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Profiling Questionnaire
The Profiling Questionnaire administered to each survey participant is shown below. It collects some profiling information, specifically years of experience as medical specialist, specialty, gender, and attitudes toward AI (yes/no statements from 1 to 5).
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Survey Questionnaire
A read-only version of a survey instance, i.e. patient case, of the Survey Questionnaire, is shown below.
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Additional survey analyses
In the study, the average compliance obtained is relatively high (equal to 86% on average), especially taking into consideration that half of the presented cases are incorrectly predicted (FP and FN). When comparing compliance rates and the years of experience, we can observe a positive trend showing that compliance increases with expertise (Figure S. 1, left). The same pattern can be seen also stratifying by gender (Figure S. 1, center) and specialty (Figure S. 1, right). Stratifying by specialty, a strong relationship between greater experience and higher compliance is observed for ID, while the trend is much weaker for EM. 
[image: ]
[bookmark: _Ref181950125]Figure S. 1 Stratified-comparisons of compliance rates with clinicians’ years of experience. The comparisons are shown with no (left), gender (center) and specialty (right) stratifications respectively.
During the survey, we also record the time each clinician spends completing the Survey Questionnaire. The time is measured from when the clinician first opens the questionnaire link until he/she submits his/her responses (after having seen all 10 patients’ cases). Overall, survey completion time ranges from 6 to 85 minutes, with an average of 29 minutes. The time just described can be compared either with the years of experience of each clinician or with the compliance rates. In the first case (Figure S. 2, left), we can see that there is a negative relationship between time and years of experience, whereas in the second case (Figure S. 2, right) a slightly positive relationship exists between compliance and time.
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[bookmark: _Ref181950353]Figure S. 2 Comparison of survey completion time with years of experience (left) and compliance (right).
Finally, we can consider compliance and years of experience to clinicians’ attitudes towards AI. Indeed, as shown in Figure S. 3 (left), clinicians familiar with AI show lower compliance rates (from 70% to 80%), while unfamiliar ones are more compliant (from 80% to 100%). On the other hand (right), being skeptical was not associated with different compliance rates (both skeptic clinicians have 90% of compliance). The two dimensions just examined, i.e. familiarity and skepticism, do not reveal any specific trends related to years of experience.
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[bookmark: _Ref181950380]Figure S. 3 Compliance and years of experience in the light of clinicians’ attitudes towards AI. Attitudes towards AI have been distinguished as familiarity (left) and skepticism (right).
Intra-pair comparison
In order to systematically test the similarity of understandability and actionability rates, weighted Cohen’s kappa is calculated. The scores obtained are compared with the reference from the literature (Perfect agreement: k=1; Excellent agreement: k>0.75; Moderate to good agreement: 0.4<k<=0.75; Poor agreement: k<=0.4; Agreement worse than chance: k<0). None of the scores reached the 0.4 threshold which is considered a moderately good agreement. The highest obtained score is 0.35 for the actionability of SHAP for pair 3, as shown in Table S. 1.

[bookmark: _Ref181950053]Table S. 1 Cohen’s kappa inter-pair agreement for actionability and understandability dimensions.
	Cohen’s kappa inter-pair agreement
actionability
	Cohen’s kappa inter-pair agreement
understandability

	Pair
	SHAP
	AraucanaXAI
	BN
	Pair
	SHAP
	AraucanaXAI
	BN

	1
	-0.01
	0.04
	-0.06
	1
	-0.07
	0.07
	0.07

	2
	-0.2
	-0.11
	-0.13
	2
	-0.39
	-0.28
	0

	3
	0.35
	-0.3
	-0.04
	3
	-0.06
	0
	0.02

	4
	0.01
	-0.04
	0.33
	4
	0
	0
	0

	5
	-0.1
	0.01
	0
	5
	-0.06
	-0.02
	0
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2. The explanation helps me to make a proper decision about the case at hand.
1-Strongly disagree, 6-Strongly agree
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» Final considerations

Overall, do you agree with the predicted class for Patient 1?

O Yes
O No

Overall, which explanation method did you find most suitable and intuitive in the classification task for Patient 1?
O Bayesian network
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Profiling Questionnaire (read-only)

Below are some questions about attitudes toward Artificial Intelligence. There are no right or wrong answers!

What is your e-mail address?

Please enter the e-mail address at which you have received this questionnaire

How many years of experience do you have as a medical specialist?

What is your team?

() &R

Q Infectious Disease

Sex
O F O M O | prefer not to answer

1. I have a good knowledge of Artificial Intelligence.

O Yes

2. |1 have worked with and/or used Artificial Intelligence systems in my job.

O Yes
O o

3. 1 believe that Artificial Intelligence can help me answer more correctly and quickly questions that | do not know the
answers to with certainty.

O Yes
() No

4. | believe that using Artificial Intelligence (such as a virtual assistant) to help me work or study can increase my
productivity.

O Yes
() No

5. 1 believe that with the help of Artificial Intelligence, | can improve the effectiveness of my work.

O Yes
O o
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SURVEY AlfabetoXAl (read-only)

Introduction

Welcome to the questionnaire of the ALFABETO XAl project. This project aims to solve a critical clinical problem: determining
the appropriate action plan for patients with COVID-19 who present to the emergency department. Specifically, the project
focuses on whether to admit a patient to the hospital or recommend home treatment. To make this decision, machine
learning models are used that incorporate both clinical and chest x-ray characteristics.

Your participation is essential in this clinical project to evaluate three different (Al) explanatory methods. Predictions will be
generated from two models: a Bayesian network and a black box model; two interpretations of the latter will be shown using
SHAP Values and ARAUCANA XAl. The predictions of 10 different patients are presented. It is important to note that not all
predictions made by the models and presented in this questionnaire are correct. After reviewing and evaluating the
explanations provided by the three methods, please indicate whether you agree or disagree with the treatment prediction for
each patient. Please also indicate your general preference for one of the explanations presented. Your comments will greatly
enhance our understanding of the usefulness of these explanation techniques and their impact on humans.

