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Big Data Analytics Capabilities (BDAC) and Firm Performance 
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BDPA (Big Data and Predictive Analytics) and Firm Performance 
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Machine Learning and Firm Performance 
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Big Data Analytics Quality (BDAQ) and Firm Performance 
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Big Data Assets (BDA) and Firm Performance 
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Business Analytics and Firm Performance 
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Data Science/Artificial Intelligence and Firm Performance  
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The Moderating effect of Industry on the relationship between Data Talent and Firm 
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Moderator Variable - Industry Sector 
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Attributes about the Firm 
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6.2 Data about Firms Advertising for Data Skills  

/DEV3F'W;DEV>F=CAJX"!5"9"?989"9II76I98:7":G"e:="A:58!;I5"G7:>"8@6"!;867;68Q"%@6"

3!;U&A"?989"@95"@!58:7!R9B"?989"9=:<8"9BB""A:58!;I5":;"8@6"!;867;68"8@98"!5"R:BB6R86?"T!8@"

8@6"@6BA":G"=:85"R79TB!;I":C67"T6="A9I65Q"%@!5"?989"R9;"=6"G!B8676?"G:7"'989"$R!6;R6"5U!BB"

5685"G:7"A<=B!RBD"879?6?"R:>A9;!65Q"#A978"G7:>"!?6;8!GD!;I"8@6"8:89B"?989"5R!6;R6"e:=5"

A:586?"=D"8@6"G!7>5L"8@6"e:="A:58!;I"?989"R9;"9B5:"=6"G!B8676?"G:7"e:=5"B!586?"8:"@6BA"

1!;9;R6"9;?".97U68!;I"G!;9;R6"G<;R8!:;5Q"

-;":7?67"8:"!?6;8!GD"e:=5L"3!;U<A"?989=956"T!BB"=6"5697R@6?"G:7"?!GG676;8"?989"

5R!6;R6"]:="%!8B65Q""0@98867e66L".Q"fMNMNL"#A7!B"Mag"R9A8<765"8@6"%:A"]:="4:B65"!;"8@6"



"

"

Ma"

S:7B?":G"'989"$R!6;R6"!;"@67"978!RB6Q"-;"9??!8!:;"8@6"978!RB65"!;"B9??675L"U?;<II685L"9;?"

?989H<658""R9A8<76"C97!:<5"?989"5R!6;R6"8!8B65"T@!R@"T6"T!BB"=6"<5!;I"8:"!?6;8!GD"?989"

5R!6;R6"e:=5Q"#"R:>A76@6;5!C6"B!58":G"5<R@"e:=5"!5"I!C6;"!;"#AA6;?!O"#"

1!I<76"a"5<>>97!X65"8@6";<>=67":G"?989"A:!;85"T6"T!BB"<56"G:7"8@!5"765697R@"=956?":;"8@6"

e:=5"?989":=89!;6?"G7:>"B!;U<AQR:>"

"

1!I<76"aP"'989"0:BB6R8!:;"$<>>97D"

"

Firm Performance Data  
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Impact of Data Jobs on Firm Revenues  
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Revenue of the Firm = c + 𝛽!  Number of Data Jobs Advertised by the 

form+  "  Controls + 𝛽# Industry interaction effects + 𝛽$ Firm size 

Interaction effects + 𝜺  fZg"
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Impact of Data Jobs on Firm’s Gross Profit 
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Gross Profit of the Firm = c + 𝛽!  Number of Data Jobs Advertised by the 

form+  "  Controls + 𝛽# Industry interaction effects + 𝛽$ Firm size 

Interaction effects + 𝜺  fMg"
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Impact of Data Jobs on Firm’s Cost of Goods Sold 
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Cost of Goods Sold of the Firm = c + 𝛽!  Number of Data Jobs Advertised 

by the firm+  "  Controls + 𝛽# Industry interaction effects + 𝛽$ Firm size 

Interaction effects + 𝜺   (3)"

$9:;<'Y'

->A9R8":G"'989"]:=5":;"0:58":G"E::?5"$:B?"

"""""""

#5"T!8@"76C6;<6"9;?"I7:55"A7:G!8"76I7655!:;">:?6B5L"?989"e:=5"@9C6"9"A:5!8!C6"

R:6GG!R!6;8":;"R:58":G"I::?5"5:B?Q"%@6"R:58"!;R769565"976"@!I@658"!;"8@6"G!;9;R6"9;?"

!;5<79;R6"!;?<587D"RB<5867"T!8@"9"R:6GG!R!6;8":G"bQca\"G:BB:T6?"=D"879?!;I"9;?"

879;5A:7898!:;"RB<5867"T!8@"9"R:6GG!R!6;8":G"_Q[cMQ"F956?":;"8@6"765<B85":G"8@6"76I7655!:;L"



"

"

[Z"

8@6"R:58":G"I::?5"5:B?"@95"9"A:5!8!C6"!>A9R8":;"6O879"B97I6"G!7>5"9;?"9";6I98!C6"!>A9R8"G:7"

>6?!<>"5!X6?"G!7>5Q"%@!5">69;5"8@98">6?!<>"5!X6?"G!7>5"566"9"?6R76956"!;"R:58":G"I::?5"

5:B?"95"9"765<B8":G"9??!;I"?989"e:=5Q""

%@6"6OAB9;98!:;":G"C97!9;R6"76A7656;86?"=D"8@6"9?e<586?"42"C9B<6"!;R769565"G7:>"

NQMb\"8:"NQ\bc"95">:76"C97!9=B65"976"9??6?"8:"8@6"76I7655!:;Q""

-8"!5"!;867658!;I"8:";:86"8@98"42 "C9B<6"!5"@!I@658"G:7"A7:G!89=!B!8DL"G:BB:T6?"=D"

76C6;<6"9;?"8@6;"G:BB:T6?"=D"R:58Q"%@!5">69;5"8@98"8@6"76I7655!:;"6H<98!:;"!5"9=B6"8:"

=68867"6OAB9!;"8@6"C97!9;R6":G"A7:G!89=!B!8D"T@6;"R:>A976?"8:"76C6;<6":7"R:58Q"%@6"

R@9;I65"8:"I7:55"A7:G!8"!5"=68867"6OAB9!;6?"=D"?989"5R!6;R6"e:=5"T@6;"R:>A976?"8:"@:T"

8@656"e:=5"976"9=B6"8:"6OAB9!;"76C6;<6":7"R:58Q""

$9:;<'Y! '

->A9R8":G"'989"]:=5":;"3:I":G"0)E$"^"$HQ"4::8":G"0)E$ "

"

%9=B6"b#"@95"76I7655!:;"R:6GG!R!6;85"T@6;"7<;;!;I"8@6"76I7655!:;":;"8@6"B:I"9;?"

5H<976"7::8":G"R:I5L"T!8@"8@6"59>6"!;?6A6;?6;8"C97!9=B65Q".:58"R:6GG!R!6;85"?:";:8"@9C6"



"

"

[M"

5898!58!R9B"5!I;!G!R9;R6"!;"8@!5"9;9BD5!5L"=<8"T@676C67"5898!58!R9B"5!I;!G!R9;R6"6O!585L"8@6"

765<B85"?:";:8"R:;GB!R8"T!8@"9;D":G":<7"697B!67"9;9BD5!5Q"1:7"6O9>AB6L"5>9BB"G!7>5"@9C6"

76B98!C6BD"B:T67"!>A9R8"G7:>"?989"5R!6;R6"e:=5Q""

'689!B6?"#;9BD5!5L"4:=<58;655"0@6RU"9;?".97I!;"/B:85" "

-;":7?67"8:"=68867"<;?67589;?"9;?"76R:;G!7>"8@6"6GG6R85":G"!;8679R8!:;"C97!9=B65":;"

8@6"8@766"G!7>"A67G:7>9;R6"C97!9=B65L"9"7:=<58;655"R@6RU"9B:;I"T!8@"?689!B6?"9;9BD5!5":;"

5<=59>AB65"T95"A67G:7>6?":;"8@6"?989568Q"S@!B6"A67G:7>!;I"7:=<58;655"R@6RU5L":;BD":;6"

568":G"!;8679R8!:;"6GG6R85L"6!8@67"!;?<587D">6>=675@!A"!;8679R8!:;":7"G!7>"5!X6"!;8679R8!:;L"

T676"6O9>!;6?"98"9"8!>6"9;?":;BD"5898!58!R9BBD"5!I;!G!R9;8"!;8679R8!:;"6GG6R85"T676"7689!;6?"

!;"8@6"76I7655!:;Q"4:=<58;655"R@6RU"T95"G:BB:T6?"=D"76I7655!:;"9;9BD5!5"T95"A67G:7>6?"

T!8@"5<=V59>AB6?"?989Q"#5"?989"T95"5<=V59>AB6?L"56C679B"R:6GG!R!6;85"B:58"5898!58!R9B"

5!I;!G!R9;R6"=6R9<56":G"8@6"76?<R6?"?989"59>AB6"5!X6L"@:T6C67"T@676C67"5898!58!R9B"

5!I;!G!R9;R6"T95"7689!;6?L"T6"T676"9=B6"8:"C9B!?986"T@68@67"8@6"R:6GG!R!6;85"!;"8@6"

7:=<58;655"R@6RU"976"R:;5!586;8"T!8@"8@6">9!;">:?6BQ"#B8@:<I@"8@6"76B98!C6">9I;!8<?6":G"

8@6"R:6GG!R!6;85"976"98"?!GG676;8"5R9B6L"7:=<58;655"R@6RU"T95"A67G:7>6?L"=D"6;5<7!;I"8@98"

8@6"?!76R8!:;":G"8@6"R:6GG!R!6;85"976"!;"8@6"59>6"?!76R8!:;"fA:5!8!C6":7";6I98!C6gQ"

1!;9BBD">97I!;"AB:85"T676"A67G:7>6?"G:7"69R@":G"8@6"76I7655!:;"9;9BD5!5Q"%@!5"

@6BA6?"<5"8:"C!5<9BBD"6O9>!;6"9;?"R:>A976"8@6"!;8679R8!:;"867>5"76B98!C6"8:"69R@":8@67Q"

FD"R:>A97!;I"8@6"76B98!C6"!>A9R8":G"!;8679R8!:;"867>5":;"8@6"?6A6;?6;8"C97!9=B65"!;"8@!5"

9;9BD5!5"T!8@"8@6"76B98!C6"!>A9R85"R9A8<76?"!;"8@6">9!;"76I7655!:;"9;9BD5!5L"T6"T676"9=B6"

8:"A67G:7>"7:=<58;655"R@6RU5"G7:>"><B8!AB6"9;IB65Q""

More Detailed Analysis for Impact of Data Jobs on Firm Revenues 

%@6"G!758"?689!B6?"9;9BD5!5"G:7"!>A9R8":G"?989"e:=5":;"76C6;<6"T95"A67G:7>6?"8:"

6O9>!;6"8@6"!;?<587D"!;8679R8!:;"6GG6R85":;"76C6;<6Q"-;"8@!5"9;9BD5!5L"879?6"9;?"



"

"

[\ "

G!;9;R6Y!;5<79;R6"!;?<587D"!;8679R8!:;"C97!9=B65"fRB<5867"M"9;?"RB<5867"\g"T676"U6A8":<8":G"

8@6"76I7655!:;"9;9BD5!5"95"=956"C97!9=B65"8:"6;5<76"><B8!R:BB!;697!8D"6GG6R85"T676"76>:C6?Q"

+6;R6"8@6"R:6GG!R!6;8":G";<>=67":G"?989"e:=5"9?C678!56?"=D"8@6"G!7>"!;"%9=B6"` "!;RB<?65"

8@6"6GG6R85":G"8@6"=956"!;?<587D"C97!9=B65L"T@!R@"!;"8@!5"R956"!5"=:8@"%79?6"9;?"

