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Description of machine learning models

In this appendix we provide a theoretical overview for all models evaluated, together with technical
details on their implementation.

1 Ridge regression

There are response variable y = {y, ..., y;}*-, and the number of independent features x =
{xi1, Xiz, -e) xl-p}z’;=1 where N is a number of samples and P is a number of features. The classical
way is the ordinary least square (OLS) algorithm which minimizes the squared loss:
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Because the number of features (i.e. number of voxels, cortical vertices or regions) is much larger
than the number of samples (p >> n) in high-dimensional datasets, the variance of the estimate w by
OLS may be large and thus the estimate is not reliable. Ridge regression (Hastie et al., 2009) can
reduce the variance by penalizing the norm of the linear transform and minimizes the following cost:
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Where A is the regularization parameter to controls the trade-off between the bias and variance of the
estimate. In practice, one can use cross-validation (Hastie et al., 2009) to find the optimal
regularization parameter.
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2 Lasso regression

Lasso regression replaces squares by absolute values and minimizes the following cost (Hastie et al.,

2009; Tibshirani, 1996):
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Ridge regression scales the coefficients by a constant factor, whereas the lasso translates by a
constant factor, truncating at 0.

3 Elastic Net

The elastic net (EN) method consists of the addition of an L2 penalty to the lasso penalty one to
obtain a linear combination of these two norms (Hastie et al., 2009; Zou and Hastie, 2005). The
objective is to inherit both the stability of ridge regression, for highly correlated features and the
variable selection property of the lasso:
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i=1 p=1 p=1 p=1

4 Least angle regression (LAR)

LAR is a computational efficient variant of linear regression with an L1-regularization term (Efron et
al., 2004; Hastie et al., 2009). Like the traditional forward selection method, LAR starts with a zero
vector as the initial solution (i.e. no active variables), and adds a new predictor variable (i.e. an active
variable) at every step. LAR avoids the computational burden of the forward selection method in
calculating the coefficients of the active variables.

Specifically, the LAR model includes some main steps:

1. LAR starts with the residual r =y — XB; p; = f, == B, = 0.

2. LAR identifies the predictor that correlates most with 7 (i.e. one that forms the least angle with
the residual vector), say x;,, and add x;,, to the active set.

3. LAR moves f3,, from 0 towards its least-squares coefficient (x;,,r) until some other
competitor x;;, has as much correlation with the current residual.

4. The solution S, and B is updated along the direction defined by their joint least squares
coefficient of the current residual on (x;,,, X;x), until the residuals become equally correlated
with another predictor x;; which is outside the active set.

5. x; is added to the active set, and the process is repeated until completion or until a desired
number of active variables is reached.

5 The LAR—-Lasso combination

Suppose A is the active set of variables at some stage in the LAR model, tied in their absolute inner-
product with the current residuals r = y — XB. We can express this as (Hastie et al., 2009)



x, y— XB) = ys,,Vp € A

Where s, € {—1, 1} indicates the sign of the inner-product, and y is the common value. Now

consider lasso criterion in equation 3, B be the active set of variables in the solution for a given value
of 4 in equation 3. For these variables /() is differentiable, and the stationarity conditions give

x} (y — XB) = Asign(f,),¥p € B

6 Multi-task Lasso regression

N,,, P and M denote the number of samples for the m-th task, the number of features for each input
matrix, and the number of tasks, respectively. We assume that all the input matrix in {X™, m =
1,2, ..., M} are having the same dimensionality of features. The multi-task learning with Lasso
constraint is given as below (Thung and Wee, 2018; Zhang and Yang, 2022):

min = m om om
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Where B = [B1B? ... fM] and A is the regularization parameter that controls sparsity in 8

7 Regularized linear models with stochastic gradient descent (SGD)

We rewrite the problem in equation 3 of Lasso regression (Shalev-Shwartz and Tewari, 2011):
min 1

g v Ziz LB X y) + 218l

The stochastic coordinate descent model includes main steps:
1. Initialize B to be 0
2. Ateach iteration, we pick a coordinate p uniformly at random from set of features [P] = {1, ...,
P}
3. The derivative w.r.t the jth feature g; = % YN LB, xp), Yi)Xip , where L’ is the derivative

of the loss function with respect to its first argument.
4. With step size T, we update B, < s,/.(Bp — g;/T)

8 Kernel ridge regression

Kernel ridge regression combines ridge regression with the kernel trick (Vladimir Vovk, 2013). The
data is now replaced with the feature vectors: x; > ®; = ®P(x;) induced by a kernel where
k(x;,x;) = ®(x;)"®(x;). Here k(.,.) is the kernel function which is typically linear k(x;, x;) =

2
x;Tx;, polynomial k(x;, x;) = (x;7%; + 1) or Gaussian k(x;, x;) = exp(_”xi % /02).
Kernel ridge regression minimizes the following cost:

JB) = (y — KB)'(y — KB) + "K'
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k(xq,x1) - k(xq,xy)
Where K is the kernel matrix K = : :
k(xy,x1) -+ k(xy,xy)

9 Decision tree

A decision tree classifies data items by posing a series of question about the features associated with
the items. An internal node contains each question, decision trees are grown by adding question
nodes, using labeled training examples to guide the choice of questions. Gini index and entropy are
two most common measures that are designed to evaluate the degree of inhomogeneity, or impurity
in a set of items. Suppose we want to classify items into K classes. In a node m, representing a region

R,, with N,,, observations, the proportion of class k observations in node m is calculated as follow
(Hastie et al., 2009):

1
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Cross-entropy measure is calculated as follow (Hastie et al., 2009):

K
- Z Dmi 108 Dk
k=1
where the entropy is lowest when a single p,,,; equals 1 and all others are 0, whereas if all p,,;, are

equal, it is the largest.
Gini index is calculated as follow (Hastie et al., 2009):

K
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To avoid overfitting the training data, we must prune the tree by deleting nodes. There are some
approaches such as minimum description length, keep the balance of the complexity of the tree and
its fit to the training data by removing internal nodes.
In case of regression, we have p inputs {x;1, X;2, ---, xl-p}l;;=1 and a response ¥ = {yy, ..., Vi}}=,. we
model the response as a constant c,, in each region (Hastie et al., 2009):

M

f6)= ) cnlCx € Ry)
m=1
The greedy model is used to optimate parameters of decision tree regression. There are a number of
main steps as follow:
1. Consider a splitting variable j and split point s, and define the pair of half-planes
* R(j,s) ={X|X; <s}andR,(j,s) = {X|X; > s}
2. For any choice j and s, the inner minimization is solved by
e (; = average (y;|x; € R.(j,s)) and ¢, = average (y;|x; € R,(j,s))
3. The splitting variable j and split point s
min min 2 min PV
j,s [ ¢ (yi— &)+ ¢ (yi — 6)°]