For each patient under consideration, you will find a table containing the values of the clinical characteristics used by the
interpretation methods. If not explicitly shown in the charts, please keep these values in mind when making decisions.

What is your team?
O e
O Infectious Disease

Please enter your e-mail address

Enter the e-mail address (in lowercase) that you used in the initial questionnaire and at which you have received this survey.








Patient 1

Patient's characteristics:

Anagrafica

[Eta 70
| Sesso F
Test di laboratorio
[Pcr 3.17
[Whbc 53
Problemi respiratori
Tosse False
DifficoltaRespiratorie True
Bpco False
InsufficienzaRespiratoria False

Comorbidita

IpertensioneArteriosa True
DiabeteMellitoTipo2 False
PatologieCardiovascolari False
InsufficienzaRenaleCronica False
Ictus False
Cardiopatialschemica False
FibrillazioneAtriale False
ScompensoCardiaco False
Demenza False
CancroAttivoNegliultimiSAnni False
RX
RX-Effusion 0,013
RX-Consolidation 0,063
RX-Edema 0,071
RX-Infiltration 0,417
RX-LungOpacity 0,091

» Explanation 1

SHAP Values explanation

SHAP Values

Infiltration = 0.417

Effusion = 0.013

Pcr =3.17

Sesso =1

Edema = 0.071

Wbc = 5.3

Consolidation = 0.063

f(x)=0.05 -> HOME

-0.125 —0.100 —-0.075

—0.050 —-0.025 0.000 0.025 0.050

SHAP value (impact on model output)








Patient's characteristics:

Anagrafica
[Eta 70
| Sesso F

Test di laboratorio

| Pcr 3,17
[Wbc 5.3
Problemi respiratori
Tosse False
DifficoltaRespiratorie True
Bpco False
InsufficienzaRespiratoria False

Comorbidita

IpertensioneArteriosa True
DiabeteMellitoTipo2 False
PatologieCardiovascolari False
InsufficienzaRenaleCronica False
Ictus False
Cardiopatialschemica False
FibrillazioneAtriale False
ScompensoCardiaco False
Demenza False
CancroAttivoNegliUltimi5Anni False
RX
RX-Effusion 0,013
RX-Consolidation 0,063
RX-Edema 0,071
RX-Infiltration 0,417
RX-LungOpacity 0,091

1. | find the explanation intuitively understandable.
1-Strongly disagree, 6-Strongly agree

2. The explanation helps me to make a proper decision about the case at hand.
1-Strongly disagree, 6-Strongly agree

» Explanation 2

Bayesian Network explanation








Bayesian Network

RX-Consolidation
RX-Effusion

_—

3,17 0,013
70 Eta

Prc

Difficolt
Respiratori
i

Qutcome RX-Lung

(Home vs Hospital) Opacity
P(Home)=0,66
P(Hospital)=0,34 0,091

Patient's characteristics:

Anagrafica
[Eta 70
| Sesso F

Test di laboratorio

[Per 3,17
[wbc 5.3
Problemi respiratori
Tosse False
DifficoltaRespiratorie True
Bpco False
InsufficienzaRespiratoria False

Comorbidita

IpertensioneArteriosa True
DiabeteMellitoTipo2 False
PatologieCardiovascolari False
InsufficienzaRenaleCronica False
Ictus False
Cardiopatialschemica False
FibrillazioneAtriale False
ScompensoCardiaco False
Demenza False
CancroAttivoNegliUltimiSAnni False
RX
RX-Effusion 0,013
RX-Consolidation 0,063
RX-Edema 0,071
RX-Infiltration 0,417
RX-LungOpacity 0,091

1. | find the explanation intuitively understandable.
1-Strongly disagree, 6-Strongly agree







2. The explanation helps me to make a proper decision about the case at hand.
1-Strongly disagree, 6-Strongly agree

» Explanation 3
ARAUCANA XAl explanation

ARAUCANA XAl

(Consolidalion < 0.515 THEN class = Home] .

Eta <90.5 THEN class = Home [Wbc < 7.55 THEN class = HospltaJ

class = Home> class = Hospital> class = Hospital= class = Home>

Patient's characteristics:

Anagrafica
[Eta 70
| Sesso F

Test di laboratorio

|Pcr 3,17
[Wbc 5,3
Problemi respiratori
Tosse False
DifficoltaRespiratorie True
Bpco False
InsufficienzaRespiratoria False

Comorbidita

IpertensioneArteriosa True
DiabeteMellitoTipo2 False
PatologieCardiovascolari False
InsufficienzaRenaleCronica False
Ictus False
Cardiopatialschemica False
FibrillazioneAtriale False
ScompensoCardiaco False
Demenza False
CancroAttivoNegliUltimiSAnni False
RX
RX-Effusion 0,013
RX-Consolidation 0,063
RX-Edema 0,071
RX-Infiltration 0,417
RX-LungOpacity 0,091








1. 1 find the explanation intuitively understandable.
1-Strongly disagree, 6-Strongly agree

2. The explanation helps me to make a proper decision about the case at hand.
1-Strongly disagree, 6-Strongly agree

» Final considerations

Overall, do you agree with the predicted class for Patient 1?

O Yes
() No

Overall, which explanation method did you find most suitable and intuitive in the classification task for Patient 1?
O Bayesian network
() sHAP Values

() ARAUCANAXAI
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2. The explanation helps me to make a proper decision about the case at hand.
1-Strongly disagree, 6-Strongly agree

» Explanation 2

Bayesian Network explanation
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