G!;9;R6""fRB<5867"M"9;?"RB<5867"\g""!;?<587D"RB<58675Q"%@6"6GG6R85":G":8@67"!;?<587D"

!;8679R8!:;"C97!9=B65"!5"?:;6"!;"R:>A97!5:;"8:"8@6"R:6GG!R!6;8":G"8@6"=956"!;?<587!65L"T@!R@"

!5"cQN`Q""

%9=B6"` "R9A8<765"8@6"76B98!C6"!>A9R8":G":8@67"!;?<587!65"T@6;"R:>A976?"8:"8@6"

=956"!;?<587!65Q"#5"D:<"R9;"566L"9BB":8@67"!;?<587!65"@9C6"9";6I98!C6"R:6GG!R!6;8L"T@!R@"

?6;:865"8@98"8@6"!>A9R8":G"8@:56"!;?<587!65"976"B:T67"8@9;"8@98":G"8@6"=956"!;?<587!65Q"-;"

8@6".9;<G9R8<7!;IL".!;!;IL"&8!B!8!65"9;?"0:;587<R8!:;"!;?<587D"RB<5867L"8@676"!5"769BBD";:"

6GG6R8":G"@!7!;I"?989"5R!6;R6"89B6;8":;"76C6;<6Q"%@6"R:6GG!R!6;8":G"8@!5"!;?<587D"=7!;I5"

?:T;"8@6"=956"C97!9=B6"6GG6R8":G"cQN "̀=D"̀QaL̀";68"765<B8"=6!;I"VNQZQ"%@!5">69;5"8@676"!5"

;6IB!I!=B6"!>A9R8"f5B!I@8BD";6I98!C6g":G"!;R76>6;89B"?989"5R!6;R6"89B6;8":;"76C6;<6Q"-;"

$67C!R65"!;?<587D"RB<5867"fRB<5867"[g"8@98"R:;5!585":G"469B",58986L"-;G:7>98!:;"$67C!R65L"

/7:G655!:;9B"9;?"#?>!;!58798!C6"$67C!R65L"8@6"=956"R:6GG!R!6;8"6GG6R8":G"cQN "̀!5"76?<R6?"=D"

MQc_"765<B8!;I"!;"_QM_L"T@!R@"!5"9"R:;5!?679=B6"A:5!8!C6"R:6GG!R!6;8Q"' '



"

"

[[ "

$9:;<' Z''

->A9R8":G"'989"]:=5":;"46C6;<6"T!8@"-;?<587D"!;8679R8!:;"6GG6R85"

"

#B8@:<I@"8@6"!>A9R8":G"?989"5R!6;R6"89B6;8"!;"8@6"567C!R65"!;?<587D"!5";:8"95"@!I@"

95"8@6"1!;9;R6Y4689!B"!;?<587DL"8@676"!5"9"R:;5!?679=B6"A:5!8!C6"6GG6R8"?989"5R!6;R6"89B6;8"

@95":;"76C6;<6Q"-;"$<>>97DL"8@6"!>A9R8":G"@!7!;I"?989"5R!6;R6"89B6;8":;"76C6;<6"!5"

A:5!8!C6"9;?"@!I@658"!;"7689!BL"879?6L"879;5A:7898!:;L"T976@:<5!;I"9;?"G!;9;R6"!;?<587D"

RB<5867L"G:BB:T6?"=D"@69B8@R976L"9785L"6?<R98!:;L"9RR:>>:?98!:;"567C!R65"!;?<587D"RB<5867Q"

%@676"!5";697BD";:"6GG6R8":G"8@!5"89B6;8":;"8@6".9;<G9R8<7!;IL".!;!;IL"&8!B!8!65"9;?"

0:;587<R8!:;"!;?<587D"RB<5867Q"%@6">:?6B"6OAB9!;5"`ZQZk":G"8@6"C97!9;R6"!;"46C6;<6L"

T@!R@"!5"9=:<8"8@766"H<97867":G"8@6"C97!9;R6"!;"76C6;<6Q""



"

"

[_ "

1!I<76"ZN"R9A8<765"8@6">97I!;"AB:8":G"!;?<587D"!;8679R8!:;"6GG6R85":;"G!7>"

76C6;<65Q"%@6"76B98!C6"5B:A65":G"69R@"!;?<587D"!;8679R8!:;"6GG6R85"976"R:;5!586;8"T!8@"9BB"

:<7"697B!67"9;9BD565Q""

"

1!I<76"ZN"V".97I!;"AB:8":G"!;?<587D"!;8679R8!:;"6GG6R85":;"G!7>"76C6;<65"

"

%@6";6O8"9;9BD5!5"T95"A67G:7>6?"8:"6C9B<986"!>A9R8":G"?989"e:=5":;"76C6;<6"9G867"

R:;87:BB!;I"G:7"5!X6":G"8@6"G!7>Q"-;"8@!5"9;9BD5!5L"6O879"B97I6"G!7>"!;8679R8!:;"C97!9=B6"T95"

U6A8":<8":G"8@6"76I7655!:;"95"9"=956"C97!9=B6Q"+6;R6"8@6">9!;"R:6GG!R!6;8":G"8@6";<>=67":G"

?989"e:=5"9?C678!56?"=D"8@6"G!7>"!;"%9=B6"cL"R9A8<765"8@6"!>A9R8":G"?989"e:=5":;"6O879"B97I6"

G!7>5Q"%@6"6GG6R85":G":8@67"!;?<587D"!;8679R8!:;"C97!9=B65"!5"?:;6"!;"R:>A97!5:;"8:"8@6"

R:6GG!R!6;8":G"6O879"B97I6"G!7>5L"T@!R@"!5"`Q_bbQ"-;">6?!<>"5!X6?"R:>A9;!65L"@!7!;I"?989"

5R!6;R6"89B6;8"@95";6IB!I!=B6"!>A9R8"f5B!I@8BD";6I98!C6"!>A9R8g":;""76C6;<6Q"0:6GG!R!6;8":G"

8@6"F956"C97!9=B6":G"6O879"B97I6"G!7>5"!5"`Q_bb"9;?"R:6GG!R!6;8":G">6?!<>"5!X6"G!7>"



"

"

[b "

76?<R65"!8"=D"bQc\[Q"%@6";68"6GG6R8"!5"5B!I@8BD"A:5!8!C6Q"-;"B97I6"5!X6?"R:>A9;!65L"@!7!;I"

?989"5R!6;R6"89B6;8"@95"9"7695:;9=B6"!>A9R8":;""76C6;<6Q"0:6GG!R!6;8":G"8@6"F956"C97!9=B6"

:G"6O879"B97I6"G!7>5"!5"`Q_bb"9;?"R:6GG!R!6;8":G"B97I6"5!X6"G!7>"76?<R65"!8"=D"_QNNZQ"%@6";68"

6GG6R8"!5"A:5!8!C6Q""

-;"5<>>97DL"8@6"!>A9R8":G"@!7!;I"?989"5R!6;R6"89B6;8":;"76C6;<6"!5"@!I@658"!;"C67D"

B97I6"G!7>5"9;?"8@6"!>A9R8"!5"B:T67"95"8@6"5!X6":G"8@6"G!7>5"I:"?:T;Q"%@6">:?6B"6OAB9!;5"

baQ\k":G"8@6"C97!9;R6"!;"46C6;<6Q"

$9:;<'[ '

->A9R8":G"'989"]:=5":;"46C6;<6"T!8@"1!7>"$!X6"!;8679R8!:;"6GG6R85"

"

1!I<76"ZZ"R9A8<765"8@6">97I!;"AB:8":G"G!7>"5!X6"!;8679R8!:;"6GG6R85":;"G!7>"

76C6;<65Q"%@6"76B98!C6"5B:A65":G"69R@"G!7>"5!X6"!;8679R8!:;"6GG6R8"76C69B5"8@98"8@6"B97I67"8@6"

5!X6":G"8@6"G!7>L"8@6"B97I67"8@6"5B:A6":G"8@6"B!;6Q"%@6"@!I@67"8@6"5B:A6L"8@6">:76"!5"8@6"



"

"

[` "

!>A9R8"?989"e:=5"@9C6":;"G!7>"76C6;<65Q"%@656"G!;?!;I5"976"R:;5!586;8"T!8@":<7"G!;?!;I5"

!;":<7"697B!67"9;9BD565Q""

"

1!I<76"ZZ"V".97I!;"AB:8":G"G!7>"5!X6"!;8679R8!:;"6GG6R85":;"G!7>"76C6;<65"

"
Detailed Analysis for Impact of Data Jobs on Gross Profit 

'689!B6?"9;9BD5!5"G:7"!>A9R8":G"?989"e:=5":;"I7:55"A7:G!8"T95"?:;6"5!>!B97"8:"8@6"

9;9BD565"?:;6"G:7"76C6;<6Q"%@6"G!758"9;9BD5!5"T95"A67G:7>6?":;"!;?<587D"!;8679R8!:;"

6GG6R85"9;?"5<=56H<6;8"R@6RU"T95"?:;6":;"G!7>"5!X6"!;8679R8!:;"6GG6R85Q"%9=B6"a"R9A8<765"

8@6"76I7655!:;"9;9BD5!5"8@98"T95"?:;6":;"!;?<587D"!;8679R8!:;"6GG6R85Q"-;"8@!5"9;9BD5!5"

!;?<587D"RB<5867"_"f+69B8@R976",?<R98!:;"9;?")8@675g"T676"U6A8":<8":G"8@6"76I7655!:;"8:"

A76C6;8"><B8!R:BB!;697!8D"6GG6R85Q"""



"

"

[c "

$9:;<'\ '

->A9R8":G"'989"]:=5":;"E7:55"/7:G!8"T!8@"-;?<587D"!;8679R8!:;"6GG6R85"

"

F956?":;"8@!5"9;9BD5!5L"?989"89B6;8"@!76?"!;"8@6"4689!BY%79?6"!;?<587D"RB<5867"@95"

8@6"@!I@658"!>A9R8":;"I7:55"A7:G!8"G:BB:T6?"=D"469B",58986L"-;G:7>98!:;"$67C!R65L"9;?"

/7:G655!:;9B"9;?"#?>!;!58798!C6"$67C!R65"RB<58675Q"%@6D"976"8@6;"G:BB:T6?"=D"1!;9;R6"9;?"

!;5<79;R6"RB<5867"G:BB:T6?"=D".9;<G9R8<7!;IL".!;!;IL"&8!B!8!65L"9;?"0:;587<R8!:;"

!;?<587D"RB<58675Q"%@6">:?6B"6OAB9!;5"cZQZk":G"8@6"C97!9;R6"!;"I 7:55"A7:G!8Q""

S@6;"8@6"9;9BD5!5"T95"76?:;6"T!8@"5<=V59>AB65"G:7"G!7>"5!X6"!8"T95":=567C6?"8@98"

?989"e:=5"@9C6";:"!>A9R8":;"I7:55"A7:G!8"G:7"5>9BBL">6?!<>L"9;?"B97I6"G!7>5Q"1:7"6O879V

B97I6"G!7>5L"?989"e:=5"@9C6"9"5!I;!G!R9;8"A:5!8!C6"!>A9R8":;"I7:55"A7:G!8"9BB"!;?<587D"

RB<58675Q"%@6"@!I@658"!>A9R8"!5"G:7"879?6"9;?"A7:G655!:;9B"567C!R65"RB<5867L"T!8@"?6R7695!;I"

!>A9R8"!; "G:7"G!;9;R6L"@69B8@R976Y6?<R98!:;Y:8@675L"9;?">!;!;IYR: ;587<R8!:;Q""



"

"

[a "

"

1!I<76"ZM"V".97I!;"AB:8":G"!;?<587D"!;8679R8!:;"6GG6R85":;"I7:55"A7:G!8"

"
1!I<76"ZM"R9A8<765"8@6".97I!;"AB:8":G"!;?<587D"!;8679R8!:;"6GG6R85":;"I7:55"A7:G!8Q"

%@6"5B:A6":G"8@6"B!;65"!;?!R986"8@98"?989"e:=5"@9C6"8@6"@!I@658"!>A9R8":;"879?6"RB<5867"9;?"