10 Random forest

In random forest model, a number of decision trees are grown by a randomized tree-building model.
Random forest produces a modified training set of equal size by sampling with replacement the
training set. Moreover, this model selects randomly subset of the features when considering the
question at each node. There are a number of main steps as follow (Hastie et al., 2009):

1. Consider a number of decision trees B. For each decision tree

e Draw a bootstrap sample Z* of size N from the training data.

e Grow a random-forest tree T, to the bootstrapped data, by recursively repeating the
following steps for each terminal node of the tree, until the minimum node size is
reached.

i. Select m variables at random from the p variables.
ii. Pick the best variable/split-point among the m.
iii. Split the node into two daughter nodes.
2. Output the ensemble of trees {T},}5
To make a prediction at a new point x:

Regression: f,5(x) = %Zlg=1 Ty (x)
Classification: C,(x) is the class prediction of the bth random-forest tree. C‘ff x) =
majority vote {C,(x)}}

11  Gradient Tree Boosting Model

Gradient tree boosting model combines multiple decision trees into a stronger model by repeatedly
reweighting training examples to focus on the most problematic (Friedman, 2001; Hastie et al.,
2009). A constant y; is assigned to each such region and the predictive rule is x € R; = f(x) = y;.
Thus a tree can be formally expressed as

J
T(x,0) = Zyjl(x € R))
j=1

with parameters © = {R;, yj}{. J is usually treated as a meta-parameter. There are main steps in
gradient tree boosting model as follow(Hastie et al., 2009):
1. Initialize f,(x) = argmin, Y=, L(y;,7)
2. Form=1toM:
[. Fori=1,2,...,N compute

OL(yi.f (xy))

® Tim = _[ f(x) ]f= fm-1

II.  Fit a regression tree to the targets 73, giving terminal regions R;p,, the sizes of each of

the constituent trees J,,, j =1, 2, ..., J;m.
. Forj=1,2,..,]J, compute

* Vjm = argmindyeg;,, Lyi fm-1 () +7)

IV. Update fiu(x) = frn1(0) + X7, Vjm I(x € Rjm)
3. Output f(x) = fi (x)

12  Gaussian Processes
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Multivariate normal distribution is as follow:

1 1
N(x|wX) = 2Pz P (=& - W (x — W)

where D is the number of dimensions, x represents the variable, u = E[x] is the mean vector, and
¥ = cov[x] is the covariance matrix. Gaussian kernel function that is defined as

cov(xi,xj) =exp (— W)

The Gaussian process model is a distribution over functions whose shape is defined by K. The
standard Gaussian process model is as follow:

P(f1X) = N(f|u, K)

Where the observed data points X = [x4, ..., X, ], f = [f (x1), ..., f (x,)], the mean function p =
[m(x;), ..., m(x,)] and positive definite kernel function K;; = k(x;, x;)
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Table S1 Computational time (CPU time) of the ML models to predict age. FVS: forward variable
selection algorithm; MSE: mean squared error. Entries are sorted in order of ascending MSE values.

Model Without FVS With Boruta | With FVS
LassolLar 20.3 seconds 23.3 minutes | 45.2 minutes
Random Forest 242.0 seconds | 90.0 minutes | 138.0 minutes

Gaussian Process

80.2 seconds

38.6 minutes

84.5 minutes

Ridge 15.6 seconds 16.7 minutes | 30.7 minutes
Elastic net 48.7 seconds 26.3 minutes | 47.2 minutes
Lars 18.2 seconds 19.6 minutes | 32.1 minutes
Lasso 16.1 seconds 17.5 minutes | 31.6 minutes
Kernel Ridge 68.6 seconds 25.2 minutes | 72.8 minutes

Multitask Lasso

53.7 seconds

28.2 minutes

48.3 minutes

Decision Tree

81.2 seconds

39.7 minutes

90.7 minutes

Stochastic Gradient Descent

85.6 seconds

40.7 minutes

102.3 minutes

Table S2 Computational time (CPU time) of the ML models used to classify the male and female

groups. FVS: forward variable selection algorithm. Entries are sorted in order of descending accuracy

values.

Model

Without FVS

With Boruta

With FVS

Random Forest

150.0 seconds

90.5 minutes

132.0 minutes

Extreme Gradient Boosting

270.0 seconds

204.0 minutes

282.0 minutes

L1

Logistic Regression with the Absolute Norm

19.0 seconds

20.6 minutes

33.6 minutes

Gradient Boosting

336.0 seconds

282.0 minutes

354.0 minutes

Extremely Randomized Trees

90.0 seconds

35.7 minutes

72.0 minutes

Decision Tree

84.0 seconds

33.4 minutes

66.0 minutes

Naive Bayes

21.0 seconds

22.4 minutes

34.8 minutes
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Table S3 The number of commonly selected ROIs by the FVS and Boruta algorithms (overlaps
between Tables S4 and S5) and their atlas names for each regression model. FVS: forward variable
selection algorithm. Entries are sorted in ascending order of mean squared error (MSE) values (the
best to worst from top to bottom).

Model

Number
of ROIs

Name of ROIs

Lassolar

20

BNAOO6SFG_R_7_3, BNAO79STG_L_6_6, BNA186CG_R_7_6,
BNA225Str_L_6_4, BNAOG6OPrG_R_6_4, BNAOOSSFG_L_7_3,
BNA179CG_L_7_3, BNAOS83MTG_L_4 2, BNAO11SFG_L 7_
BNA216Hipp_R_2_1, BNA211Amyg L 2 1, BNAllOPhG_R_6_1,
BNA116PhG_R_6_4, BNA191Cun_L_5_2, BNA218Hipp_R_2_2,
BNAO71STG_L_6_2, BNA232Tha_R_8_1, BNA235Tha_L_8 3,

BNA234Tha_R_8_2, BNA233Tha_L_8_2,

Random
Forest

30

BNAOSSMTG_R_4_4, BNAO28MFG_R_7_7, BNAO48OrG_R_6_4,
BNA0450rG_L_6_3, BNAO14SFG_R_7_7, BNAOO3SFG_L_7_2,
BNA159PoG_L_4 3, BNA226Str_R_6_4, BNAO13SFG_L 7 7,
BNAO12SFG_R_7_6, BNAOS5PrG_L_6_2, BNA138IPL_R_6_2,
BNAOS7MTG_L_4_4, BNAO510rG_L_6_6, BNA139IPL_L_6_3,
BNA127SPL_L_5_2, BNA122pSTS_R_2_1, BNA101ITG_L_7_7,
BNAO73STG_L_6_3, BNAO67PCL_L_2_2, BNAOS00rG_R_6_5,
BNA124pSTS_R_2_2, BNAO97ITG_L_7_5, BNA140IPL_R_6_3,
BNAO093ITG_L_7_3, BNA119PhG_L_6_6, BNA062PrG R_6_5,
BNA2020cG_R_4_2, BNA120PhG_R_6_6, BNA112PhG_R_6_2,

