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ABSTRACT EXPLORATORY ANALYSIS

The purpose of this Study is to help US employers and legislators predict which employees are most likely to succeed Exploratory Analysis : We analyzed the distribution of various features, their relation with the number of applications,
in US Job market and therefore making sure that the time and money spent is for the most eligible ones. A permanent and with the acceptance rate. These charts show significant trend in terms of these features.
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Further exploratory analysis were done in terms of case status based on level of graduate and undergraduate education,
year of approval , pay scale and jobs that hire he most These charts show significant trend in terms of these features. Not
so surprisingly , Various Information Technology (IT) roles dominate the H-1B visa applications.

The H1B data set and the Permanent work authorization dataset is collected from United States Department of Labor -
Office of Foreign Labor Certification (OFLC). The Office of Foreign Labor Certification (OFLC) generates disclosure data
that is useful information about the immigration programs including the H1-B visa. we removed all the data points

which had empty values for case status, In our models, we only included the cases 'CERTIFIED’ and "DENIED’. We  Casesiaus - Foreign Worker Info Education Case status based on education
decided to ignore 'CERTIFIED- WITHDRAWN’ and "WITHDRAWN’ since those were decisions taken by the applicant g e ﬁ ’
and/or employer. The data set includes 40 columns and covers a total of 3 million records spanning from 2011-2016. I .
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o . Parameter Estimate 95% Confidence Limits We have also used PROC summary in SAS Enterprise guide to get some basic statistical measures. Such as Mean , Variance
- . Mean . 70612 70570 70653 and confidence intervals. We found the descending order of employers based on the number of applications submitted.
Std,Dev'at'O" <1471 — <1441 We also found with PROC summary most frequent occupation code in the application pattern. We also used some data
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preparation tools such as string to number, Row filters and column filters. Missing value node was used to decide measure

and imputation. Since logistic regression will not work with missing values, we derived Non Null distribution through R.
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EXPLORATORY ANALYSIS RESULTS CONTINUED

The following map shows top cities with Visa Applications for Case Status as Certified. Large number of applications is
indicated by a larger circle , we included Cary North Carolina. We used R’s free third-party basemaps which were
added using the addProviderTiles() function, this is implemented using leaflet-providers minimap plugin. minimap
shows map tiles; markers, polygons, and other layers on the main map We used Esri USGS WorldStreet minimap here

roc summary data=tmp00001.hl b data nway;

'O

ass employer name / descending order=fregq;

>utput out=count;
run;

- proc print data=count (obs=30);

run;

Obs EMPLOYER_NAME _TYPE_ _FREQ_
1 INFOSYS UMITED 1 48680
2 TATA CONSULTANCY SERVICES LIMITED 1 23125
3 IBM INDIA PRIVATE LIMITED 1 19026
4 WIPRO LIMITED 1 18644
5 CAPGEMINI AMERICA INC 1 16725
6 ACCENTURE LLP 1 16018
7 DELOITTE CONSULTING LLP 1 12021
8 TECH MAHINDRA (AMERICAS),INC 1 9254
9/ HCL AMERICA, INC 1 8853

10 MICROSOFT CORPORATION 1 8116
11 ERNST & YOUNG US. LLP 1 7399
12| COGNIZANT TECHNOLOGY SOLUTIONS U.S. CORPORATION 1 7399
13 GOOGLE INC 1 7305
14 IGATE TECHNOLOGIES INC 1 9331
15 LARSEN & TOUBRO INFOTECH LIMITED 1 4569
16 IBM CORPORATION 1 3946
17 AMAZON CORPORATE LLC 1 3762
18 UST GLOBAL INC 1 3695
19 INTEL CORPORATION 1 2938
20 JPMORGAN CHASE & CO 1 2508
21L&T TECHNOLOGY SERVICES LIMITED 1 2479
22 DELOITTE & TOUCHE LLP 1 2456

usPermVisasReduced 374362 obs. of 16 variables
usPermVisasXGB Large train (23 elements, 52.3 Mb)
varImportance 15 obs. of 2 variables
Visas(City 6217 obs. of 2 variables
VisasCityGeo 12 obs. of 4 variables
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RESULTS CONTINUED

For the predictive modeling we initially had a couple of different procedures in mind including Clustering and nearest-
neighbor methods , but usually those are ideally suited for use with numeric data. However, our dataset mostly consists
of categorical values, so using a probabilistic method, such as the Naive Bayes Classifier (NBC) is likely to provide more

accurate results.