;6I98!C6"!>A9R8":;">!;!;I"9;?"<8!B!8!65"RB<5867Q"%@!5"!5"!;B!;6"T!8@"8@6"G!;?!;I5"5:"G97Q""

%9=B6"ZN"R9A8<765"8@6"76I7655!:;"9;9BD5!5"8@98"T95"?:;6":;"G!7>"5!X6"!;8679R8!:;"6GG6R85Q"-;"

8@!5"9;9BD5!5"6O879VB97I6"G!7>5"T676"U6A8":<8":G"8@6"76I7655!:;"8:"A76C6;8"><B8!R:BB!;697!8D"

6GG6R85Q"""

"

" "



"

"

_N"

$9:;<'6]' '

->A9R8":G"'989"]:=5":;"E7:55"/7:G!8"T!8@"1!7>"$!X6"!;8679R8!:;"6GG6R85"

"

"
F956?":;"8@6"R:6GG!R!6;85L"8@6"!>A9R8":G"@!7!;I"?989"5R!6;R6"89B6;8":;"I7:55"A7:G!8"

!5"@!I@658"!;"C67D"B97I6"G!7>5"G:BB:T6?"=D"B97I6"G!7>5"9;?"8@6;">6?!<>"G!7>5Q"#;"!;R76956"

!;"?989"5R!6;R6"89B6;8"B69?5"8:"9;"!;R76956"!;"I7:55"A7:G!8"G:7"C67D"B97I6L"B97I6L"9;?"

>6?!<>V5!X6?"G!7>5Q"+:T6C67L"95"8@6"5!X6":G"8@6"G!7>"?6R769565L"9;"!;R76956"!;"?989"

5R!6;R6"89B6;8"R:;87!=<865"B655"8:T97?5"I7:55"A7:G!8Q""#B8@:<I@"8@6"R:6GG!R!6;85"976"

;6I98!C6"G:7"69R@"G!7>"5!X6L"8@6"R:6GG!R!6;8"G:7"8@6"6GG6R8":G";<>=67":G"?989"e:=5"9?C678!56?"

!5"\Q`Zb"T@!R@":GG5685"8@6";6I98!C6"C9B<65"8:">9U6"8@6";68"6GG6R8"A:5!8!C6Q"'989"$R!6;R6"

e:=5"!>A9R8":;"I7:55"A7:G!8"G:7"5>9BB"R:>A9;!65"!5";:8"5898!58!R9BBD"5!I;!G!R9;8Q"%@!5">:?6B"

6OAB9!;5"̀ _Qbk":G"8@6"C97!9;R6"!;"*68"/7:G!8Q""

"

"



"

"

_Z"

"

1!I<76"Z\"V".97I!;"AB:8":G"G!7>"5!X6"!;8679R8!:;"6GG6R85":;"I7:55"A7:G!8"

"
1!I<76"Z\"R9A8<765"8@6">97I!;"AB:8":G"G!7>"5!X6"!;8679R8!:;"6GG6R85":;"I7:55"A7:G!8Q"

%@!5">97I!;"AB:8"9B5:"5@:T5"8@98"8@6"!>A9R8":G"?989"e:=5":;"I7:55"A7:G!8"!5"@!I@658":;"

6O879VB97I6"G!7>5"9;?"8@6"!>A9R8"!5"B6556;6?"95"8@6"5!X6":G"8@6"G!7>"?6R769565Q""

Detailed Analysis for Impact of Data Jobs on Cost of Goods Sold 

$!>!B97"8:"8@6"9;9BD565"?:;6"G:7"76C6;<6"9;?"E7:55"/7:G!8L"8@6"G!758"7:=<58;655"

R@6RU"T95"A67G:7>6?":;"!;?<587D"!;8679R8!:;"6GG6R85"9;?";6O8"R@6RU"T95"?:;6":;"G!7>"

5!X6"!;8679R8!:;"6GG6R85Q"%9=B6"ZZ"R9A8<765"8@6"76I7655!:;"9;9BD5!5"8@98"T95"?:;6":;"

!;?<587D"!;8679R8!:;"6GG6R85L"!;"T@!R@"RB<5867"Z"T95"@6B?":<8"95"8@6"=956"C97!9=B6Q"%9=B6"

ZZ"R9A8<765"8@6"76I7655!:;"9;9BD5!5"8@98"T95"?:;6":;"G!7>"5!X6"!;8679R8!:;"6GG6R85L"!;"

T@!R@"6O879VB97I6"G!7>5"T95"@6B?":<8"95"8@6"=956"C97!9=B6Q"



"

"

_M"

$9:;<'66 '

->A9R8":G"'989"]:=5":;"0:58":G"E::?5"$:B?"T!8@"-;?<587D"!;8679R8!:;"6GG6R85"

"

"

%@!5"9;9BD5!5"76C69B5"8@98"9;"!;R76956"!;"?989"5R!6;R6"89B6;8"B69?5"8:"8@6"@!I@658"

?6R76956"!;"R:58":G"I::?5"5:B?"!;".9;<G9R8<7!;IL".!;!;I"9;?"R :;587<R8!:;"!;?<587D"RB<5867"

f;68"R:6GG!R!6;8P"VZQM[_gQ"-;R76956"!;"?989"5R!6;R6"89B6;8"B69?5"8:"9;"5B!I@8"!;R76956"!;"R:58"

:G"I::?5"5:B?"G:7"567C!R65"!;?<587D"RB<5867"9;?"8@6"!;R76956"!5">:76"!>A9R8G<B"G:7"

7689!BY879?6"!;?<587D"RB<5867"9;?"6C6;">:76"G:7"G!;9;R6"9;?"!;5<79;R6"RB<5867Q"%@6">97I!;"

AB:85":;"G!I<76"_L"R9A8<765"8@6"59>6"G!;?!;I5"!;"9"C!5<9B">9;;67Q"%@!5">:?6B"6OAB9!;5"

bNQ_k":G"8@6"C97!9;R6"!;"R:58":G"I::?5"5:B?Q"

$<=V59>AB6?"9;9BD5!5"=956?":;"G!7>"5!X6"5@:T5"8@98"'989"e:=5"!;"B97I6"9;?"6O879"

B97I6"G!7>5"!;"8@6"879?6Y879;5A:7898!:;YT976@:<5!;I"!;?<587D"RB<5867"@9C6"9"5!I;!G!R9;8"



"

"

_\ "

A:5!8!C6"!>A9R8":;"R:58":G"I::?5"5:B?Q"'989"e:=5"!;"6O879"B97I6"G!7>5"!;"8@6"

G!;9;R6Y!;5<79;R6"!;?<587D"RB<5867"@9C6"9"5!I;!G!R9;8"A:5!8!C6"!>A9R8":;"R:58":G"I::?5"

5:B?Q"1!I<76"Z["R9A8<765"9"> 97I!;"AB:8":G"!;?<587D"!;8679R8!:;"6GG6R85":;"R:58":G"I::?5"5:B?"

"

1!I<76"Z["V".97I!;"AB:8":G"!;?<587D"!;8679R8!:;"6GG6R85":;"R:58":G"I::?5"5:B?"

"
" "



"

"

_[ "

$9:;<'67 '

->A9R8":G"'989"]:=5":;"0:58":G"E::?5"$:B?"T!8@"1!7>"5!X6"!;8679R8!:;"6GG6R85"

"

1!7>"5!X6"!;8679R8!:;"9;9BD5!5"?6>:;5879865"8@98"9;"!;R76956"!;"?989"5R!6;R6"e:=5"

B69?"8:"9;"!;R76956"!;"R:58":G"I::?5"5:B?"!;"C67D"B97I6"G!7>5Q"1:7">6?!<>"G!7>5"9;"

!;R76956"!;"?989"5R!6;R6"e:=5"B69?"8:"9"?6R76956"!;"R:58":G"I::?5"5:B?Q"%@!5">:?6B"6OAB9!;5"

__Qak":G"8@6"C97!9;R6"!;"R:58":G"I::?5"5:B?Q"1!I<76"Z_"R9A8<765"> 97I!;"AB:8":G"G!7>"5!X6"

!;8679R8!:;"6GG6R85":;"R:58":G"I::?5"5:B?"

$<=V59>AB6"9;9BD5!5"=956?":;"!;?<587D"RB<58675"5@:T"8@98"!;"6O879VB97I6"G!7>5L"

?989"e:=5"@9?"9"5!I;!G!R9;8"A:5!8!C6"!>A9R8":;"R:58":G"I::?5"5:B?"9R7:55"9BB"!;?<587D"

RB<58675Q"1:7"1!;9;R6Y-;5<79;R6"9;?"/7:G655!:;9B"567C!R65"!;?<587D"RB<58675"!;">6?!<>"

5!X6?"G!7>5L"?989"e:=5"@9?"9"5!I;!G!R9;8";6I98!C6"!>A9R8":;"R:58":G"I::?5"5:B?Q"%@!5">69;5"

8@98"95">:76"?989"89B6;8"!5"9RH<!76?"!;"8@656"RB<58675L"8@6"R:58":G"I::?5"5:B?"?6R769565Q""

"



"

"

__"

"

1!I<76"Z_"V".97I!;"AB:8":G"G!7>"5!X6"!;8679R8!:;"6GG6R85":;"R:58":G"I::?5"5:B?"

"

-;"8@!5"56R8!:;"T6"@9C6"9;9BDX6?"8@6"!>A9R8":G"?989"e:=5":;"8@766"G!7>"A67G:7>9;R6"

C97!9=B65"p"76C6;<6L"R:58":G"I::?5"5:B?"9;?"I7:55"A7:G!8"!;"?689!BQ"S6"9;9BDX6?"T!8@"8@6"

6;8!76"59>AB65"9;?"5<="59>AB65Q"S6"9B5:"9;9BDX6?"G:7"B!;697"76B98!:;5@!A"9;?";:;VB!;697"

76B98!:;5@!A"9;?"R:BB6R86?"!;5!I@85Q"S@!B6"5:>6"9;9BD5!5"76C69B6?"5898!58!R9BBD"5!I;!G!R9;8""

76B98!:;5@!A5L"T6"59T"8@6"5!I;!G!R9;R6"?7:AA!;I"T@6;"8@6"59>6"9;9BD5!5"T95"?:;6"G7:>"9"

?!GG676;8"9;IB6L"65A6R!9BBD"T!8@";:;VB!;697"76B98!:;5@!A5"9;?"5<=59>AB6?"76B98!:;5@!A5Q"

%@!5"!5"=6R9<56":G"9"B9RU":;";:;VB!;697"76B98!:;5@!A":7"8@6"6GG6R8":G"9"5>9BB67"59>AB6"5!X6Q"

+ :T6C67L";:;6":G"8@6"9;9BD5!5"R:;GB!R86?"T!8@"69R@":8@67Q"S@676C67"5898!58!R9B"

5!I;!G!R9;R6"T95"A76567C6?"8@6D"9BB"A:!;86?"98"8@6"59>6"?!76R8!:;Q"#8"8@!5"A:!;8L"B68"<5"



"

"

_b"

R:;RB<?6"8@6"5<>>97D":G"9BB"8@6"9;9BD5!5"G7:>"9;":C679BB"A675A6R8!C6L"T@!R@"!5"?:;6"=D"

8@6"8T:"89=B65"=6B:T"!;"G!I<765"Zb"9;?"Z`Q"-;"8@656"G!I<765"76?"!;?!R9865"9";6I98!C6"

!>A9R8L"I766;"!;?!R9865"9"A:5!8!C6"!>A9R8L"D6BB:T"!;?!R9865"5B!I@8"!>A9R8"9;?"=B9RU"

