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* Background and Motivation




Introduction to Al in Government
® Al Capabilities and Growth (Cerka et al., 2017)

O Operates independently, making decisions without human involvement
O Advances in data and computational power have increased Al's popularity.

O Automates both routine and complex tasks

® Al in Government Functions (Gomes de Soussa et al., 2019)
O General public service
O Economic affairs

O Environmental protection
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Challenges with Al Implementation

® Adoption and diffusion of Al can take years

O Requires changes in organizational structures, business models, and legal frameworks
(Brynjolfsson & Mitchell, 2017)

® Implementation of Al presents ethical challenges

o Data protection, decision-making processes, and replacement of human labor with
autonomous systems (Butterworth, 2018)

o Threat to privacy and confidentiality (UNESCO, 2021; Ariga et al., 2021)
® |nequality in Al training

O Inequality in Al training; access divides based on education level (GWOF, 2023 Keegan,
2020; Microsoft, 2023; Tamayo et al., 2023; CGB*,2024)

* Center for Global Business, UMD Robert H. Smith School of Business
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Motivation for Current Research

® Limited Understanding of Al’s Full Impact (Faraj et al., 2018)

O Insufficient knowledge about how Al algorithms affect government operations,
workforce dynamics, and service delivery

® Keeping up with Al’s rapid growth
O Field of Al is continually evolving - Is the government keeping up with the pace?

® Measuring the uncertainties around adoption of Al

O Perception about adopting Al

O Potential consequences of such adoption based on different job functions
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Research Objective

® Assessing impact of Al on U.S. Federal Government
O Where are the agencies at in terms of adopting Al?

O How employees at different job functions perceive the potential consequences of Al
adoption?

® Capturing the dynamic shiftin government operations due to Al
implementation

® Motivate policy discussions for stronger Al-employee alliance
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Questionnaire Design

Web survey (PC and smartphone) containing questions on

O General Sections (Perception of Al, Individual experience with Al, Al in workplace,
Agency’s success with Al) (Al Survey Final Report, Center for Global Business, UMD)

O Targeted questions for people with different job functions decision-makers,
implementers and users)

O Vignettes (questions following randomized experimental conditions)

O Demographics (same questions from the Federal Employee Viewpoint Survey, FEVS)
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https://heyzine.com/flip-book/31fd44e169.html#page/40
https://heyzine.com/flip-book/31fd44e169.html#page/1
https://heyzine.com/flip-book/31fd44e169.html#page/40
https://www.opm.gov/fevs/

Data Description

® Target Population: Current or former (left after 12/31/22) Federal
employees, consultants, and contractors (full-time or part-time) to the
Federal Government

® Simulated Data

O Simulated responses for 18 questions with 5-point Likert-scale type response options
covering a few important constructs to measure the impact of Al

» o« M«

=  Response options - “not at all”, “somewhat”, “moderate”, “very much”, “extremely”

O Size of the simulated data set - 1000 X 23 (18 questions and 5 demographic variables)
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Simulation (1)

® Generating Demographics: Taking FEVS as a benchmark, generated 5 demographic
variables (age, gender, supervisory status, time in Federal Govt. and ethnicity)

® Generating Responses: Consider the following cumulative-logit model: Suppose Yik
denotes the response to the jt* question for the k" respondent
logit(pjr) = +X'B+v; +A4; j=1(1)18k = 1(1)1000
Where, Pjkt = P(Y]k < l),l =1 (1) 5
U; -> log-odds of choosing response category [ for a given question
X -> Design matrix consisting of demographic variables

¥; ~N(0,0y), 4~N (0, o) -> Random effects corresponding to questions and
respondents respectively
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Simulation (2)

® Generating Responses
o Calculate P(Yj, = 1), I = 1(1)5
" Estimatei, 3, 53, EE by fitting the model on FEVS data
= Generate pj = expit(fi; + X'B +7; + A )
" AssignYy =1,ifpjiq > pyp foralll # 1’
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Exploratory Factor Analysis

Using Al for improving productivity b
¢ Leve ra ged pOIyChO”C Agency's success in maintaining and deploying Al models \
correlation between the mplemertaton cost Findrs Al adopion =K e
q ue Stl ons Integration challenges with existing infrastructure hinders Al adoption %&'\\ R{,
e 0 b se rved two b roa d f actors Access to external data hinders Al adoption %792\ otz
capturing adoption of Al - level AQENSY pIOMAng ATI scienfiic research é\‘”%
of adoption at current time R S e B
Al technologies for data anonymization =
and fUture Using Al to protect against data breaches - DB/
* Explained 98.5% of variation in A igorins Shoud nave cear SoBADTY o )/
the responses Nead Tor goverance program F
* Qutof 18 questions, 11 were Resource allocation for further Al implementation -
grou ped u nder cu rrent State Adopting Al will allow to do more with less budget H
an d 7 un d er futu re Concern for representativeness of Al generated data V! h WN
Lawful exporting of Al solutions non-threatening to national security f /

Security measures for Al systems )«7 o /
0738

Fear of losing job for Al z

Al will provide betfter service to clients
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Data Analysis (1)

® Descriptive Analysis
O Examined response distribution by demographic variables and generated factors

O Investigate whether supervisory status and time spent in Federal Govt. impact opinion
on factors hindering Al adoption
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Descriptive Plots - Current State of Al Adoption

Current State of Al Use

* Most of the respondents are
clustered at the extremes - either ‘ ‘ ‘

Current State of Al Use

Gender
. Female
| Male

1 5
Extent of Adoptlon

Current State of Al Use

“not at all” likely or “very much” and

Hispanic

.No

Yes

Age

“extremely” likely to adopt Al -

% of Respondents
% of Respondents

currently .

