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Extended Abstract

Introduction and Objectives: In today's In a highly competitive environment, recruitment decisions
can no longer rely only on human judgment. The increasing volume of applicant data and the
complexity of the search for candidate attributes and high precision in the selection of personnel have
become a need. Artificial intelligence (AI) and machine learning have been chosen as the only
solution to such a problem. (ML) a strategic necessity for organizations. Despite that, classical ML
models, such as decision trees and logistic regression, are giving acceptable However, when results
are applied to imbalanced datasets, complex data structure setups, and high accuracy requirements,
they are greatly limited. This study aims to achieve a hybrid machine learning model designed on the
forces of both kinds of neural networks as well as the classical algorithms. I demonstrate how to
deliver a powerful, accurate, and interpretable solution to predict recruitment outcomes.

Methods: A multi layer stacking architecture was used to develop the proposed model, in which
Deep Neural Network (DNN) is employed with four of the high performing base learners such as
Random Forest, Gradient Boosting, LightGBM and CatBoost. Finally, XGBoost was used as meta
learner to learn the final prediction from the outputs of these base models. To handle the class
imbalance problem, NearMiss undersampling technique was tried and we used the Tree structured
Parzen Estimator (TPE) algorithm provided as a part of the Optuna framework for hyperparameter
optimization. Additionally, Recursive Feature Elimination with Cross Validation (RFECV) was used
for feature selection to find the most important variables related to the hiring decisions.
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Findings: The proposed hybrid model has been evaluated on a sample dataset of 1500 samples
against 16 well-known machine learning models. Results indicated that the proposed model surpassed
all key performance metrics in all areas of accuracy, precision, recall and F1 score with an accuracy
0f 92.47% and F1 score of 92.12%. There were some other models such as CatBoost and LightGBM
that also had good scores, no other models performed better than those metrics reported for the
proposed model.Likewise, the feature importance assessment of the same dataset with the help of
XGBoost displayed that the recruitment strategy, education level, and interview score were the major
predictors of final hiring decisions. These findings were not only beneficial in improving model
performance but also valuable for improving the research and data examination of the HR decision
makers in relation to the policies and criteria used in recruitment.

Conclusion: This research develops the hybrid machine learning model that smoothly combines
classical algorithms and deep learning by a stacked architecture, which provides an advanced and
highly effective structure for predicting hiring outcomes accurately. The model achieved both
statistical superiority in benchmark comparisons and practical benefits. These findings imply that the
usage of such hybrid models can rewrite the context for intelligent HR systems by streamlining
candidate evaluation as faster, fairer, and more data-driven. In addition, HR managers receive
focused, evidence-based feedback from feature analysis when predicting with modeling. Future work
involving larger datasets and unstructured data such as resumes and interview videos coupled with
tools for making the black box more explainable, such as SHAP or LIME, is encouraged to add
transparency and build organizational trust in Al-based decision-making systems.

Keywords: Hybrid Machine Learning, Deep Learning, Recruitment Prediction, Parameter
Optimization, Intelligent Human Resources.
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model : XGBoost, optimization method : TPE
Y Initialize base models: My Mg M v Mcar Mpnn> meta-model: My g
¥ For each base model M € {Myy Mgy My ganm Mo Mpan }:
¥ Optimize hyperparameters using TPE with objective : cross-validated MAE/RMSE/Accuracy on D
o Train Mon D with optimal hyperparameters
e End For
v Generate out-of-fold predictions for training set using k-fold cross-validation :
A For each fold k :
4 Train all base models on D \ Dj,
Ve Predict on Dy to get 57151) 5‘1152) ?,gs)
N End For
A Construct meta-feature matrix X, : each row is [5‘1(1)’ §@), 93, 9@, f/(s)]for D
W Optimize meta-model My;gusing TPE with objective : cross-validated performance on X, .., ¥
i Train Myggon X, ¥ With optimal hyperparameters
\0 Predict on test set:
g For each base model M :
WY Predict Mon D, — j‘llg}t) ﬁgi)
A End For
A Construct meta-test matrix X[>, : each row is [ﬁg}t) j‘llgi)
v Predict P = My Kineta)
Al Output : Final predictions g, .0n Dy

A o ol 1y (oolpaiiy Juo Hlslo ¥ S



\\c'aJLw—(\)\;b)aé—&oh;i)ih}'ﬁlw{;}% AP

ol Jao sl ¥ S

Posiinn (2o (6350L sl 3 b e 5l (S lgicds (Deep Neural Network) Gues ouas a8 j < yunghy oyl )

cslio 435 (63959 Sl yurio (oo 0z g (oS lailsy Ll )3 YL Lblgs s 0 Jde cpl [V ] Conl o bl SuSousl
b S o a8 o S isee 4 cpaiz ) a8l (Glome 239y 00 Loy pluseinl )3 (GySrenas Wile (glvony (ilode sl
3ySlas (3luwdings 5 (omas A (385 pudas gly [YF] S oo 2l yseiol 1) ool 50 Hlaty (sl oSl ¢ Jas e (3l Jed mlgs 5l ooliul
laygyg s (n_layers) _éseo (slaasy sluss folis s yiolyb poles rpl 08,5 )18 oy 3590 (63ulS” (glinyiol, byl 51 (glae gasma o
) o)ll (Learning Rate) (65530 & b <3l i 3l (§ya38ks jskatods &Y & (¢lys (Dropout) sy & 5 «(n_units) &Y ya 4>
5 45 Olo s wluly (Jeine (claojly dlanyzalb ol 5 o yn gy 545 (Epochs) oisjgel Loy oluss ¢ (Batch Size) _isjgel
TPE (Tree-structured Parzen o,63) 5] edlétul b aigy pdlio (gomoune aul,d i 418,35 15 )3 saee (60500 ) gl (slavsy sl
sl ) polie 5l oSy i oyl (sliad > diadogd Sz 31,15V + (glya] L Optuna .0 plos] Optuna gl 4> Estimator)
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Jled a3l a0l ool Batch Normalization
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tience=5, factor=0/5, - Jlx8
o odlésiwl patience=5, factor=0/5, - J ReduceLROnPlateau

min_lr=1e-5
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n_estimators VeooVeoo \q
max_depth O-Y- ;
Random Forest min_samples_split A\ Y
min_samples_leaf V=¥ Y
max_features sqrt, logy, None None
n_estimators VooV Va5
Gradient Boosting learning_rate ARG +. YA
max_depth Y=Y« I
subsample L5 L YFYA
n_estimators VooV Vo
LightGBM learning_rate DR VEYA
max_depth Y=Y« 3
num_leaves Yy-Y- Yo
iterations VeorVeoo \aA
CatBoost learning_rate o V=Y ¥y

depth Y-\ 4
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