!;?!R9865";:"!>A9R8Q"

"

1!I<76"ZbP"$<>>97!X6?"->A9R8":G"'989"]:=5":;"1!7>"/67G:7>9;R6"=D"1!7>"$!X6"

"

"

1!I<76"Z`P"$<>>97!X6?"->A9R8":G"'989"]:=5":;"1!7>"/67G:7>9;R6"=D"-;?<587D"0B<5867"

"



"

"

_`"

"

3::U!;I"?66A67"98"8@6"765<B85":G"8@!5"765697R@L"T6"566"8@98".9;<G9R8<7!;IL"

&8!B!8!65L"0:;587<R8!:;"9;?".!;!;I"!;?<587D"RB<5867"566"9";697BD";:"!>A9R8":;"46C6;<6"

G7:>"?989"5R!6;R6"89B6;8"T@6;"R:>A976?"8:":8@67"!;?<587D"RB<58675Q"+:T6C67L"8@6"

>9;<G9R8<7!;I"!;?<587D"@95"I7:T;":C67"8@6"B958"?6R9?6L"9;?"8@6"!;?<587D"@95"@!76?"9"B:8":G"

?989"89B6;8"95"566;"G7:>"8@6"56R:;?97D"?989"<56?"G:7"8@!5"765697R@Q"%@!5"R9BB5"G:7":;6">:76"

7:=<58;655"R@6RU"5A6R!G!R9BBD":;"8@6">9;<G9R8<7!;I"RB<5867Q"F956?":;"?65R7!A8!C6"9;9BD5!5"

T!8@!;"8@!5"RB<5867L">9e:7!8D":G"8@6"e:=5"!;"8@!5"RB<5867"976"G7:>".9;<G9R8<7!;I"!;?<587DQ"

#AAB6L"#==:8"39=5L"F:6!;IL"0!5R:L"+:;6DT6BBL"+/L"-;86BL"3:RU@66?".978!;L"*:78@7:A"

E7<>>9;L"%@67>:"1!5@67"$R!6;8!G!R"976"8@6">9e:7"R:>A9;!65">9;<G9R8<7!;I"R:>A9;!65"

@!7!;I"?989"89B6;8Q"S6 "?66A"?!C6?"!;8:"8@!5"!;?<587D"RB<5867"9;?"B::U6?"98"8@6"!>A9R8":G"

?989"89B6;8":;"8@!5"!;?<587D"RB<5867">:76"5<7I!R9BBDQ"S6"B::U6?"98"8@6"!>A9R8":G"?989"e:=5"

=D"56A9798!;I":<8".9;<G9R8<7!;I"!;?<587D"G7:>"8@6"RB<5867"9;?"9B5:"5AB!8">9;<G9R8<7!;I"

!;?<587D"!;8:"86R@">9;<G9R8<7!;I"G!7>5"9;?";:;V86R@">9;<G9R8<7!;I"G!7>5Q"S6"<56?"

*#-0$"!;?<587D"R:?65"8:"?6867>!;6"86R@">9;<G9R8<7!;I"G!7>5"B!U6"#AAB6L"+/L"-;86B"68RQ""

%@!5"9;9BD5!5"76C69B6?"8@98"9B8@:<I@"8@!5"RB<5867"f0B<5867"Zg"59T"9";6I98!C6"!>A9R8":;"

76C6;<6"95"9"765<B8":G"9??!;I"?989"e:=5L"8@6"59>6"!5";:8"87<6"G:7".9;<G9R8<7!;I"-;?<587D"

9;?">:76"5A6R!G!R9BBD"G:7"86R@">9;<G9R8<7!;I"G!7>5Q"%@!5">69;5"8@98"8@6"!>A9R8":G"?989"

e:=5"!5";6I98!C6"65A6R!9BBD":;"8@6";:;V>9;<G9R8<7!;I"!;?<587!65"T!8@!;"8@!5"RB<5867"T@!R@"

976"&8!B!8!65L".!;!;I"9;?"0:;587<R8!:;Q"S6"566"8@98"8@6"R:58":G"I::?5"5:B?"?6RB!;65"95"9"

765<B8":G"9??!;I"?989"e:=5"9;?"T6"9B5:"566"8@98"I7:55">97I!;5"!>A7:C6"95"9"765<B8":G"

9??!;I"?989"e:=5"T!8@!;"8@!5"!;?<587D"RB<5867Q"#BB"8@656":=567C98!:;5"8!6"8:"69R@":8@67"



"

"

_c"

769BBD"T6BBQ"#;"!;R76956"!;"76C6;<6"9;?"?6R76956"!;"R:58":G"I::?5"5:B?"6OAB9!;5"8@6"

!;R76956"!;"I7:55">97I!;5Q"""

"
"

1!I<76"ZcP"'66A"'!C6":G"8@6"->A9R8":G"'989"%9B6;8":;".9;<G9R8<7!;I"46C6;<6""

"
"

$:"T6"I98@67":;6">:76"!;5!I@8"G7:>"8@!5"765697R@"8@98L"9B8@:<I@"8@6"!>A9R8":G"?989"

e:=5"76C6;<6":G"RB<5867"Z"!5"GB98L"8@6"!>A9R8"!5"5B!I@8BD"A:5!8!C6"G:7">9;<G9R8<7!;I"!;?<587D"

T!8@!;"8@6"RB<5867"9;?">:76"5A6R!G!R9BBD"8@6"!>A9R8":;"86R@">9;<G9R8<7!;I"RB<5867"!5"

5!I;!G!R9;8BD"@!I@67Q"-8"!5"8@6";:;V86R@">9;<G9R8<7!;I"R:>A9;!65"8@98"976"!;"8@6"=<5!;655"

:G"8!>=67"A7:?<R85L"A9A67"9;?"8!765"8@98"59T"9";6I98!C6"!>A9R8"G7:>"?989"5R!6;R6"e:=5Q"

%@656"!>A9R85"976"5<>>97!X6?"!;"!;"8@6">97I!;"AB:85"!;"G!I<76"ZcQ""



"

"

_a"

'!5R<55!:; "

%@6"6OAB9;98!:;":G"8@6"9=:C6"G!;?!;I5"R9;"=6"879R6?"=9RU"8:"8@6"4FK "fF97;6DL"

ZaaZgQ"%@!5"8@6:7D"589865"8@98"1!7>o5"@<>9;"R9A!89B"R9;"=6"9"5:<7R6":G"5<589!;6?"

R:>A68!8!C6"9?C9;89I6Q"'989"%9B6;8"!5"9"1!7>o5"@<>9;"R9A!89BQ"#RR:7?!;I"8:"R!:QR:>"?989"

$R!6;R6"$A6;?"T!BB"@!8"sZc`"=!BB!:;"!;"MNZaQ"#RR:7?!;I"8:"-F. "8@6";<>=67":G"A:5!8!:;5"

G:7"?989"9;?"9;9BD8!R5"T!BB""ML`MNLNNNL"=D"MNMNQ""'!R6QR:>"59D5"8@98"%!>6"89U6;"8:"G!BB"

?989"5R!6;R6"A:5!8!:;"!5"<A"8:"_["?9D5Q"ZNN"=658"e:=5"A<=B!5@6?"=D"<5";6T5"@9?"$898!58!R!9;"

fvbg"9;?"'989"$R!6;8!58"fvcg"95"8:A"ZN"e:=5Q"#RR:7?!;I"8:"8@6"765:<7R6V=956?"C!6T":G"8@6"

G!7>"765:<7R65"8@98"976"C9B<9=B6L"!>A67G6R8BD"!>!89=B6"9;?"@95";:"587986I!R9BBD"6H<!C9B6;8"

765:<7R65"R9;"=6"9"5:<7R6":G"5<589!;6?"R:>A68!8!C6"9?C9;89I6"G:7"8@6"G!7>Q"S@6;"8@6"

9=:C6"!;?<587D"76G676;R65"976"B9D676?":;"8:A":G"(FKL"!8"!;?!R9865"8@98"?989"89B6;8"!5"

C9B<9=B6"@<>9;"R9A!89BL"!>A67G6R8BD"!>!89=B6"9;?"@95";:"587986I!R9BBD"6H<!C9B6;8"

765:<7R65Q"#"5:<7R6":G"5<589!;6?"R:>A68!8!C6"9?C9;89I6"R:>65"G7:>"!>A7:C6?"G!7>"

76C6;<65"9;?"5<589!;6?"G!7>"A7:G!85"9;?"8@!5"765697R@"B69?5"8:"8@6"G!;?!;I"8@98"?989"89B6;8"

R9;"6;9=B6"=:8@Q"%@676G:76L"8@6"!;86756R8!:;":G"!;?<587D"8@!;U!;I"9;?"4FK"5<AA:785"

765<B85":G"8@!5"765697R@Q"

368"<5"9B5:"B::U"98"T@68@67"8@6"765697R@"765<B85"@:B?"<A"=D"!856BG"T@6;"?!GG676;8"

9;9BD565"976"6O9>!;6?"9I9!;58"69R@":8@67Q"S6"U;:T"8@6"!>A9R8":G"9;D"6GG6R8":;"G!7>"

A7:G!89=!B!8D"!5"9"G<;R8!:;":G"!>A9R8":;"76C6;<6"9;?"R:58":G"I::?5"5:B?Q"*:T"B685"6O9>!;6"

G:7"8@!5"6GG6R8"G:7"9"G6T"!;?<587D"RB<58675"!;"8@!5"765697R@Q"3685"58978"T!8@"879?!;I"^"

T976@:<5!;I"RB<58675"T@676"8@6"!>A9R8":G"?989"89B6;8"!5"@!I@67":;"76C6;<6"8@9;":;"R:58":G"

I::?5"5:B?Q"-G"76C6;<6"5665"@!I@67"A:5!8!C6"!>A9R8"8@9;"R:585L"8@6"A7:G!89=!B!8D"!5"6OA6R86?"

8:"566"9"@!I@67"!>A9R8Q"S@6;"8@6"765<B85"976"6O9>!;6?L"8@98"!5"6O9R8BD"T@98"!5"566;Q""

$!>!B97BD"G:7">9;<G9R8<7!;I"RB<5867L"8@676"!5";697BD";:"!>A9R8":;"76C6;<65"=<8"9";6I98!C6"



"

"

bN"

!>A9R8":;"R:58":G"I::?5"5:B?Q"S@6;"!>A9R8":G"76C6;<6"!5";:8"A7656;8L"=<8"8@6"6GG6R8"!5"

9=B6"8:"76?<R6"R:58":G"I::?5"5:B?L"T6"6OA6R8"8@6"6GG6R8":;"A7:G!89=!B!8D"8:"=6"G9C:79=B6"9;?"