* None of the groups for each

demographic variables show any
statistically significant (p-values >
0.1) difference across the levels of
adoption

* People who spent 11-20 years at
their jobs show a different trend in 20

perceived adoption compared to the
other groups | ‘

% of Respondents

Extent of Adoptlon Extent of Adopnon )

Current State of Al Use Current State of Al Use

Time in Fed
- == 10 years
=20 years
10 ‘ ‘ 11-20 years
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Descriptive Plots- Future State of Al Adoption

Future State of Al Use Future State of Al Use Future State of Al Use

30
30

]
)
o

Age

- < 40 years

* Hispanic Gender
a0 - No - Female
Irrespective of the -
demographic groups, overall
respondents are extremely

optimistic to future adoption of
Al.

% of Respondents
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Hindrance to Al Adoption o %

25% 24% 24.5%

* Hindrance factors of interest: 21%

(]
=

“access to external data”, é S
“implementation cost”, g o o W
“integration challenges to existing 2. 10% s

infrastructure” I I

* Most employees, regardless of ,
tenure in the Federal Government, 1 2 3
do not view these factors as a . st 32%
barrier to Al adoption. i

2% 24%235%

* Non-supervisors view the same 5 A
factors as a significant threat, 5: 13% B ron-cuporvscr
while most supervisors believe ® 1% supenteet
these won't hinder Al adoption. - i i

V]
4
Extent of H|ndrance
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Data Analysis (2)

® Statistical Analysis

O Fit cumulative logit models to measure the extent of association between two or more
questions

®  Hypothesis: Respondents thinking that ‘adopting Al will provide better services to clients’ will
be prone to saying that their agencies will allocate more resources towards further
implementing Al.

UNIVE RS ITY OF FEARLESSLY FCSM 2024
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Statistical Modeling - Overview

® Baseline Model

O Modeled response distribution of the question - “To what extent do you think your
agency intends to allocate resources towards the implementation of Al solutions?”
(Y) by demographic profiles (age, gender, ethnicity, supervisory status, time spentin
Federal Govt.) of the respondents

O lOgit(pjkl) = u; + X,ﬁ + Ak’ where Pjki = P(Yk < l),l = 1(1)5,X* is the model
matrix and A is the random effect for k" respondent; 1, ~ N (0, 67)

® Model 1l (Baseline + Predictor)

O Observed any additional changes in the response distribution of the same question by
including responses to the question “To what extent do you think adopting Al solutions
will allow your agency to offer better services to your clients?” as predictor

* satisfies proportional odds assumption

UNIVE RS ITY OF FEARLESSLY FCSM 2024
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Statistical Modeling - Intercepts

Baseline Model: Model 1:

Probability of Probability of

choosing Standard choosing Standard Error
response Error** response
optionl*; 1l = optionl"**; | =
12..,5 0,1,2
P1 0.168 3.35x 107° Do 0.79 7.06 x 1072
-5
D2 0.089 4.57 x 10 - 021 )
D3 0.106 1.05 x 1072
D4 0.274 1.63 x 1072 P2 D ’
Ds 0.363 -

* %%

*| = 1,2,3,4,5 indicate the following scale of response: Outcome was recoded into three categories: “not so

“not at all”, “to some extent”, “moderately”, “very much” likely" (combining "not at all" and "to some extent"),
and “extremely”. “moderately," and “extremely likely" (combining "very
** Calculated using Delta Method much" and "extremely") to address power issues in the

model.

/@) UNIVERSITY OF
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Statistical Modeling - Slope and Random Effects

Estimates: (In terms of odds ratio)

Parameters Control Group Baseline m

Bhisp Non-hispanic 0.083 0.614
- Less than 40 years -0.032 -0.086
.BTime in Fed(11-20) <10 years in Fed 0.22 -0.174
Brime in Fed(>20) < 10 yearsin Fed 0.027 0.488 “*Predictor was recoded
into three categories: "Not
. so likely" (combining "not
Bsup Non-supervisors -0.103 0.097 At all” and "to some
Bsex Female 0.036 0.039 extent"), "Moderately,”
and "Extremely likely"
ﬁBetter Service(Moderately) “Not so “kely”** - 27.529 (Combining “Ver))/ much"
) and "extremely") to
Bgetter service(Extremely) “Not so likely - 51.211 address power issues in
the model.

ox 0.093 0.035
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Conclusion

Future planinclude:

O Analyzing more constructs regarding impact of Al in Federal Government

O Measuring views regarding Al adoption based on different job functions (decision-
makers, implementers and users)

O Statistical modeling of certain constructs of interest to explore the potential drivers of
those

O Categorizing agencies based on the extent of Al adaptation

@ UNIVERSITY OF
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