2,
3,
2_

3,

Gaussian
Process

26

6.2
BNA157PoG_L_4 2, BNA2030cG_L_4_3, BNA2000cG_R_4 1,
BNA198Cun_R_5_5, BNA2060cG_R_4_4, BNAO94ITG_R_7_3,
BNAO34IFG_R_6_3, BNA103FuG_L_3_1, BNA170INS_R_6_4,
BNA152PCun_R_4 3, BNA105FuG_L_3_2, BNAOG9STG_L_6_1,
BNAO76STG_R_6_4, BNA2040cG_R_4_3, BNA146IPL_R_6_6,
BNA164INS_R_6_1, BNA109PhG_L_6_1, BNAO72STG_R_6_2,
BNA212Amyg_R_2_1, BNA117PhG_L_6_5, BNA239Tha_L 8 5,
BNA217Hipp_L_2_2, BNA242Tha_R_8_6, BNA115PhG_L_6_4,

Ridge

33

8
BNA194Cun_R_5_3, BNA192Cun_R_5_2,
BNAO76STG_R_6_4, BNA227Str_L_6_5, BNA2010cG_L_4 2,
BNA220Str_R_6_1, BNA228Str R_6_5, BNA123pSTS_L 2 2,
BNA197Cun_L_5_5, BNA190Cun_R_5_1, BNAO6S8PCL_R_2_2,
BNAO58PrG_R_6_3, BNA155PoG_L_4_1, BNA144IPL_R_6
BNAOS6MTG_R_4_3, BNA107FuG_L_3_3, BNAO75STG_L
BNA148PCun_R_4 1, BNA173INS_L_6_6, BNA223Str L_6_3
BNA209sOcG_L_2_2, BNA189Cun_L_5_1, BNAO36IFG_R_6_.
BNAO61PrG_L_6_5, BNA125SPL_L_5_1, BNA172INS_R_6_5,
BNAO30IFG_R_6_1, BNA137IPL_L_6_2, BNA134SPL_R_5_5,
BNA213Amyg_L_2_ 2, BNA240Tha_R_8_5, BNA118PhG_R_6_5,
BNA241Tha_L_8_6, BNA214Amyg_R_2_2, BNA216Hipp_R_2_1,

s,
6.4,

4,




Elastic
net

10

BNA0O440rG_R_6_2, BNAOO9SSFG_L_7_5, BNAOO1SFG_L_7_1,
BNAO8SOSTG_R_6_6, BNAO25MFG_L_7_6, BNAO27MFG_L_7_7,

BNAOSSMTG_R_4_4, BNAO28MFG_R_7_7, BNAO48OrG_R_6_4,
BNA0450rG_L_6_3,

Lars

BNA10OOITG_R_7_6, BNAO16MFG_R_7_1, BNA130SPL_R_5_3,
BNA168INS_R_6_3, BNA196Cun_R_5_4, BNAO37IFG_L_6_5,

Lasso

29

BNA1990cG_L_4_1, BNA167INS_L_6_3, BNAO77STG_L_6_5,
BNAOS5MTG_L_4_3, BNA127SPL_L_5_2, BNA122pSTS R 2 1,
BNA101ITG_L_7_7, BNAO73STG_L_6_3, BNAO67PCL_L_2_2,
BNAO500rG_R_6_5, BNA124pSTS_R_2_2, BNA097ITG_L_7_5,
BNA125SPL_L_5_1, BNA172INS_R_6_5, BNAO3OIFG_R_6_1,
BNA137IPL_L_6_2, BNA134SPL_R_5_5, BNA213Amyg_ L 2 2,
BNA240Tha_R_8_5, BNA118PhG_R_6_5, BNA241Tha_L_8 6,
BNA214Amyg_R_2_ 2, BNA216Hipp_R_2_1, BNA211Amyg L 2 1,
BNA110PhG_R_6_1, BNA116PhG_R_6_4, BNA191Cun_L_5 2,
BNA218Hipp_R_2_2, BNAO71STG_L_6_2,

Kernel
Ridge

41

BNA048OrG_R_6_4, BNAO450rG_L_6_3, BNAO14SFG_R_7_7,
BNAOO3SFG_L_7_2, BNA159PoG_L_4 3, BNA226Str R_6_4,
BNAO13SFG_L_7_7, BNAO12SFG_R_7_6, BNAOS5PrG_L_6_2,
BNA138IPL_R_6_2, BNAOS7MTG_L_4_4, BNAO510rG_L_6_6,
BNA139IPL_L_6_3, BNA180CG_R_7_3, BNAO17MFG_L_7_2,
BNA175CG_L_7_1, BNA108FuG_R_3_3, BNA171INS_L_6_5,
BNA174INS_R_6_6, BNA208sOcG_R_2_1, BNA142IPL_R_6_4,
BNA144IPL_R_6_5, BNAOS6MTG_R_4_3, BNA107FuG_L_3_3,
BNAO75STG_L_6_4, BNA148PCun_R_4 1, BNA173INS_L_6_6,
BNA223Str_L_6_3, BNAO62PrG_R_6_5, BNA2020cG_R_4 2,
BNA120PhG_R_6_6, BNA112PhG_R_6_2, BNA091ITG_L_7_
BNA196Cun_R_5_4, BNAO37IFG_L_6_5, BNAO70STG_R_6_
BNAO98ITG_R_7_5, BNA151PCun_L_4_3, BNAOSOITG_R_7_
BNA104FuG_R_3_1, BNA177CG_L 7 2,

2,
1,
1,

Multitask
Lasso

14

BNA192Cun_R_5_2, BNA243Tha_L_8_7, BNA231Tha_L 8 1,
BNA132SPL_R_5_4, BNAO21IMFG_L_7_4, BNA171INS_L_6_5,
BNA174INS_R_6_6, BNA208sOcG_R_2_1, BNAO24MFG_R_7_5,
BNAOO7SFG_L_7_4, BNA150PCun_R_4 2, BNAO36IFG_R_6_4,
BNAO61PrG_L_6_5, BNA125SPL_L 5 1,