8@98"!5"6O9R8BD"T@98"T6"566"G7:>"8@6"765697R@":<8R:>6Q"%@676G:76L"8@6"?!GG676;8"765697R@"

:<8R:>65"976"5<AA:78!;I"69R@":8@67Q""

368"<5"9B5:"566"!G"8@6"765<B85"G7:>"8@!5"765697R@"R9;"G!;?"5<AA:78"G7:>"!;?<587D"

9;9BD5!5"R:;?<R86?"=D":8@67"=:?!65Q"#RR:7?!;I"8:"?989"G7:>"*98!:;9B"$R!6;R6"1:<;?98!:;L"

9;"!;?6A6;?6;8"G6?679B"=:?DL"2;:TB6?I6"9;?"%6R@;:B:ID"-;86;5!C6"!;?<587!65"f2%-"

-;?<587!65g"I6;67986?"9;":<8A<8":G"sM["87!BB!:;"8@98"9??5"<A"8:"9=:<8"9"8@!7?":G"T:7B?"E'/"

!;"MNZcQ"S!8@!;"8@6"2;:TB6?I6"9;?"%6R@;:B:ID"-;86;5!C6"!;?<587!65L"8@676"976"9"G6T"

!;?<587!65"8@98"976"@69C!BD"76B!9;8":;"?989Q"#RR:7?!;I"8:"5>978?989R:BB6R8!C6QR:>L"8@6"

56C6;"!;?<587!65"8@98"@9C6"9"@!I@"!>A9R8":G"?989"976"+69B8@R976L"$R!6;R6L"4689!BL"*:;V

/7:G!8L"/:B!8!R5L"-;5<79;R6"9;?"#I7!R<B8<76Q"%@656"976"!;?<587!65"T@676"?989"AB9D5"9"7:B6"

9;?"8@6"C:B<>6":G"?989"!;C:BC6?"!5"@!I@67"8@9;":8@67"!;?<587!65Q"$!>!B97BDL"9RR:7?!;I"8:"9;"

978!RB6"A<=B!5@6?"!;"8:T97?5?9895R!6;R6QR:>"L"8@6"G:BB:T!;I"G!C6"!;?<587!65"976"?6G!;6?"=D"

?989"9;?"9;9BD8!R5"p">6?!R!;6L"7689!BL"R:;587<R8!:;L"=9;U!;I"9;?"879;5A:7898!:;Q"S@!B6"

6O9>!;!;I"8@6"!;86756R8!:;":G"8@6"B!58":G"!;?<587!65"R:C676?"95"2%-"!;?<587!65"=D"*1$QI:CL"

!;?<587!65"?6G!;6?"95"8@6":;65"T!8@"9"@!I@"!>A9R8":G"?989"=D"5>978?989R:BB6R8!C6QR:>"9;?"

!;?<587!65"8@98"976"R9BB6?"95"?6G!;6?"=D"?989"9;?"9;9BD8!R5"8:T97?5?9895R!6;R6QR:>L"T6"566"

8@98"4689!BL"F9;U!;IL"-;5<79;R6"9;?"+69B8@R976"!;?<587!65":RR<7"!;"9BB":G"8@6"8@766"9=:C6"

B!585Q"S6"?6G!;6"8@656"G:<7"!;?<587!65"95"'989"-;86;5!C6"2%-"-;?<587!65Q"%@676"!5"9"

5!I;!G!R9;8":C67B9A"=68T66;"?989"!;86;5!C6"2%-"!;?<587!65"9;?"8@6"!;?<587!65"T@676"8@6"

!>A9R8":G"?989"89B6;8"!5"@!I@67"8@9;":8@67"R:>A979=B6"!;?<587!65Q"#B8@:<I@":<7":7!I!;9B"

@DA:8@6565"589865"8@98"!;?<587D"AB9D5"9">:?6798:7"7:B6":;"8@6"76B98!:;5@!A"=68T66;"'989"



"

"

bZ"

%9B6;8"9;?"1!7>"A67G:7>9;R6L"G<78@67"9;9BD5!5"76C69B5"8@98"8@!5">:?6798:7"6GG6R8"!5"@!I@67"

:;"?989"!;86;5!C6"!;?<587!65"T@6;"R:>A976?"8:":8@67"!;?<587!65"8@98"976";:8"?989"!;86;5!C6Q""

"

1!I<76"ZaP"->A9R8":G"'989"89B6;8":;"'989"-;86;5!C6"2%-"f2;:TB6?I6"9;?"%6R@;:B:ID"

-;86;5!C6g"-;?<587!65"

F956?":;"8@6"G!;?!;I5":G"8@!5"765697R@"T6"566"8@98"1!;9;R6L"!;5<79;R6L"7689!BL"9;?"

A7:G655!:;9B"567C!R65"@9C6"6?I6":C67":8@67"!;?<587!65"6O9>!;6?"@676"!;"867>5":G"!>A9R8":G"

?989"89B6;8":;"G!7>"A67G:7>9;R6Q"+6;R6L"765<B85"G7:>"8@!5"765697R@"9B5:"G!;?5"5<AA:78"G7:>"

8@6"!;?<587D"765697R@"?:;6"=D"6O867;9B"=:?!65Q"

%@6":8@67">9e:7"G!;?!;I":G"8@!5"765697R@"T95"@:T"B97I67"G!7>5"566"9"@!I@67"!>A9R8"

G7:>"?989"89B6;8L"T@6;"R:>A976?"8:"9"5>9BB67"!>A9R8"8@98"5>9BB67"G!7>5"59TQ"-;":7?67"8:"

6OAB9!;"8@!5L"T6"T!BB"6O9>!;6"@:T"8@6"R:58":G"?989">9;9I6>6;8" 6C:BC65"95"8@6"5R9B6":G"

:A6798!:;5"!;R76956Q"#5"9"G!7>"@95"9"@!I@67";<>=67":G"6>AB:D665L"!85"5R9B6":G":A6798!:;5"

!;R769565Q"#5"5R9B6":G":A6798!:;5"!;R76956">:76"R:>A<8!;I"!;G79587<R8<76"!5"76H<!76?"8:"

7<;"8@6"?989":A6798!:;5Q"#RR:7?!;I"8:"FBDC<F̂<BHABJ9EC<'1AAB<ML'/9NL"8@6"R:58":G"

R:>A<8!;I"A:T67"@95"?6RB!;6?"=D"9"G9R8:7":G"86;"6C67D"G:<7"D6975"G:7"8@6"B958"M_"D6975Q"

%@!5">69;5"8@98"8@6">97I!;9B"R:58":G"?989">9;9I6>6;8"@95"?!>!;!5@6?"95"G!7>"5!X6"

!;R76956?L"9;?"B97I67"G!7>5"976"98"9;"9?C9;89I6":C67"5>9BB67"G!7>5"8:"6OAB:!8"?989"

R9A9=!B!8!65Q""



"

"

bM"

"

1!I<76"MNP"$R9B6":G")A6798!:;5"9;?"->A9R8":G"'989"%9B6;8":;"1!7>"/67G:7>9;R6"

"

#B8@:<I@"G!I<76"MN"!5"9";6T"A7:A:56?">:?6B"8@98";66?5"8:"=6"86586?"T!8@"?989L"!8"!5"

5<AA:786?"=D"FBDC<F̂<BHABJ9EC<'1AAB<ML'/9N='"-8"5@:T5"@:T">97I!;9B"R:58":G"

>9;9I!;I"?989"!5"?!>!;!5@65"95"5R9B6":G":A6798!:;5"I:"<A"95"9"G<;R8!:;":G"8@6"5!X6":G"8@6"

G!7>5Q")<7"765697R@"5@:T5"@:T"8@6"!;R76>6;89B"!>A9R8":G"?989"!5"@!I@67"95"8@6"5!X6":G"8@6"

G!7>"!;R769565"9;?"8@6"5!X6":G"8@6"G!7>"G:7"8@!5"765697R@"!5">695<76"95"9"G<;R8!:;":G"8@6"

8:89B";<>=67":G"6>AB:D665"!;"8@6"G!7>Q"%@676G:76L":;6":G"8@6"U6D"G!;?!;I5":G"8@!5"765697R@"

G!;?5"5<AA:78"G7:>"FBDC<F̂<BHABJ9EC<'1AAB<ML'/9N='" ""

"
"
"



b\ "
"

"
"

&4!5$)%'R '#-*//# '+2 '(!$!'$!/),$'!,('2*%1'5)%2+%1!,&) '

"

S!BB!;I;655"8:"-;C658"!;"'989"%9B6;8"T!8@"# ??!8!:;9B"$U!BB5"9;?"1!7>d5"/67G:7>9;R6"

17:>"A76C!:<5"58<?DL"T6"@9C6":=567C6?"8@98"?989"89B6;8"@95"9"A:5!8!C6"!>A9R8":;"

G!7>"A67G:7>9;R6"9;?"A7:G!89=!B!8DQ"+:T6C67L"95"T6"?7!BB"?:T;"T6"59T"8@98"8@6">9I;!8<?6"

:G"!>A9R8"C97!65"G7:>"!;?<587D"8:"!;?<587D"9;?"9B5:"=956?":;"8@6"5!X6":G"8@6"R:>A9;DQ"S6"

9B5:";:86?"8@98"8@6"!>A9R8":;"76C6;<6L"A7:G!8"9;?"R:58":G"59B65"@9?"?!GG676;8">9I;!8<?6"

9;?"?!76R8!:;"=956?":;"!;?<587DQ"%@!5"?!GG676;R6"!;">9I;!8<?6"!5"B:T67"=68T66;"R6789!;"

!;?<587!65L"=<8"8@6"?!GG676;R6"!5"RB697BD"C!5!=B6"=68T66;"R6789!;":8@67"!;?<587!65Q"%@6"

:C6797R@!;I"H<658!:;"!5"T@Dm"498@67"8@9;"87D!;I"8:"6OAB9!;"8@!5"?!GG676;R6"=956?":;"

5<AA:78!;I"97I<>6;85L"@:T"R9;"T6"6OAB9!;"8@!5"<5!;I"6>A!7!R9B"6C!?6;R6"9;?"?989Q"%@!5"

A7:=B6>"R9;"=6"9AA7:9R@6?"!;"56C679B"T9D5Q");6"R:<B?"95U"T@98"976"8@6"?66AV7::86?"

?!GG676;R65"=68T66;"8@656"!;?<587!65"!;"8@6"R:;86O8":G"?989"e:=5m"%@!5"R:<B?"=6"I::?"8:A!R"

G:7"H<9B!898!C6"765697R@Q"+:T6C67L":;6":G"8@6"?66AV7::86?"?!GG676;R6"=68T66;"8@656"

!;?<587!65"T@!B6"@!7!;I"89B6;8L"9;?"65A6R!9BBD"T@!B6"@!7!;I"?989"5R!6;R6"89B6;8"!5"8@6"5U!BB5"

76H<6586?"=D"G!7>5"!;"8@!5"89B6;8Q"-G"8@676"!5"9"?!GG676;R6"=68T66;"8@6"5U!BB5"76H<6586?"=D"

R:>A9;!65"T!8@!;"?!GG676;8"!;?<587!65"9;?"!G"!8"@95"9;D"76B98!:;5@!A"T!8@"8@6"!>A9R8"

R76986?"=D"8@!5"89B6;8L"!8"!5"R:<B?"@6BA"<5"A7:C!?6"!;5!I@85"8:"6OAB9!;"8@!5"A@6;:>6;:;"T!8@"

8@6"@6BA":G"?989Q""

17:>"9"8@6:7D"A675A6R8!C6L"465:<7R6V=956?"C!6T":G"8@6"G!7>"fF97;6DL"ZaaZg"

6OAB9!;5"@:T"8@98"9"G!7>o5"@<>9;"R9A!89B"R9;"=6"9"5:<7R6":G"5<589!;6?"R:>A68!8!C6"

9?C9;89I6Q"%@6";66?"G:7"8@!5"765697R@"=<!B?5":;"8:A":G"8@98"C!6T"8:"I9!;"9"?66A67"B::U"98"

8@6"R@979R867!58!R5":G"8@98"@<>9;"89B6;8"T!8@"?989"5U!BB5"9;?"!85"!>A9R8":;"G!7>"

A67G:7>9;R6Q"465697R@675"@9C6"=<!B8":;"8:A":G"765:<7R6V=956?"C!6T":G"8@6"G!7>"fF97;6DL"



"

"

b[ "

ZaaZg"!;">9;D"T9D5L"5A6R!G!R9BBD"!;"8@6"R:;86O8":G"?989Q"$:>6":G"8@:56"6O86;5!:;5"T676"!;"

8@6"9769"F!I"'989"9;?"/76?!R8!C6"#;9BD8!R5"?!GG<5!:;L"!;G:7>98!:;"5@97!;I"9;?"F!I"'989"