We have used four different classifiers for the pre- diction task and evaluated the results of each.:

A. Gaussian Naive Bayes

B. Logistic Regression

C. Gradient Boosted Classifier

D. Tree Ensemble Learner Classifier

Partitioning : before diving into the predictive modeling we have partitioned the datasets. We have performed sampling of
70% and 30% for training and testing and we have chosen stratified sampling based on the strata in case status column

A. Gaussian Naive Bayes
Naive Bayes assumes all features are conditionally independent given labels. It calculates p(x|y = 1), p(x|y = 0) and p(y) by
taking their maximum likelihood estimates in the joint likelihood of the data. While making a prediction, it calculates p(y = 1|x)
both for p(y=1) and p(y=0) using the Bayes rule and compares the two. For the Naive Bayes learner we have created 4.2 PMML
compatible model and we have selected case status as the classification column as it is our target column

B. Logistic Regression
For this we have again picked target column as ‘case status’ and reference category as ‘certified’. We have selected solver as
‘stochastic average gradient’ In logistic regression, probability of the response taking a particular value is modeled based on
combination of values taken by the predictors. Estimation in logistic regression chooses parameters that maximize the
likelihood of observing the sample values. The advantage of Logistic Regression model is that it gives the confidence of
prediction as a probability. The disadvantage is that it assumes that the classes are linearly separable in feature space.

proc summary data=tmp00001.hl b data nway; Tree Ensemble
class job title / descending order=freq; a——
output out=count; | 4 ':l"‘ :
run;
-lproc print data=count (ob==20); String To Number Naive Bayes Learner :
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Obs JOB TITLE "TYPE__FREQ_
1 PROGRAMMER ANALYST 1 91745
: = H » 1B
2 SOFTWARE ENGINEER 1 49275 el Node 3 Node 5 Node 6
3 SOFTWARE DEVELOPER 1 21391
e o St
SYSTEMS ANALYS : e 8 Trees Predictor Scorer
6 BUSINESS ANALYST 1 15520 Gradient Boosted e
7 COMPUTER SYSTEMS ANALYST 1 12480 P —— o > > [
8 TECHNOLOGY LEAD - US 1 10524 q . > >
9 TECHNOLOGY ANALYST - US 1 10204 ™
Row Filt Row Filt Row Filter Column Filter Missing Val
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11 DEVELOPER 1 8750 -+ -+ -~ e > ! Jol
12 CONSULTANT 1 8470 P> —— R — Node 7 rE
13 PROJECT MANAGER 1 7605 . > ¢
14 ASSISTANT PROFESSOR 1 6990 : Logistic Logistic Regression
15 SENIOR CONSULTANT 1 6925 Node 12 Node 13 Node 15 Node 16 Node 14 Regression Learner Predictor Scorer
16 DATABASE ADMINISTRATOR 1 6331 - - > Nod
17 ANALYST 1 4767 > > IS » > (&
18 LEAD ENGINEER 1 4727 > > >
19 SYSTEMS ENGINEER - US 1 4704 i

C. Gradient Boosted Classifier
For this we picked as missing value handling method : ‘XGBoost’ , which we have later reproduced for H1B dataset through R
Studio. we used a static random seed for this classifier. we changed prediction column name as Prediction (case status) GB
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shows the feature importance of the variables in the model. We observed that the most important feature to Accuracy: 86.069 % Error: 13.931 % Accuracy: 82.349 % Error: 17.651 % adient Boost
consider for is the acceptance ratio for the employer and the number of petitions filed by the employer. This clearly
indicates the trends of H1- B visa filings which has a high correlation with the employer’s acceptance rate. CONCLUSIONS
O ) Attribute Statistics - 0:22 - Tree Ensemble Learner
File Hilite Navigation View In this work, Gaussian Naive Bayes, Logistic Regression, Tree Ensemble Learner Classifier and Gradient Boosted Classifier

were considered for determining the status of PERM visa applications from H1B visa applications . Gradient Boosted

Spec - Columns: 6  Properties  Flow Variables - . - )
Classifier performed the best in terms of accuracy as 88.16% were correctly classified. We achieved a 86.069%

Row ID | #splits (level 0)| | #splits (level 1) | #splits (level 2) | | /#candidates (level0)| | #candidates (level 1) | | #candidates (le classification accuracy on validation data for Logistic Regression. Although we had high expectation for Naive Bayes
class_of_admission 0 0 0 48 108 220 . . : .
=pw o anRg o 3 135 e a0 306 Classifier but we ended up having an accuracy of 82.34% , this can be due to the fact that it assumes that all our
B wage_offer from 9089 41 48 107 61 96 182 ] features are independent and we might have at least some form of correlation between the columns . We also inferred
B wage_offer to_ 9089 44 89 147 46 106 192 from our relative variable importance plot that : Particular well known Employer , prevailing wage , prevailing SOC

occupation codes (type of occupation) play an important role in determining the case status of the visa application.
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