Decision
Tree

23

BNA209sOcG_L_2_2, BNA189Cun_L_5_1, BNAO31IFG_L_6_2,
BNA178CG_R_7_2, BNA224Str_R_6_3, BNA131SPL_L_5_4,
BNA210sOcG_R_2_2, BNA121pSTS_L_2_1, BNA143IPL_L_6_5,
BNA129SPL_L_5_3, BNA0490rG_L_6_5, BNA106FuG_R_3
BNA141IPL_L_6_4, BNA149PCun_L_4_2, BNA140IPL_R_6
BNAO093ITG_L_7_3, BNA119PhG_L_6_6, BNAO62PrG_R_ 6
BNA2020cG_R_4_2, BNA120PhG_R_6_6, BNA112PhG_R_6_2,
BNAO91ITG_L_7_2, BNA196Cun_R_5_4,

_2,
_3
5,

Stochastic
Gradient
Descent

36

BNAO91ITG_L_7_2, BNA196Cun_R_5_4, BNAO37IFG_L_6_5,
BNAO70STG_R_6_1, BNA0O98ITG_R_7_5, BNA151PCun_L_4_3,
BNAO9OITG_R_7_1, BNA104FuG_R_3_1, BNA113PhG_L_6_3,
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BNA114PhG_R_6_3, BNA2040cG_R_4_3, BNA207sOcG_L_2_1,
BNAO12SFG_R_7_6, BNAOS5PrG_L_6_2, BNA138IPL_R_6_2,
BNAOS7MTG_L_4_4, BNAO510rG_L_6_6, BNA139IPL_L_6_3,
BNA187CG_L_7_7, BNAO24MFG_R_7_5, BNAOO7SFG_L_7 4,
BNA150PCun_R_4 2, BNAO36IFG_R_6_4, BNAO61PrG_L_6_5,
BNA125SPL_L_5_1, BNA172INS_R_6_5, BNAO3OIFG_R_6_1,
BNA137IPL_L_6_2, BNA134SPL_R_5_5, BNA213Amyg_ L 2 2,
BNA240Tha_R_8_5, BNA118PhG_R_6_5, BNA241Tha_L_8 6,

BNA214Amyg_R_2_ 2, BNA216Hipp_R_2_1, BNA211Amyg L 2 1,

10



Table S4 The number of selected ROIs solely by the FVS algorithm (including the ROIs in Table
S3) and their atlas names for each regression model. FVS: forward variable selection algorithm.
Entries are sorted in ascending order of mean squared error (MSE) values (the best to worst from top
to bottom).

Number
Model of ROIs Name of ROIs

BNA0460rG_R_6_3, BNAO430rG_L_6_2, BNA230Str_R_6_6,
BNAO10SFG_R_7_5, BNA188CG_R_7_7, BNAOO6SFG_R_7_3,
BNAO79STG_L_6_6, BNAOS2MTG_R_4_1, BNA186CG_R_7_6,
BNAO26MFG_R_7_6, BNA225Str_L_6_4, BNAO6OPrG_R_6_4,
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BNA177CG_L_7_2, BNA158PoG_R_4_2, BNAO33IFG_L_6_3,
BNA0440rG_R_6_2, BNAOO9SFG_L_7_5, BNAOOISFG_L_7 1,
BNAOSOSTG_R_6_6, BNAO25MFG_L_7_6, BNAO27MFG_L_7_7,
BNAOSSMTG_R_4_4, BNAO28MFG_R_7_7, BNAO48OrG_R_6_4,
BNA0450rG_L_6_3, BNAO14SFG_R_7_7, BNAOO3SFG_L_7 2,
BNA240Tha_R_8_5, BNA118PhG_R_6_5, BNA241Tha_L_8 6,
BNA214Amyg_R_2_ 2, BNA216Hipp_R_2_1, BNA211Amyg L 2 1,
BNA110PhG_R_6_1, BNA116PhG_R_6_4, BNA191Cun_L_5 2,

7

6.2,
6.6,
R_6
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BNA218Hipp_R_2_2, BNAO71STG_L_6_2, BNA232Tha_R_8 1,
BNA235Tha_L_8_3, BNA234Tha_R_8 2, BNA233Tha_L_8_2,
BNA230Str_R_6_6, BNAO1OSFG_R_7_5, BNA188CG_R_7_7,

BNAOO6SFG_R_7_3, BNA226Str R_6_4, BNAO13SFG_L_7_7,

BNAO12SFG_R_7_6, BNAOS5PrG_L_6_2, BNA138IPL_R_6_2,

BNAOS7MTG_L_4_4, BNAO510rG_L_6_6, BNA139IPL_L_6_3,
BNA180CG_R_7_3,

Stochastic
Gradient
Descent

80

BNA140IPL_R_6_3, BNAO93ITG_L_7_3, BNA119PhG_L_6_6,
BNAO62PrG_R_6_5, BNA2020cG_R_4_2, BNA120PhG_R_6_6,
BNA112PhG_R_6_2, BNAO91ITG_L_7_2, BNA196Cun_R_5_4,

BNAO37IFG_L_6_5, BNAO70STG_R_6_1, BNAO9SITG_R_7_5,
BNA151PCun_L_4_3, BNAOSOITG_R_7_1, BNA104FuG_R_3_1,
BNAO69STG_L_6_1, BNAO76STG_R_6_4, BNA227Str_L_6_5,
BNA2010cG_L_4_2, BNA220Str_R_6_1, BNA228Str_R_6_5,
BNA123pSTS_L_2_2, BNA197Cun_L_5_5, BNA190Cun_R_5_1,
BNA113PhG_L_6_3, BNA114PhG_R_6_3, BNA2040OcG_R_4_3,