#;9BD8!R5"j<9B!8DQ"368"<5"89U6"9"B::U"98"5:>6":G"8@:56"6O86;5!:;5"=6G:76"T6"?6C6B:A":<7"

:T;"6O86;5!:;"8:"465:<7R6"=956?"C!6TQ""

.!5@79L"68"9BL"fMNZag"=<!B8":;"F97;6Dd5"fMNZZg"765:<7R6"=956?"C!6T"8:"B::U"98"8@6"

98"8@6"6GG6R8":G"?!GG676;8"C97!9=B65":G":7I9;!X98!:;"A67G:7>9;R6"8@7:<I@"F'/#"

?!GG<5!:;Q".!5@79L"68"9BL"fMNZag"B::U6?"98"8@6"6GG6R8"><B8!AB6":7I9;!X98!:;9B"

R@979R867!58!R5"9;?"5<=VR@979R867!58!R5":;"?!GG<5!:;":G"F!I"'989"^"/76?!R8!C6"#;9BD8!R5"

R9A9=!B!8!65Q".!5@79"T95";:8"8@6":;BD":;6"8:"B::U"98"F!I"'989"R9A9=!B!8!65"8@7:<I@"8@6"B6;5"

:G"765:<7R6V=956?"C!6TQ"E<;956U979;"68"9BL"fMNZg̀L"9B5:"B::U6?"98"8@6"!>A9R8":G"

;68T:7U!;IL"!;G:7>98!:;"?!55!A98!:;L"6O6R<8!C6"9R8!:;5"9;?"5<AABD"R@9!;5":;"

:7I9;!X98!:;5"9;?"5A6R!G!R9BBD":;":7I9;!X98!:;d5"5<AABD"R@9!;"A67G:7>9;R6"9I9!;"8@7:<I@"

465:<7R6"F956?"K!6TQ",O86;?!;I"F97;6Dd5"6OAB9;98!:;":G"@:T"C9B<9=B6"9;?"7976"

765:<7R65"=6"9"7695:;"8:"I6;67986"R:>A68!8!C6"9?C9;89I6L"!;"8@!5"765697R@"T6"T:<B?"B!U6"8:"

<;?67589;?"8@6"5U!BB"R@979R867!58!R5":G"5<R@"C9B<9=B6"9;?"7976"?989"5U!BB6?"@<>9;"765:<7R65"

:;"G!7>d5"5<RR655Q"S6"6O9>!;6"8@6"9??!8!:;9B"6B6>6;85"8@98"!;R76956"8@6"!>A67G6R8"

!>!89=!B!8D":G"?989"89B6;8"765:<7R65"9;?"566"@:T"8@6D"9??"8:"8@6"R:>A68!8!C6"9?C9;89I6"G:7"

8@6"G!7>"9RR:7?!;I"8:"8@!5"8@6:7DQ"1:55:"S9>=9 "68"9BQ"fMNZag"6O9>!;6?"8@6"H<9B!8D":G"=!I"

?989"fF'#jgL"9;?"=<!B?!;I":;"8@6"4FK"8:"?6C6B:A"9"><B8!?!>6;5!:;9B">:?6B"9;?"

5<II6585"8@98"8@98"89B6;8"H<9B!8D"!5"@!I@BD"R:776B986?"T!8@"F'#jQ""

#RR:7?!;I"8:"/:T675"9;?"+9@;"fMNNMgL"R:>A68!8!C6"9?C9;89I6"R9;"=6"9R@!6C6?"=D"

G!7>5"=D";<78<7!;I"9"568":G"5U!BB5"9;?"765:<7R65"!;"9"T9D"8@98"!5"<;!H<6"9;?"<;V!;!>!89=B6"

=D"R:>A68!8:75Q");6":G"8@6"T9D5"8:":=89!;"5<R@"5<A67!:7"5U!BB5"!5"=D"8@6"89B6;85":G"!85"



"

"

b_"

6>AB:D665"9>:;I":8@67"9=!B!8!65"8@98"976";:8"9C9!B9=B6"8:":8@67"G!7>5Q"-;"8@6"R:;86O8":G"

?989"5U!BB5L"T6"97I<6"8@98"9;"!>A:789;8"T9D"8:":=89!;"5<R@"5<A67!:7"9?C9;89I6"!5"8:"

R:>AB6>6;8"?989"5U!BB5"T!8@":8@67"5U!BB5"8@98"=6R:>65"9"R989BD58"8:"R:;C678"?989"5U!BB5"!;8:"

>69;!;IG<B"=<5!;655"C9B<6Q""

1!:B"fMNNZg"76C!5!86?"@67":T;"97I<>6;8"8@98"!8"!5"A:55!=B6"8:"9R@!6C6"9"5<589!;9=B6"

R:>A68!8!C6"9?C9;89I6"=956?":;"9;D"R:>A686;RDL";:">98867"@:T"!;!>!89=B6"8@98"

R:>A686;RD"!8"!5Q"1!:B"97I<6?"8@98"8@6"5U!BB5":G":7I9;!X98!:;5"9;?"@:T":7I9;!X98!:;5"<56"

8@:56"5U!BB5"><58"R:;589;8BD"R@9;I6"8:"A7:?<R6"R:;8!;<:<5BD"R@9;I!;I"86>A:797D"

9?C9;89I65Q",!56;@97?8"9;?".978!;"fMNNNL"AQ"ZZZ`g"97I<6?"8@98"?D;9>!R"R9A9=!B!8!65"R9;"

765<B8"!;"R:>A68!8!C6"9?C9;89I6"=956?":;"8@6"T9D"8@656"R9A9=!B!8!65"976"9AAB!6?Q"%@6"

9=!B!8D"8:"9AABD"?D;9>!R"R9A9=!B!8!65"T@6;"R:>=!;6?"T!8@"765:<7R6V=956?"C!6TL"

5A6R!G!R9BBD"8@6"@<>9;"765:<7R65"95A6R8":G"8@6"765:<7R6"=956?"C!6TL"5<II6585"8@98"

5<589!;9=B6"G!7>"A67G:7>9;R6"!5"9R@!6C6?"9"G!7>5"9=!B!8D"8:"9AABD"8@6"?D;9>!R"R9A9=!B!8!65"

?6C6B:A6?"95"9"765<B8":G"8@6"9=!B!8D":G"@<>9;"765:<7R65"8:"9AABD"8@:56"5U!BB5Q"S@6;"T6"A<8"

8@!5"97I<>6;8"!;"8@6"R:;86O8":G"?989"5U!BB5L"T6"97I<6"8@98"8@6"9=!B!8D"8:"9AABD"?989"5U!BB5"

?6A6;?5":;"8@6"5<AAB6>6;89B"5U!BB5"9C9!B9=B6"8:"@<>9;"765:<7R65Q"-;"8@!5"?989"5U!BB5";66?5"

8:"=6"R:>AB6>6;86?"T!8@":8@67"76B6C9;8"5U!BB5"B!U6">:?6BB!;IL"765697R@L"G!;9;R6"68RQ"8:"

!>A9R8"8@6"G!7>"!;"9">69;!;IG<B">9;;67Q"""

F<!B?!;I":;"6O!58!;I"765697R@":;"8@6"@<>9;"R9A!89B"95A6R8":G"765:<7R6V=956?"C!6T"

9;?"@:T":8@67"765697R@65"5A6R!G!R9BBD"B::U6?"98"8@6"76B98!:;5@!A"=68T66;"?989"R9A9=!B!8!65"

9;?"G!7>"A67G:7>9;R6L"T6"!;86;?"8:"B::U"98"8@6"95A6R8"76B98!:;5@!A"=68T66;"8@6"5U!BB5":G"

?989"89B6;8"9;?"G!7>"A67G:7>9;R6Q"': ":7I9;!X98!:;5"?6B!C67"G!7>"A67G:7>9;R6"8@7:<I@"



"

"

bb"

765:<7R6"=956?"C!6T"T!8@"8@6"@6BA":G"5U!BB5"!;"@<>9;"765:<7R6"89B6;8"9;?"@:T"?:65"8@98"

H<658!:;">9;!G658"!856BG"!;"8@6"R:;86O8":G"?989"89B6;8m""

"

"

1!I<76"MZP"%@6"7:B6":G"5U!BB5"=68T66;"89B6;8"9;?"G!7>"A67G:7>9;R6""

"

"

%:"9;5T67"8@!5"H<658!:;"9"58978!;I"765697R@"H<658!:;"T:<B?"=6"8:"<;?67589;?"T@98"

976"8@6"5U!BB5"8@98"G!7>"976"B::U!;I"8:"@!76"!;"?989"89B6;8Q"""

Research Question 1:".@9?'9B<'?@<'K9?9'9LLACD9?<K'LVD;;L'?@9?'HDBJL'L<<V'DE'K9?9'

?9;<E?Q"

%:"<;?67589;?"@:T"?989"89B6;8"9;?"?989"955:R!986?"5U!BB5"T!8@!;"8@!5"89B6;8"@9C6"

?!GG67!;I">9I;!8<?6":G"!>A9R8":;"!;?<587!65L"T6"R@::56"8:"89U6"8T:"!;?<587!65":;"T@!R@"

8@!5">9I;!8<?6"!5"?6>:;5879865"9"587!U!;I"?!GG676;R6Q"17:>"8@6"A76C!:<5"58<?DL"T6"566"8@98"

8@6"!>A9R8":G"?989"5U!BB6?"89B6;8":;"76C6;<6"T95"@!I@658"!;"1!;9;R6"RB<5867"9;?"B:T658"!;"

.9;<G9R8<7!;IQ");"8@6"R:;8797DL"T6"566"8@98"9"G9C:79=B6"!>A9R8":G"?989"5U!BB6?"89B6;8":;"

R:58":G"59B65"T95"B:T658"!;"1!;9;R6"9;?"@!I@658"!;".9;<G9R8<7!;IQ"1:7"8@98"7695:;L"T6"

T!BB"R6;867":<7"765697R@"H<658!:;5"97:<;?"8@656"8T:"!;?<587!65Q""



"

"

b`"

"

"

1!I<76"MMP"%@6"!;R:;5!586;RD"=68T66;"!;?<587D"A67G:7>9;R6"9;?"7:B6":G"?989"5U!BB6?"89B6;8""

"

"

.:76"!>A:789;8BD"8@6"!>A9R8":G"?989"5U!BB6?"89B6;8":;"8@656"8T:"!;?<587!65"!5";:8"

R:;5!586;8"T!8@"8@6">9R7:"=6@9C!:7"?6>:;587986?"=D"8@656"!;?<587!65Q".9;<G9R8<7!;I"

!;?<587D"@95"I7:T;"76C6;<6"95"9"T@:B6"=68T66;"MNZ_"9;?"MNZaL"9B8@:<I@"T6"566"?989"

5U!BB6?"89B6;8"?!?";:8"@9C6"9"R:;87!=<8!:;"!;"8@!5"76C6;<6"I7:T8@Q"%@6"R:58":G"59B65":G"

>9;<G9R8<7!;I"@95"7!56;"=68T66;"MNZ_"9;?"MNZaL"9B8@:<I@"8@6"?989"5U!BB6?"e:=5"@9C6"

@6BA6?"76?<R6"R:58":G"59B65Q"1!I<76"MM"R9A8<765"8@!5"!;R:;5!586;RDQ"-;"8@!5"R:;86O8L"!8"

=6R:>65"!>A:789;8"8:"6O9>!;6"T@D"8@6"!>A9R8"?989"5U!BB6?"89B6;8"8@656"8T:"!;?<587!65"

@9C6"5@:T;"8@6":AA:5!86"6GG6R8m"S@98"976"8@6"5U!BB5"955:R!986?"T!8@"?989"89B6;8"8@656"8T:"

!;?<587!65"@95"=66;"@!7!;I"G:7m""

 



"

"

bc"

