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Figure S1. Classification of ML Techniques used in Hematopoietic Stem Cell Transplantation (HSCT)
reviewed studies.
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Note: Superscript numbers in the grey boxes refer to the references below. Deep learning
techniques are not shown here since they are the subset of Machine Learning but not coming under
the types of Machine Learning techniques.

Abbreviated Terms: CART: Classification and Regression Tree; ADT: Alternating Decision Tree;
NB: Naive Bayes; BN: Bayesian Learning; RSF: Random Survival Forest; RF: Random Forest;
AdaBoost: Adaptive Boosting; BRT: Boosted Regression Trees; BDT: Boosted Decision Tree; GBM:
Gradient Boosting Machine; SL: Super Learner; SM: Stacked Model; BART: Bayesian Additive
Regression Tree; GPS: Generalized Path Seeker; ANN: Artificial Neural Network; MLP: Multilayer
Perceptron; SVM: Support Vector Machine; MARS: Multivariate Adaptive Regression Spline; RR:
Ridge Regression; ENR: Elastic Net Regression; LR: Logistic Regression; PLR: Penalized Logistic
Regression; k-NN: k-nearest Neighbor; LDA: Linear Discriminant Analysis; SDA: Shrinkage
Discriminant Analysis
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Figure S2. Distribution of studies by ML broad categories.

Figure S2 shows the percentage of ML Techniques coming under each broad ML category. Each
of the percentage reported are the percentage of ML Techniques in their respective Broad ML
Category. For example: ADT ML Technique is used in 67% of studies coming under category Decision
Tree (Broad ML category). The most frequently used ML techniques were Alternating decision tree
in decision trees (67%), Bayesian networks in BL (63%), random forest and adaptive boosting in EL
(42% and 12% respectively), multilayer perceptron in neural networks (67%), k-means clustering
(67%) and LR in Regression category (50%). Abbreviated Terms: CART: Classification and Regression
Tree, ADT: Alternating Decision Tree, ANN: Artificial Neural Network, MLP: Multilayer Perceptron,
BLSTM: Bidirectional Long-short-term-memory, RF: Random Forest, LR: Logistic Regression, BN:

Bayesian Networks

Table S1. Machine Learning Terms.

Terms

Description

Supervised Machine
Learning

A set of ML techniques that requires labels to map input variables
into output.

Unsupervised Machine

A set of ML techniques identifying patterns in data without

Learning known labels
A set of ML techniques based on artificial neural networks that
Deep Learning uses multiple layers to extract higher level features from input

data

Classification and
Regression Tree (CART) [1]

A decision tree learning technique that produces a classification
or regression tree based on the type of dependent variable (i.e.,
categorical or numerical)

Alternating Decision Trees
(ADT) [2]

A generalized version of decision trees that uses boosting and
generate smaller and interpretable rules.

Naive Bayes (NB) [3]

A supervised ML technique based on Bayes theorem considering
independence assumption between the features

Bayesian Network (BN) [4]

Probabilistic graphical models using Bayesian inference

Random Survival Forest
(RSF) [5]

An ensemble learning technique applicable to survival data and
is an extension of random forest.

Random Forest (RF) [6]

An ensemble learning ML technique that fits multiple trees on
random samples of input data and predicts the class based on the
combined predictions

Adaptive boosting (Ada-
boost) [7]

A supervised ML technique based on boosting that convert a set
of weak classifiers to strong for classification
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Boosted Regression Trees

An ensemble learning technique that combines regression trees
(BRT) [8]/ Boosted Decision

Trees (BDT) [9]

with boosting by building and combining multiple fits to improve
performance.

Gradient Boosting Machine

(GBM) [10]

An ensemble learning technique that uses boosting to convert
weak learners to strong using gradients.

Super Learner (SL) [11]

An ensemble learning technique that combines the predictions of
multiple ML techniques using cross validation and then produce
a weighted average of those model predictions.

Stacked Learning [12]

Bayesian Additive

An ensemble technique to build first level of predictions from a
base ML technique and then use those predictions to predict the
outcome.

Regression Tree (BART) [13]

An ensemble learning technique that sums the contribution of
weak learners.

Ensemble Learning[14]

A set of ML techniques where multiple models are combined to
predict a given outcome.

Artificial Neural Network
(ANN) [15]

A supervised ML technique that consists of three layersi.e.,
input, hidden and output layers for processing and mimics
human brain structure.

Multilayer perceptron (MLP)

[16]

A supervised ML technique based on feedforward neural
networks

Support vector machines
(SVM) [17]

A supervised ML technique that transforms the input finite-
dimensional space into higher dimensional (hyperplane) by linear
or non-linear transformations and can be used for classification or

regression

Multivariate Adaptive
Regression Spline (MARS)
(18]

A flexible adaptive regression technique that captures non-
linearity in the data automatically and applicable to high
dimensional data.

Ridge Regression (RR) [19]

A regression technique that is used for multivariate regression in
data having multicollinearity among variables

Elastic Net Regression
(ENR) [20]

A regularized regression method that combines LASSO and
Ridge penalties.

Logistic Regression [21]

A type of regression which determines the probability/odds of
outcome based on the combination of predictors

k-nearest neighbor (k-NN)
(23]

A supervised ML Technique that labels the given input data point
based on the labels of the nearest neighbors defined by k.

Linear discriminant Analysis
(LDA) [24]

A dimensionality reduction technique that determines a linear
combination of features to maximize the class separation

Shrinkage Discriminant
Analysis (SDA) [25]

A dimensionality reduction technique that adds a shrinkage
parameter to linear discriminant analysis for its applicability in
high dimensions.

k-means [26]

An unsupervised ML technique that clusters the given data set by

using the distance metrics.

Reinforcement Learning [27]

Type of ML technique that produces a sequence of decisions and

continually learns based on the prior decisions to maximize the
reward.

Decision Trees (DT) [28]

A supervised ML technique that extracts a set of rules to predict

the labels for a given input data

Bagging

An ensemble technique that combines the predictions of multiple

models to predict a new input data instance

Boosting

An ensemble technique based on boosting the weak learners to

improve predictions

Note: Numbers in brackets are referred to below references
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Table S2. Distribution of studies for each broad ML Category.

ML Category No. of studies! Percentage?
Decision Tree 6 22
Bayesian Learning 8 30
Ensemble Learning 17 63
Neural Networks 3 11
Support Vector Machine 8 30
Clustering 3 11
Deep Learning 3 11
Regression 12 44
Miscellaneous 2 7
Reinforcement Learning 2 7

ITotal number of studies are not equal to total number of reviewed studies (27) here since multiple ML

Techniques were used in each study.
ZPercentage is calculated as the number of studies coming under each broad category divided by the total
number of studies (27).
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