BNA207sOcG_L_2_1, BNAOS9ITG_L_7_1, BNA219Str L 6_1,
BNA194Cun_R_5_3, BNA192Cun_R_5_2, BNA243Tha_L 8 7,
BNA231Tha_L_8_1, BNA246Tha_R_8_8, BNA245Tha_L_8_8,
BNA244Tha_R_8_7, BNA237Tha_L_8_4, BNA236Tha_R_8_3,
BNA238Tha_R_8_4, BNAO14SFG_R_7_7, BNAOO3SFG_L_7 2,
BNA159PoG_L_4 3, BNA226Str_R_6_4, BNAO13SFG_L 7 7,
BNAO12SFG_R_7_6, BNAOS5PrG_L_6_2, BNA138IPL_R_6_2,
BNAOS7MTG_L_4_4, BNAO510rG_L_6_6, BNA139IPL_L_6_3,
BNA187CG_L_7_7, BNAO24MFG_R_7_5, BNAOO7SFG_L_7 4,
BNA150PCun_R_4 2, BNAO36IFG_R_6_4, BNAO61PrG_L_6_5,
BNA125SPL_L_5_1, BNA172INS_R_6_5, BNAO3OIFG_R_6_1,
BNA137IPL_L_6_2, BNA134SPL_R_5_5, BNA213Amyg_ L 2 2,
BNA240Tha_R_8_5, BNA118PhG_R_6_5, BNA241Tha_L_8 6,
BNA214Amyg_R_2_ 2, BNA216Hipp_R_2_1, BNA211Amyg L 2 1,
BNA110PhG_R_6_1, BNA116PhG_R_6_4, BNA191Cun_L_5 2,
BNA218Hipp_R_2_2, BNAO71STG_L_6_2, BNA232Tha_R_8 1,
BNA235Tha_L_8_3, BNA234Tha_R_8 2, BNA233Tha_L_8_2,
BNA113PhG_L_6_3, BNA114PhG_R_6_
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Table S5 The number of ROIs solely selected by the Boruta algorithm (including the ROIs in Table
S3) and their atlas names for each regression model. Entries are sorted in ascending order of mean
squared error (MSE) values (the best to worst from top to bottom)

Model

Number
of ROIs

Name of ROIs

Lassolar

62

BNAOO6SFG_R_7_3, BNAO79STG_L_6_6, BNAOS2MTG_R_4 1,
BNA186CG_R_7_6, BNAO26MFG_R_7_6, BNA225Str L_6_4,
BNAOG6OPrG_R_6_4, BNAOOSSFG_L_7_3, BNA179CG_L_7 3,
BNAOS3MTG_L_4_2, BNAO11SFG_L_7_6, BNAOO3SFG_L_7_2,
BNA159PoG_L_4 3, BNA226Str_R_6_4, BNAO13SFG_L 7 7,
BNAO12SFG_R_7_6, BNAOS5PrG_L_6_2, BNA138IPL_R_6_2,
BNAOS7MTG_L_4_4, BNAO510rG_L_6_6, BNA139IPL_L_6_3,
BNA180CG_R_7_3, BNAO17MFG_L_7 2, BNA175CG_L_7_1,
BNA108FuG_R_3_3, BNAO19MFG_L_7_3, BNA0470rG_L_6_4,
BNAO23MFG_L_7_5, BNAOO2SFG_R_7_1, BNA216Hipp_R_2_1,
BNA211Amyg_ L 2 1, BNA110PhG_R_6_1, BNA116PhG_R_6_4,
BNA191Cun_L_5_2, BNA218Hipp_R_2_2, BNAO71STG_L_6_2,
BNA232Tha_R_8_1, BNA235Tha_L_8_3, BNA234Tha_R_8_2,
BNA233Tha_L_8_2, BNAO39IFG_L_6_6, BNA156PoG_R_4_1,
BNAO78STG_R_6_5, BNAO22MFG_R_7_4, BNA184CG_R_7_5,
BNAO20MFG_R_7_3, BNA182CG_R_7_4, BNAO1SMFG_R_7_2,
BNA165INS_L_6_2, BNA176CG_R_7_1, BNA181CG_L 7 4,
BNA100ITG_R_7_6, BNAO1I6MFG_R_7_1, BNA130SPL_R_5_3,
BNA168INS_R_6_3, BNAOSIMTG_L_4 1, BNA0410rG_L_6 1,
BNA160PoG_R_4 3, BNA222Str R_6_2, BNAO3SIFG_R_6_5,
BNA102ITG_R_7_7,

L
7

Random
Forest

75

BNA127SPL_L_5_2, BNA122pSTS_R_2_1, BNA101ITG_L_7
BNAO73STG_L_6_3, BNAO67PCL_L_2_2, BNAOS0OrG_R_6_
BNA124pSTS_R_2_2, BNAO97ITG_L_7_5, BNA140IPL_R_6_3,
BNAO093ITG_L_7_3, BNA119PhG_L_6_6, BNAO62PrG_R_6_5
BNA2020cG_R_4_2, BNA120PhG_R_6_6, BNA112PhG_R_6_2,
BNAO9OITG_R_7_1, BNA104FuG_R_3_1, BNA177CG_L_7_2,
BNA158PoG_R_4 2, BNAO33IFG_L_6_3, BNAO66PCL_R_2_1,
BNA2050cG_L_4_4, BNA128SPL_R_5_2, BNA169INS_L_6_4,
BNAO99ITG_L_7_6, BNAOS7PrG_L_6_3, BNAOSSMTG_R_4_4,
BNAO28MFG_R_7_7, BNAO48OrG_R_6_4, BNAO450rG_L_6_3,
BNAO14SFG_R_7_7, BNAOO3SFG_L_7 2, BNA159PoG_L_4 3,
BNA226Str_R_6_4, BNAO13SFG_L_7_7, BNAO12SFG_R_7_6,
BNAOS5PrG_L_6_2, BNA138IPL_R_6_2, BNAOS7TMTG_L_4 4,
BNAO510rG_L_6_6, BNA139IPL_L_6_3, BNAO76STG_R_6_4,
BNA227Str_L_6_5, BNA2010cG_L_4_2, BNA220Str R_6_1,
BNA228Str_R_6_5, BNA123pSTS_L_2_ 2, BNA197Cun_L_5_5,
BNA190Cun_R_5_1, BNA113PhG_L_6_3, BNA114PhG_R_6_3,
BNA2040cG_R_4_3, BNA207sOcG_L_2_1, BNAOSSITG L 7 1,

_7
5

’

’

17




Supplementary Material

BNA219Str_L_6_1, BNAO65PCL_L_2_1, BNA145IPL_L 6 6,

BNA193Cun_L_5_3, BNA215Hipp_L_2_1, BNA192Cun_R_5_2,
BNA243Tha_L_8_7, BNA231Tha_L_8_1, BNA246Tha_R_8_8,
BNA245Tha_L_8_8, BNA244Tha_R_8_7, BNA237Tha_L_8_4,
BNA236Tha_R_8_3, BNA238Tha_R_8_4, BNA0460rG_R_6_3,
BNA0430rG_L_6_2, BNA230Str_R_6_6, BNAO1OSFG_R_7_5,
BNA188CG_R_7_7, BNAOO6SFG_R_7_3, BNAO79STG_L_6_6,