Research Question 2P".@9?'9B<'?@<'K9?9'9LLACD9?<K'LVD;;L'?@9?'HDBJL'DE'19E>H9C?>BDEO'

DEK>L?BG'L<<V'DE'K9?9'?9;<E?Q"

Research Question 3P".@9?'9B<'?@<'K9?9'9LLACD9?<K'LVD;;L'?@9?'HDBJL'DE'2DE9EC<'_'

*EL>B9EC<'DEK>L?BG'L<<V'DE'K9?9'?9;<E?Q"

);R6"T6"<;?67589;?"8@6"?989"955:R!986?"5U!BB5"8@656"8T:"!;?<587!65"566U"!;"?989"

89B6;8L":;6":G"8@6"?989"A:!;85"8@98"R:<B?"@6BA"<5"<;?67589;?"@:T"8@656"5U!BB5"!;GB<6;R6"

8@656"8T:"!;?<587!65"?!GG676;8BD"!5"8:"<;?67589;?"T@98"8@6"U6D"?!GG676;R65"976"=68T66;"8@6"

5U!BB6?"76H<6586?"=D"=:8@":G"8@656"!;?<587!65Q"#76"8@656"5U!BB5"59>6":G"?!GG676;8m"-G"5:>6"

:G"8@6"5U!BB5"976"59>6"!5"8@676"9"?!GG676;R6"=68T66;"8@6"7986"98"T@!R@":;6"!;?< 587D"B::U5"

G:7"8@!5"5U!BB"C675<5"8@6":8@67m"-G"8@6"5U!BB5"976"?!GG676;8L"T@98"976"8@:56"5U!BB5"95U6?"=D":;6"

!;?<587D"8@98"!5";:8"!;":8@67":;6"9;?"C!R6"C6759m"

 

Research Question 4:"4AN'KA'?@<'K9?9'9LLACD9?<K'LVD;;L'E<<K<K':G'HDBJL'DE'

19E>H9C?>BDEO'DEK>L?BG'KDHH<B'HBAJ'?@<'K9?9'9LLACD9?<K'LVD;;L'E<<K<K':G'2DE9EC<'_'

*EL>B9EC<'DEK>L?BG""

1!;9BBDL":;R6"T6"<;?67589;?"8@6"?!GG676;R65"!;"8@6"5U!BB5"76H<6586?"=D"=:8@"8@656"

!;?<587!65"?:65"!8"6OAB9!;"!;"9;D"T9D"@:T"!8"R:<B?"@9C6"?!GG67!;I"!>A9R85":;"76C6;<6"9;?"

R:58":G"59B65"!;"8@656"!;?<587!65m"': "8@6"5U!BB5"95U6?"=D":;6"!;?<587D"9;?";:8"8@6":8@67"

@9C6"9;D"R@979R867!58!R5"8@98"@6BA"!;"!;R7695!;I"76C6;<6"C675<5"?7!C!;I"?:T;"R:585m"':"

5:>6":G"8@656"5U!BB5"@6BA"76?<R6"R:585">:76"8@9;"@6BA"!;R76956"76C6;<6m"#76"5:>6":G"

8@656"5U!BB5"R:;R6;87986?">:76"!;":;6"!;?<587D"C675<5"8@6":8@67m"%@6"9;5T67"8:"8@656"

H<658!:;5"5@:<B?"@6BA"<5"6OAB9!;"T@D":;6"!;?<587D"!5"I688!;I">:76"@6BA"!;"9"5A6R!G!R"G!7>"

A67G:7>9;R6"A979>6867"T@6;"R:>A976"8:"8@6":8@67Q""



"

"

ba"

Research Question 5:"(A<L'KDHH<B<EC<'DE'LVD;;L'E<<K<K'<`F;9DE'N@G'K9?9'LVD;;L'@<;F'

OBAN'B<P<E><'DE'2DE9EC<'_'*EL>B9EC<'DEK>L?BG'9EK'@<;FL'B<K>C<'CAL?L'DE'

19E>H9C?>BDEO'DEK>L?BG"

"
%@6".:?6B"

F956?":;"8@6"9=:C6"765697R@"H<658!:;5L"T6"A7:A:56"9">:?6B"8@98"T!BB"@6BA"<5"

9;5T67"8@656"H<658!:;5"9;?">:76Q"%@!5">:?6B"?6A!R85"8@6"76B98!:;5@!A"=68T66;"?989"e:=5"

9;?"G!7>"A67G:7>9;R6"A979>68675"76A:786?"=D"8@6"G!7>Q"%@6"G!7>"A67G:7>9;R6"A979>68675"

T6"T!BB"G:R<5"976"8@6"8T:"R:;87:BB9=B6"C97!9=B65"V"R@9;I6"!;"76C6;<6"9;?"R@9;I6"!;"R:58":G"

I::?5"5:B?Q"S6"976";:8"B::U!;I"98"I7:55"A7:G!8"95"9"?6A6;?6;8"C97!9=B6"95"!8"!5";:8"9"

R:;87:BB9=B6"C97!9=B6"G:7">:58"G!7>5L"=<8"798@67"9;":<8R:>6":G"8@6"8T:"R:;87:BB9=B6"

C97!9=B65"T6"R:;5!?67"@676"p"76C6;<6"9;?"R:58Q"%@6">:?6B"5A6R!G!R9BBD"B::U5"98"8T:"

!;?<587!65"95"?!5R<556?"9=:C6"p"G!;9;R6"^"!;5<79;R6"9;?">9;<G9R8<7!;IQ"%@6">:?6B"9B5:"

B::U5"98"8@6">:?6798!;I"7:B6"AB9D6?"=D"8@6"5U!BB5"G!7>5"566U"T!8@!;"8@6"?989"89B6;8L""

?!5AB9D6?"95";66?5":G"8@6"G!7>Q""

"



"

"

`N"

1!I<76"M\P"%@6">:?6798:7"7:B6":G"5U!BB5":;"8@6"76B98!:;5@!A"=68T66;"?989"e:=5"9;?"G!7>"

A67G:7>9;R6"

%@676"976"5U!BB5"8@98"G!7>5"566U"!;"9;"6>AB:D66"T@!B6"9?C678!5!;I"G:7"e:="

:AA:78<;!8!65"!;"?989"5A9R6Q"$<R@"5U!BB5">9D"=6"9"765<B8":G"8@6"?6A978>6;8"8@98"!5"@!7!;I"G:7"

8@6"89B6;8":7"=6R9<56":G"8@6"8DA6":G"e:="8@98"!5"6OA6R86?"8:"A67G:7>Q"1:7"6O9>AB6L"!G"8@6"

G!;9;R6"?6A978>6;8"!5"B::U!;I"G:7"?989"89B6;8L"8@6"e:="T!BB"566U"G!;9;R6"9B5:"95"5U!BBQ"

+:T6C67L"!G"8@6"R:>A9;D"!5"@!7!;I"89B6;8"!;"!85"6;I!;667!;I"?6A978>6;8L"8@6"e:="

?65R7!A8!:;"R:<B?"@9C6"6;I!;667!;I"95"9"5<AAB6>6;897D"5U!BB"76H<6586?Q"465697R@"

?6A978>6;85">9D"76H<658"9"/@'L"@:T6C67":8@67"?6A978>6;85">9D"9B5:"B::U"G:7"9"/@'L"!G"

8@6D"76H<!76"9"@!I@BD"H<9B!G!6?"?989"89B6;8Q""

'989"0:BB6R8!:;"̂ ".68@:?"

Data about Firms Advertising for Data Skills  

/DEV3F'W;DEV>F=CAJX"!5"9"?989"9II76I98:7":G"e:="A:58!;I5"G7:>"8@6"!;867;68Q"

3!;U&A"?989"@95"@!58:7!R9B"?989"9=:<8"9BB"A:58!;I5":;"8@6"!;867;68"8@98"!5"R:BB6R86?"T!8@"8@6"

@6BA":G"=:85"R79TB!;I":C67"T6="A9I65Q"%@!5"?989"R9;"=6"G!B8676?"G:7"'989"$R!6;R6"5U!BB"5685"

G:7"A<=B!RBD"879?6?"R:>A9;!65Q"#A978"G7:>"!?6;8!GD!;I"8@6"8:89B"?989"5R!6;R6"e:=5"A:586?"

=D"8@6"G!7>5L"8@6"e:="A:58!;I"?989"R9;"9B5:"=6"G!B8676?"G:7"?989"5A6R!G!R"e:=5Q""0@98867e66L"

.Q"fMNMNL"#A7!B"Mag"R9A8<765"8@6"%:A"]:="4:B65"!;"8@6"S:7B?":G"'989"$R!6;R6"!;"@67"

978!RB6Q"-;"9??!8!:;"8@6"978!RB65"!;"B9??675L"U?;<II685"9;?"?989H<658""R9A8<76"C97!:<5"?989"

5R!6;R6"8!8B65"T@!R@"T6"T!BB"=6"<5!;I"8:"!?6;8!GD"?989"5R!6;R6"e:=5Q"#"R:>A76@6;5!C6"B!58"

:G"5<R@"e:=5"976"R9A8<76?"!;"#AA6;?!O"#Q""

%@6"5U!BB5"G:7"8@!5"765697R@"!5":=89!;6?"=D"5697R@!;I"e:="?65R7!A8!:;":G"?989"e:=5"

T!8@"9"]:="%!8B6"!;"#AA6;?!O"ZQ"#"AD8@:;"A7:I79>"T!BB"=6"<56?"8:"8:U6;!X6"9BB"8@6"T:7?5"



"

"

`Z"

!;"8@6"e:="?65R7!A8!:;"9;?"8@6"8:U6;5"T676"9;9BDX6?"9;?"G!B8676?"G:7"8@:56"T:7?5"8@98"!5"9"

5U!BB568"9;?"R:<;86?"G:7Q"

Data on Skills Requested by Firms 

S6"T!BB"R:BB6R8"8@!5"?989"G7:>"8T:"?!GG676;8"A675A6R8!C65"p"9;"9=5:B<86"A675A6R8!C6"

9;?"9"IB:=9B"A675A6R8!C6Q"%@6"G!758"A675A6R8!C6"T:<B?"=6"8:"!?6;8!GD"8@6"8:A"5U!BB"867>5"

T!8@!;"=:8@"1!;9;R6"9;?".9;<G9R8<7!;I"!;?<587!65Q"%@!5"T:<B?"=6"9;"9=5:B<86"A675A6R8!C6"

95"!8":;BD"B::U5"98"8@6"8:A"867>5"T!8@!;"8@6"!;?<587D"9;?"!8"?:65";:8"R:;5!?67"@:T"?:65"!8"

R:>A976"8:"9;:8@67"!;?<587D":7"9R7:55"9BB"!;?<587!65Q"%@6"56R:;?"A675A6R8!C6"T:<B?"=6"8:"

!?6;8!GD"8@6"8:A"5U!BB"867>5"9R7:55"9BB"?989"e:=5"9R7:55"9BB"!;?<587!65"8:"!?6;8!GD"8@6"8:A"5U!BB"

867>5L"9;?"8@6;"B::U"98"@:T"8@:56"5U!BB"867>5"976"76H<6586?"=68T66;"8@6"8T:"!;?<587!65"

<;?67"R:;5!?6798!:;"!;"8@!5"765697R@Q""

An Absolute Perspective of Data Related Skills Requested within Finance and 

Manufacturing Industries 

%@6"58978!;I"A:!;8":G"8@!5"9;9BD5!5"!5"8:"@9C6"8T:"?9895685"T!8@"e:="?65R7!A8!:;5":G"

e:=5"A<=B!5@6?"=D"G!7>5"T!8@!;"1!;9;R6"-;?<587D"9;?".9;<G9R8<7!;I"-;?<587DQ""#"G:<7"586A"

A7:R655"T!BB"=6"R:;?<R86?":;"8@656"8T:"?9895685"8:"R76986"8T:"8:A!R">:?6B5":G"8@6"

