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1. Use LASSO regressions to create the network of symptoms and COVID-19
diagnosis. Remove equations that explain less than 10% of variation in the response
variables. Remove coefficients where the absolute value of coefficients is equal or less than
0.05. Remove cycles, none should exist if you always regressed response variables on

independent variables that occur prior to it. From the network calculate the following

a. What is the order of occurrences of the symptoms, age, gender, and results of COVID-19

laboratory tests?

Answer:

The Order of Occurrences of the Symptoms, Age, Gender, and Results of COVID-19 Laboratory
Tests is Age, Female, Shivering, Fatigue, Loss of Taste, Fever, Headaches, Loss of Smell, Chills,
Muscle Aches, Diarrhea, Cough, Shortness of Breath, Runny Nose, Sore Throat, Loss of Balance,
VVomiting, Joint Pain, Loss of Appetite, Wheezing, Difficulty Breathing, Excessive Sweating, and
COVID-19 Test Results.

b. What are the direct predictors of COVID-19 Laboratory test results? Assume the following
order for the variables: D1: Age, D2: Female, X1: Shivering, X2: Fatigue, X3: Loss of
taste, X4: Fever, X5: Headaches, X6: Loss of smell, X7: Chills, X8: Muscle aches X9:
Diarrhea, X10: Cough, X11: Shortness of breath, X12: Runny nose, X13: Sore throat, X14:
Loss of balance, X15: Vomiting, X16: Joint pain, X17: Loss of appetite, X18: Wheezing,
X19: Difficulty breathing, X20: Excessive sweating, Y: COVID-19 Test Results.

Answer:

Image 1: The Direct Predictors of COVID-19 Laboratory Test Results are:



Yatisha Rajanala — G01419023 — HAP-823-001 — Mediation

S @ @ | [ MediationAnalysis X | €O UntitledZ.ipynb - Colaboratory X | =+ - & X
& © (3 https;//colab.research.google.com/drive/1wS6YsZi-MGAkwIPZhIcIVI10tiWV5Zig#scrollTo=_JKmYORNS... @& A % O 8 = @ R (/]
cO & UntitledZ.ipynb ¢ B Comment 2, Share £ ° Q
File Edit View Insert Runtime Tools Help All changes saved &
= Files [ Xx *+Code + Text v = v | @ColabAl A &
O\ &) [ A @ ‘3/ ° null_r'node%_probs = np.full_like(y_pred, y.mean()) 1
log_likelihood_null_model = -log_loss(y, null_model_probs)
— [+
{x} mcfadden_r2 = 1 - (log_likelihood_model / log_likelihood_null_model)
» [ sample_data &
o) ‘ Test_Data COVID print('\nMcFadden\'s Pseudo R-squared: ', mcfadden_r2.round(3))
sl e print('\nIntercept: ', lasso.intercept_.round(3))
O [3 Answer b.
+
Fever: 0.105
Chills: ©.116
Muscle_aches: 0.085
Cough: 0.174
loss_of_appetite: 0.142
<> Difficulty_breathing: ©.061
Excessive_sweating: 0.054
= McFadden's Pseudo R-squared: ©.341
Intercept: ©.028
B Disk m— 83.32 GB available
v 0s completed at 10:39 PM ® X ®
L B Qs Ak FC-BEESHACES ~scob Momn
c. What is the best network that fits the data? Establish the structure of the network ignoring
regressions that explain less than 10% of the variation in test results and ignoring variables
where absolute value of coefficients are less than or equal to 0.05.
Answer:

Image 2: The below Netica Network was structured based on the LASSO Regression Coefficients
and Intercepts:
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Regression Coefficients Table:
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d. Estimate the parameters of the network from repeated LASSO regressions. Report the joint
probability of COVID-19 positive test results, if we do not know which symptoms were

present.

Answer:

Image 3: The Parameters of the Netica Network were estimated from repeated LASSO Regressions
and the Joint Probability of COVID — 19 Test Results was calculated, even if the symptoms
occurrence was not known, as shown below:
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e. What are parents in the Markov blanket of Fever?

= Use regressions to identify these parents in Markov Blanket of Fever.
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= Use the network to read parents in Markov Blanket of Fever.

Answer:

Image 4: Parents in the Markov Blanket of Fever using Regressions:
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Image 5: Parents in the Markov Blanket of Fever using Netica Network:
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f.  What is the un-confounded effect of fever on probability of positive COVID-19 diagnosis?
= Use inverse propensity weights to remove confounding.

= Switch the distribution of direct predictors of Fever so that patients with and

without Fever have the same distribution of direct predictors.
Answer:

Image 6: The Unconfounded Impact of Fever on Probability of Positive COVID — 19 Diagnosis:
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Therefore, the Unconfounded Impact of Fever on Probability of Positive COVID — 19 Diagnosis
is 2.3.
g. What are the parents in Markov blanket of Chills?

= Use Network to identify the parents in Markov blanket of Chills.

= Use regressions to identify parents in Markov blanket of Chills.
Answer:

Image 7: Parents in the Markov Blanket of Chills using Netica Network:
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Image 8: Parents in the Markov Blanket of Chills using Regressions:
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h. LASSO regress Chills on its direct predictors, not including Fever. Report intercept,

coefficients, and McFadden R-square.

Answer:
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Image 9: The LASSO Regression of Chills on its Direct Predictors, excluding Fever:
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I. Revise the network to create a counterfactual network in which Fever is not mediated by

Chills (no arc from Fever to Chills).

Answer:

Image 10: Real Netica Network:
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Image 11: Counterfactual Netica Network, where Fever is Not Mediated by Chills:
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J. What is the mediated impact of fever on COVID-19 through Chills?

Answer:
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Image 12: The Frequency of Strata can be calculated using the following:
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Image 13: The Mediated Impact of Fever on COVID - 19 through Chills:
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Therefore, the Mediated Impact of Fever on COVID — 19 through Chills is
Mediated Impact is 8%.

0.2, and the Percent of
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