BNA102ITG_R_7_7, BNAOS4PrG_R_6_1, BNA154PCun_R_4 4,
BNAOOSSFG_R_7_4, BNA166INS_R_6_2, BNA153PCun_L_4 4,
BNAO53PrG_L_6_1, BNA147PCun_L_4_1, BNAO6SPCL_R_2_2,
BNAO58PrG_R_6_3, BNA155P0G_L_4_1, BNAO29IFG_L_6_
BNA132SPL_R_5_4, BNAO21IMFG_L_7_4, BNA171INS_L_6
BNA133SPL_L_5_5, BNA195Cun_L_5_4, BNAO32IFG_R_6_
BNA1990cG_L_4_1, BNA167INS_L_6_3, BNAO77STG_L_6_
BNAOSSMTG_L_4_3, BNA127SPL_L_5_2, BNA122pSTS_R_2_
BNA101ITG_L_7_7, BNAO73STG_L_6_3, BNAO67PCL_L_2_2,
BNAO500rG_R_6_5, BNA157PoG_L_4 2, BNA2030cG_L_4 3,
BNA2000cG_R_4_1, BNA198Cun_R_5_5, BNA2060cG_R_4_4,
BNAO94ITG_R_7_3, BNAO34IFG_R_6_3, BNA103FuG_L 3 1,
BNA170INS_R_6_4, BNA152PCun_R_4_3, BNA10O5FuG_L_3_2,
Gaussian 83 BNAO69STG_L_6_1, BNAO76STG_R_6_4, BNA215Hipp_L_2_1,
Process BNA163INS_L_6_1, BNA146IPL_R_6_6, BNA164INS_R_6_1,
BNA109PhG_L_6_1, BNAO72STG_R_6_2, BNA212Amyg R 2.1,
BNA117PhG_L_6_5, BNA239Tha_L_8_5, BNA217Hipp_L_2_2,
BNA242Tha_R_8_6, BNA115PhG_L_6_4, BNA194Cun_R_5_3,
BNA192Cun_R_5_2, BNAO79STG_L_6_6, BNAOS2MTG_R 4 1,
BNA186CG_R_7_6, BNAO26MFG_R_7_6, BNA225Str L _6_4,
BNAOG6OPrG_R_6_4, BNAOOSSFG_L_7_3, BNA179CG_L_7 3,
BNAOS3MTG_L_4_ 2 BNAO11SFG_L_7_6, BNAO92ITG_R_7_2,
BNA161PoG_L_4 4, BNAO15MFG_L_7_1, BNAO63PrG_L_6_6,
BNAO56PrG_R_6_2, BNA135IPL_L_6_1, BNAO95ITG_L_7_4,
BNAO35IFG_L_6_4, BNA229Str_L_6_6, BNA221Str L_6_2,
BNAOS59PrG_L_6_4, BNA231Tha_L_8_1, BNA246Tha_R_8_8,
BNA245Tha_L_8_8, BNA244Tha_R_8_7, BNA237Tha_L_8_4,
BNA236Tha_R_8_3, BNA238Tha_R_8 4,

1,
s,
2,

5,
1,

BNAO13SFG_L_7_7, BNAO12SFG_R_7_6, BNAO55PrG_L_6_2,
BNA138IPL_R_6_2, BNAOS7MTG_L_4_4, BNAO510rG_L_6_6,
BNA139IPL_L_6_3, BNA180CG_R_7_3, BNAO17MFG_L_7_2,
BNA175CG_L_7_1, BNA108FuG_R_3_3, BNAOI9MFG_L_7_3,
BNA0470rG_L_6_4, BNAO23MFG_L_7_5, BNAO39IFG_L_6_6,
Ridge 79 BNA156PoG_R_4 1, BNAO78STG_R_6_5, BNAO22MFG_R_7_4,
BNA184CG_R_7_5, BNAO20OMFG_R_7_3, BNA182CG_R_7_4,
BNAO18MFG_R_7_2, BNA165INS_L_6_2, BNA176CG_R_7_1,
BNA181CG_L_7_4, BNA10OITG_R_7_6, BNAO16MFG_R_7_1,
BNA171INS_L_6_5, BNA174INS_R_6_6, BNA208sOcG_R_2_1,
BNA142IPL_R_6_4, BNA144IPL_R_6_5, BNAOS6MTG_R_4 3,
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BNA1O7FuG_L_3_3, BNAO75STG_L_6_4, BNA148PCun_R_4_1,
BNA173INS_L_6_6, BNA223Str_L_6_3, BNA209sOcG_L_2_2,

BNA189Cun_L_5_1, BNAO31IFG_L_6_2, BNA127SPL_L_5_2,
BNA122pSTS_R_2_1, BNA10O1ITG_L_7_7, BNAO73STG_L_6_3,
BNAO67PCL_L_2_2, BNAO500rG_R_6_5, BNA124pSTS_R_2_2,
BNAO97ITG_L_7_5, BNA140IPL_R_6_3, BNA093ITG_L_7_3,

BNA119PhG_L_6_6, BNAO62PrG_R_6_5, BNA2020cG_R_4 2,
BNA120PhG_R_6_6, BNAO24MFG_R_7_5, BNAOO7SFG_L_7_4,
BNA150PCun_R_4 2, BNAO36IFG_R_6_4, BNAO61PrG_L_6_5,
BNA125SPL_L_5_1, BNA172INS_R_6_5, BNAO3OIFG_R_6_1,

BNA137IPL_L_6_2, BNA134SPL_R_5_5, BNA213Amyg_ L 2 2,

BNA240Tha_R_8_5, BNA118PhG_R_6_5, BNA241Tha_L_8 6,

BNA214Amyg R_2_2, BNA216Hipp_R_2_1, BNAO76STG_R_6_4,

BNA227Str_L_6_5, BNA2010cG_L_4_2, BNA220Str R_6_1,
BNA228Str_R_6_5, BNA123pSTS_L_2 2, BNA197Cun_L_5_5,
BNA190Cun_R_5_1,