?:>!;9;8" 5U!BB5"76H<6586?"=D"8@656"8T:"!;?<587!65Q"1!;9BBDL"T6"T!BB"!?6;8!GD"8@6"

>:;:I79>5L"=!I79>5"9;?"87!I79>5"8@98":RR<7">:58"G76H<6;8BD"T!8@"!;"8@6"e:="?65R7!A8!:;5Q"

1!I<76"M["R9A8<765"8@6"["586A"A7:R655"8:"A67G:7>"8@!5"?989"R:BB6R8!:;Q""



"

"

`M"

"

1!I<76"M[P"1:<7"586A"A7:R655"8:"?6C6B:A"8:A!R">:?6B5"G7:>"e:="?65R7!A8!:;5"

%@6"G!758"586A"!;C:BC65"A76A7:R655!;I":G"8@6"86O8"?<7!;I"T@!R@"T6"R:;C6;8"9BB"8@6"

86O8"8:"B:T67"R956L"76>:C6"!;5!I;!G!R9;8"867>5"B!U6"<7B5L"@8>B"B!;U5L"6>9!B5"68RQL"76>:C6"

9RR6A86?"58:A"T:7?5"95":<8B!;6?"!;"589;G:7?";BA"58:A"T:7?5L"MNNaQ"#5"9";6O8"586AL"8@6"

T:7?5"976"B6>>98!X6?Q"-;">68@:?"ZL"T6"586>>6?"8@6"T:7?5"T@676"95"!;"8@!5">68@:?"T6"

B6>>98!X6"8:"76?<R6"T:7?VG:7>5"8:"B!;I<!58!R9BBD"C9B!?"B6>>95Q"1!;9BBDL"T6"76>:C6"9BB"

5A6R!9B"R@979R8675"9;?"A<;R8<98!:;5Q"#G867"9BB"8@656"586A5":G"A76A7:R655!;IL"T6"@9C6"9"

RB69;"568":G"76B6C9;8"T:7?5"8@98":RR<7"9R7:55"e:="?65R7!A8!:;5Q"#5"8@6"56R:;?"586AL"T6"

I6;67986"8G!?G"867>V?:R">987!OQ"*98<79B"39;I<9I6"/7:R655!;I"f*3/g"<565"8G!?G"86R@;!H<6"



"

"

`\ "

8:"A76A976"86O8"?:R<>6;85"G:7">9R@!;6"B697;!;IQ"%G!?G"C6R8:7!X67"R9;"I6;67986"9"?:R<>6;8"

>987!O"T!8@"?:R<>6;85"9;?"8:U6;"5R:765Q"%1-'1L"T@!R@"589;?5"G:7"867>"G76H<6;RDV

!;C6756"?:R<>6;8"G76H<6;RDL"R9;"=6"<56?"8:"G!;?"!>A:789;8"T:7?5L"T@!R@"!5"U;:T;"95"

G698<765"!;"9">9R@!;6"B697;!;I"R:;86O8L"9;?"T6"976"6>AB:D!;I"8@6"59>6"86R@;!H<6"@676"

9B8@:<I@":<7":=e6R8!C6"!5";:8">9R@!;6"B697;!;IQ"

#5"8@6"B958"586AL"T6"A67G:7>"*:; V*6I98!C6".987!O"19R8:7!X98!:;"f*.1g"8:A!R"

>:?6B!;I":;"8@6"8G!?G"867>V?:R">987!OQ",O879R8!;I"8:A!R5"G7:>"86O8"!5"9;"<;5<A67C!56?"

?989V>!;!;I"86R@;!H<6"8:"!?6;8!GD"8@6"76B98!:;5@!A5"=68T66;"86O85Q"*:; V*6I98!C6".987!O"

19R8:7!X98!:;"f*.1g"!5"9;"<;5<A67C!56?"86R@;!H<6"8@98"?:65";:8"76H<!76"B9=6BB!;I":G"

8:A!R5Q"*.1" G9R8:7!X65"?989568"T!8@"9"@!I@"?!>6;5!:;9B!8D"!;8:"9"B:T67V?!>6;5!:;9B"

76A7656;898!:;Q"%@6"7695:;"T@D"!8"!5"R9BB6?"*:; V*6I98!C6".987!O"19R8:7!X98!:;"!5"=6R9<56"

8@656"B:T67V?!>6;5!:;9B"C6R8:75"@9C6";:; V;6I98!C6"R:6GG!R!6;85Q"*.1"76H<!765"9BB"

A76A7:R6556?"86O8"8:"=6"R:;C6786?"!;8:";<>=675Q"%@6"A7:R655":G"R7698!;I"8GV!?G"T6!I@85"!; "

8@6"A76C!:<5"586A">9U6"!8"A:55!=B6"G:7"8:"=6"A67G:7>6?":;"8@98"?989568Q"%@6":<8R:>6":G"8@6"

9=:C6"A7:R655"T!BB"765<B8"!;"8:A!R">:?6B5"T!8@">:;:I79>5L"=!I79>5"9;?"87!I79>5"5:786?"

=D"R:@676;R6"5R:765"8@98"T!BB"9BB:T"<5"8:"!?6;8!GD"8@6">:58"A76C9B6;8"8:A!R5"9R7:55"8@6"e:="

?65R7!A8!:;5Q""

A Global Perspective Data Related Skills Requested by Firms and How They Manifest 

within Finance and Manufacturing Industries 

-;"8@!5">68@:?L"9BB"e:="?65R7!A8!:;5":G"?989"76B986?"e:=5"T!BB"=6"9;9BDX6?"G:7"

G76H<6;8BD":RR<77!;I"T:7?5"9;?"8@6;"G!B8676?"?:T;"8:"5U!BB"867>5"8@98":RR<7"G76H<6;8BD"

8@7:<I@:<8"9BB"8@6"e:="?65R7!A8!:;5Q""



"

"

`[ "

%@6"58978!;I"?989568"!5"e:="?65R7!A8!:;5"955:R!986?"T!8@"9BB"[\NLaMZ"?989"e:=5"T!8@"

8!8B65"B!586?"!;"#AA6;?!O"#Q"%@656"e:="?65R7!A8!:;5"R:;5!58":G"9AA7:O!>986BD"M[N."867>5Q"

%@656"M[N".!BB!:;"867>5"T676"G!B8676?"?:T;"8:"8@6"867>5"8@98":RR<7"98"B6958"\NNN"8!>65"!;"

8@6"6;8!76"?989568L"T@!R@"765<B86?"!;"_Mac"867>5Q"#5"9";6O8"586A"8@656"867>5"T676"

!;5A6R86?"G:7"867>5"8@98"976"955:R!986?"T!8@"9;D"5U!BB":7"R9A9=!B!8D"9;?"6C67D":8@67"867>"

T676"!I;:76?Q"1:7"6O9>AB6L"867>5"B!U6"R:;5<B8!;IL"6;I!;667!;IL"G!;9;R6"T676"56B6R86?"9;?"

867>5"B!U6"e:=L"B:R98!:;L"6OA67!6;R6"68RQ"T676"!I;:76?Q"$8:A"T:7?5"T676"9B5:"!I;:76?Q"%@!5"

765<B86?"!;"_MZ"867>5"8@98"976"955:R!986?"T!8@"5U!BB5":7"R9A9=!B!8!65Q"#5"9";6O8"586AL"8@656"

867>5"T676"G<78@67"9;9BDX6?"G:7"R:>>:;"586>"867>5Q"1:7"6O9>AB6L"8@6"867>5"R:;5<B8!;IL"

R:;5<B89;8L"R:;5<B89;85L"R:;5<B898!:;"9BB"@9C6"8@6"59>6"586>"R:;5<B8Q"%@!5"6O67R!56"

76?<R65"8@6"_MZ"867>5"!;8:"ZaM"586>5Q"1!I<76"M_"R9A8<765"8@!5"6;8!76"A7:R655":G"977!C!;I"98"

8@656"ZaM"586>5Q"%@6"e:="?65R7!A8!:;5"T!BB"=6"6O9>!;6?"G:7"8@6":RR<776;R65":G"8@656"586>"

867>5"9;?"8@6"G76H<6;RD":G":RR<776;R65":G"8@656"586>"867>5"T!BB"=6"955:R!986?"8:"6C67D"

e:="9;?"8@6;"955:R!986?"8:"6C67D"G!7>Q"S@6;"8@!5"?989"R:BB6R8!:;"6O67R!56"!5"R:>AB686?L"T6"

T!BB"@9C6"9"?989568"8@98"R9A8<765"8@6"867>5"976"G76H<6;8BD">6;8!:;6?"=D"G!7>5"!;"8@6!7"e:="

?65R7!A8!:;5Q""

"



"

"

`_"

"
1!I<76"M_P"/7:R655"8:"977!C6"98"5U!BB"867>"586>5"

"
#8"8@!5"A:!;8"T6"@9C6"8@6"ZaM"8:A"5U!BB"586>5"8@98"769BBD">988675"G:7"?989"76B986?"e:=5Q"#5"

8@6";6O8"586AL"T6"T!BB"6O9>!;6"e:=5"T!8@!;"1!;9;R6"-;?<587D"9;?".9;<G9R8<7!;I"-;?<587D"

G:7"8@6"?6;5!8D":G":RR<776;R65":G"9BB"ZaM"5U!BB"867>5"9R7:55"=:8@"8@6"!;?<587!65Q"%@6"?6;5!8D"

T:<B?"=6">695<76?"!;"867>5";<>=67":G":RR<776;R65":G"8@6"5U!BB"867>5"T!8@!;"6C67D"ZNN"

e:=5Q"%@!5">9U65"!8"A:55!=B6"8:"R:>A976"8@6"?6;5!8D":G"69R@"5U!BB"867>"9R7:55"=:8@"

!;?<587!65Q"1!I<76"Mb"?6A!R85"@:T"8@6"5U!BB"?6;5!8!65":G"8@656"ZaM"5U!BB"867>5"976"977!C6?"98Q""



"

"

`b"

"

1!I<76"MbP"/7:R655"8:"R9BR<B986"5U!BB"867>"?6;5!8D"

"
'989"#;9BD5!5""

Identification of Top Skills Requested by Firms within each Industry through 

Topic Modeling 
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Topic #1: statistical, analyze, analyst, perform, test, database, 

intelligence, optum, demonstrate, life 

Topic #2: access, excel, hedis, applications, analysts, microsoft, 

heavy, involvement, equivalent, deliverable 

Topic #3: criminal, federal, credit, consider, charlotte, begin, 

customers, satisfy, text 

Topic #4: machine, engineer, big, architecture, software, hadoop, 

cloud, learning, platform, spark 

Topic #5: investment, firm, market, client, asset, trade, global, bank, 

research, corporate 

7+F,"-($")*$#,+F,"-( $

Topic #1: excel access, applications excel access, applications excel, 

tools microsoft, heavy involvement implementation, heavy 

involvement, involvement implementation, office applications excel, 

microsoft office applications, office applications 

Topic #2: ross , objects microsoft, equivalent statistical, applications 

excel access, applications excel, excel access, interface senior 

stakeholders, monitor trend proactively 

Topic #3: improve mitigate navigate, market trends improve, client 

market trends, break global, mitigate navigate, mitigate navigate 

increasingly, break global portfolio, investment decision settlement, 

trends improve mitigate, decision settlement 

Topic #4: machine algorithm, would equivalent, would equivalent 

background, combination education would, education would 

equivalent, equivalent background, education would, magazine top, 

among insurer, antheminc com 

Topic #5: text message, phone number, satisfy customers, 

background check, succeed financially, put center, offer fargo, offer 

fargo contingent, fargo contingent, look talented put 
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Identification of Skills that can Improve Revenue  
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Identification of Skills that can Reduce Costs  
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Identification of Data Related Skills Requested by all Firms  
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