankfurt am Main

Phone: +49 (69) 798-33714

E-Mail: hillert@finance.uni-frankfurt.de
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