Elastic net

77

BNA136IPL_R_6_1, BNAOS4MTG_R_4_2, BNAOG64PrG_R_6_6,
BNAO96ITG_R_7_4, BNA0520rG_R_6_6, BNA162PoG_R_4_4,
BNA183CG_L_7_5, BNA185CG_L_7_6, BNAO39IFG_L_6_6,
BNA156PoG_R_4 1, BNAO78STG_R_6_5, BNAO22MFG_R_7_4,
BNA184CG_R_7_5, BNAO20MFG_R_7_3, BNAO54PrG_R_6_1,
BNA154PCun_R_4_4, BNAOOSSFG_R_7_4, BNA166INS_R_6_2,
BNA153PCun_L_4 4, BNAO53PrG_L_6_1, BNA147PCun_L 4 1,
BNAO68PCL_R_2_2, BNAOS8PrG_R_6_3, BNA155PoG_L 4 1,
BNAO29IFG_L_6_1, BNA132SPL_R_5_4, BNAO21IMFG_L_7_4,
BNA171INS_L_6_5, BNA174INS_R_6_6, BNAO44OrG_R_6_2,
BNAOO9SFG_L_7_5, BNAOO1SFG_L_7 1, BNAOSOSTG_R_6_6,
BNAO25MFG_L_7_6, BNAO27MFG_L_7_7, BNAOSSMTG_R_4 4,
BNAO28MFG_R_7_7, BNAO48OrG_R_6_4, BNAO450rG_L_6_3,
BNAO14SFG_R_7_7, BNAOO3SFG_L_7 2, BNA159PoG_L_4 3,
BNA226Str_R_6_4, BNAO13SFG_L_7_7, BNA2020cG_R_4 2,
BNA120PhG_R_6_6, BNA112PhG_R_6_2, BNA091ITG_L_7_
BNA196Cun_R_5_4, BNAO37IFG_L_6_5, BNAO70STG_R_6_
BNAO98ITG_R_7_5, BNA151PCun_L_4_3, BNAO9OITG_R_7_1,
BNA104FuG_R_3_1, BNAO10OSFG_R_7_5, BNA188CG_R_7_7,
BNAOO6SFG_R_7_3, BNAO79STG_L_6_6, BNAOS2MTG_R_4 1,
BNA186CG_R_7_6, BNAO26MFG_R_7_6, BNA225Str L 6_4,
BNAO6OPrG_R_6_4, BNAOOSSFG_L_7_3, BNA179CG_L_7 3,
BNAOS3MTG_L_4_ 2 BNAO11SFG_L_7_6, BNAO92ITG_R_7_2,
BNA161PoG_L_4 4, BNAOISMFG_L_7_1, BNA145IPL_L_6_6,
BNA193Cun_L_5_3, BNA215Hipp_L_2_1, BNA163INS_L_6_1

BNA146IPL_R_6_6, BNA164INS_R_6_1,

2,
1,

7’

Lars

61

BNA192Cun_R_5_2, BNA243Tha_L_8_7, BNA231Tha_L 8 1,
BNA246Tha_R_8_8, BNA245Tha_L_8_8, BNA244Tha R_8_7,
BNA237Tha_L_8_4, BNA236Tha_R_8_3, BNA238Tha_R_8_4,
BNA185CG_L_7_6, BNAO39IFG_L_6_6, BNA156PoG_R_4_1,
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BNAO78STG_R_6_5, BNAO22MFG_R_7_4, BNA184CG_R_7_5,
BNAO20MFG_R_7_3, BNA182CG_R_7_4, BNAO1SMFG_R_7_2,
BNA165INS_L_6_2, BNA176CG_R_7_1, BNA181CG_L 7 4,

BNA100ITG_R_7_6, BNAO1I6MFG_R_7_1, BNA130SPL_R_5_3,

BNA168INS_R_6_3, BNAO68PCL_R_2_2, BNAO58PrG_R_6_3,
BNA155PoG_L_4_1, BNAO29IFG_L_6_1, BNA132SPL_R_5_4,
BNAO21MFG_L_7_4, BNA171INS_L_6_5, BNA174INS_R_6_6,
BNA208sOcG_R_2_1, BNA142|PL_R_6_4, BNA144IPL_R_6_5,

BNAOS6MTG_R_4_3, BNA107FuG_L_3_3, BNA196Cun_R_5_4,
BNAO37IFG_L_6_5, BNAO70STG_R_6_1, BNAO9SITG_R_7_5,
BNA151PCun_L_4_3, BNAO9OITG_R_7_1, BNAO33IFG_L_6_
BNAO66PCL_R_2_1, BNA2050cG_L_4_4, BNA128SPL_R_5_
L_6_3,

’

BNA169INS_L_6_4, BNA099ITG_L_7_6, BNAOS7PrG_
BNAO35IFG_L_6_4, BNA229Str_L_6_6, BNA221Str L_6_2,
BNAO59PrG_L_6_4, BNA187CG_L_7_7, BNAO24MFG_R_7_5,
BNAOO7SFG_L_7_4, BNA150PCun_R_4 2, BNAO36IFG_R_6_4,
BNAO61PrG_L_6_5,

BNA126SPL_R_5_1, BNA133SPL_L_5_5, BNA195Cun_L_5_4,
BNAO32IFG_R_6_2, BNA1990cG_L_4_1, BNA167INS_L_6_3,
BNAO77STG_L_6_5, BNAOSS5MTG_L_4 3, BNA127SPL L 5_2,
BNA122pSTS_R_2_1, BNA10O1ITG_L_7_7, BNAO73STG_L_6_3,
BNAO67PCL_L_2_2, BNAO500rG_R_6_5, BNA124pSTS_R_2_2,
BNAO97ITG_L_7_5, BNA140IPL_R_6_3, BNA093ITG_L_7_3,
BNA119PhG_L_6_6, BNA208sOcG_R_2_1, BNA142IPL_R_6_4,
BNA144IPL_R_6_5, BNAOS6MTG_R_4_3, BNA107FuG_L_3_3,
BNAO75STG_L_6_4, BNA148PCun_R_4 1, BNA173INS_L_6_6,
BNA223Str_L_6_3, BNA209sOcG_L_2_2, BNA189Cun_

L5 1,
BNAO31IFG_L_6_2, BNA163INS_L_6_1, BNA146IPL_R_6_6,
Lasso 67 BNA164INS_R_6_1, BNA109PhG_L_6_1, BNAO72STG_R_6_2,
BNA212Amyg_R_2_1, BNA117PhG_L_6_5, BNA239Tha_L_8_5,
BNA217Hipp_L_2_2, BNA242Tha_R_8_6, BNA115PhG_L_6_4,
BNA194Cun_R_5_3, BNA192Cun_R_5_2, BNA243Tha_L 8 7,
BNA231Tha_L_8_1, BNA246Tha_R_8_8, BNAO36IFG_R_6_4,
BNAO61PrG_L_6_5, BNA125SPL_L_5_1, BNA172INS_R_6_5,
BNAO30IFG_R_6_1, BNA137IPL_L_6_2, BNA134SPL_R_5_5,
BNA213Amyg_L_2_ 2, BNA240Tha_R_8_5, BNA118PhG_R_6_5,
BNA241Tha_L_8_6, BNA214Amyg_R_2_2, BNA216Hipp_R_2_1,
BNA211Amyg_ L 2 1, BNA110PhG_R_6_1, BNA116PhG_R_6_4,
BNA191Cun_L_5_2, BNA218Hipp_R_2_2, BNAO71STG_L_6_2,
BNA232Tha_R_8_1,
BNA244Tha_R_8_7, BNA237Tha_L_8_4, BNA236Tha_R_8_3,
BNA238Tha_R_8_4, BNAO62PrG_ R 6_5, BNA2020cG_R_4 2,
Kernel - BNA120PhG_R_6_6, BNA112PhG_R_6_2, BNAO91ITG_L_7_2,
Ridge BNA196Cun_R_5_4, BNAO37IFG_L_ 6 5, BNAO70STG_R_6_1,

BNAOSS8ITG_R_7_5, BNA151PCun_L_4_3, BNAOSOITG_R_7_1,
BNA10O4FuG_R_3_1, BNA177CG_L_7_2, BNA171INS_L_6_5,

20



BNA174INS_R_6_6, BNA208sOcG_R_2_1, BNA142IPL_R_6_4,
BNA144IPL_R_6_5, BNAOS6MTG_R_4_3, BNA107FuG_L_3_3,
BNAO75STG_L_6_4, BNA148PCun_R_4 1, BNA173INS_L_6_6,
BNA223Str_L_6_3, BNAO78STG_R_6_5, BNAO22MFG_R_7_4,
BNA184CG_R_7_5, BNAO20OMFG_R_7_3, BNA182CG_R_7_4,
BNAO18MFG_R_7_2, BNA165INS_L_6_2, BNA176CG_R_7_1,
BNA181CG_L_7_4, BNA10OITG_R_7_6, BNAO16MFG_R_7_1,
BNA130SPL_R_5_3, BNA168INS_R_6_3, BNAOSIMTG
BNA0410rG_L_6_1, BNA160PoG_R_4 3, BNA048OrG_R_6_
BNA0450rG_L_6_3, BNAO14SFG_R_7_7, BNAOO3SFG_L_7 2,
BNA159PoG_L_4 3, BNA226Str_R_6_4, BNAO13SFG_L 7 7,
BNAO12SFG_R_7_6, BNAOS5PrG_L_6_2, BNA138IPL_R_6_2,
BNAOS7MTG_L_4_4, BNAO510rG_L_6_6, BNA139IPL L 6_
BNA180CG_R_7_3, BNAO17MFG_L_7_2, BNA175CG_L_7_ 1
BNA108FuG_R_3_3, BNAO19MFG_L_7_3, BNAO79STG_L_6_6,
BNAOS2MTG_R_4_1, BNA186CG_R_7_6, BNAO26MFG_R_7_6,
BNA225Str_L_6_4, BNAOG6OPrG_R_6_4, BNAOOSSFG_L_7_3,
BNA179CG_L_7_3, BNAOS83MTG_L_4 2, BNAO11SFG_L 7_
BNAO92ITG_R_7_2, BNA161PoG_L_4_4, BNAOISMFG_L_7_
BNAO63PrG_L_6_6, BNAOS6PrG_R_6_2, BNA135IPL_L_6_1,
BNAO95ITG_L_7_4, BNAO35IFG_L_6_4, BNA229Str L_6_6,
BNA221Str L 6_2,

Lag
R_6_4,

L
7

1,

Multitask
Lasso

66

BNAOSOSTG_R_6_6, BNAO25MFG_L_7_6, BNAO27MFG_L_7_7,
BNAOSSMTG_R_4_4, BNAO28MFG_R_7_7, BNAO48OrG_R_6_4,
BNA0450rG_L_6_3, BNAO14SFG_R_7_7, BNAOO3SFG_L_7 2,
BNA159PoG_L_4 3, BNA226Str_R_6_4, BNAO13SFG_L 7 7,
BNAO12SFG_R_7_6, BNAOS5PrG_L_6_2, BNA138IPL_R_6_2,
BNAO53PrG_L_6_1, BNA147PCun_L_4_1, BNAO6SPCL_R_2_2,
BNAO58PrG_R_6_3, BNA155P0oG_L_4_1, BNAO29IFG_L_6_
BNA132SPL_R_5_4, BNAO21IMFG_L_7_4, BNA171INS_L_6
BNA174INS_R_6_6, BNA208sOcG_R_2_1, BNAOS00rG_R_6_
BNA124pSTS_R_2_2, BNAO97ITG_L_7_5, BNA140IPL_R_6_3,
BNAO093ITG_L_7_3, BNA119PhG_L_6_6, BNAO62PrG_R 6_5
BNA2020cG_R_4_2, BNA120PhG_R_6_6, BNA112PhG_R_6_2,
BNAO9LITG_L_7_2, BNA220Str R_6_1, BNA228Str R_6_5,
BNA123pST 2, BNA197Cun_L_5_5, BNA190Cun_R_5_1,
BNA113PhG_L_6_3, BNA114PhG_R_6_3, BNA2040cG_R_4_3,
BNA207sOcG_L_2_1, BNAOS9ITG_L_7_1, BNA219Str L_6_1,
BNAO24MFG_R_7_5, BNAOO7SFG_L_7_4, BNA150PCun_R_4_2,
BNAO36IFG_R_6_4, BNAO61PrG_L_6_5, BNA125SPL L 5 1,
BNA172INS_R_6_5, BNAO30IFG_R_6_1, BNA137IPL_L_6_2,
BNA134SPL_R_5_5, BNA213Amyg_L_2_2, BNA240Tha_R_8_5,
BNA118PhG_R_6_5, BNA241Tha_L_8_6, BNA214Amyg R _2_2,
BNA192Cun_R_5_2, BNA243Tha_L_8_7, BNA231Tha_L 8 1,

1,
5,
6_5,

L2 2,B
L_6_3, BN

Decision
Tree

71

BNAO57PrG_L_6_3, BNAO4OIFG_R_6_6, BNA111PhG_L_6_2,
BNA157PoG_L_4 2, BNA2030cG_L_4_3, BNA2000cG_R_4 1,

21
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BNA198Cun_R_5_5, BNA2060cG_R_4_4, BNAO94ITG_R_7_3,
BNAO34IFG_R_6_3, BNA103FuG_L_3_1, BNA170INS_R_6_4,
BNA152PCun_R_4 3, BNA105FuG_L_3_2, BNAO67PCL_L_2 2,
BNAO500rG_R_6_5, BNA124pSTS_R_2_2, BNA097ITG_L_7_5,
BNA140IPL_R_6_3, BNAO93ITG_L_7_3, BNA119PhG_L_6_6,
BNAO62PrG_R_6_5, BNA2020cG_R_4 2, BNA120PhG_R_6_6,
BNA112PhG_R_6_2, BNA0O91ITG_L_7_2, BNA196Cun_R_5_4,
BNA223Str_L_6_3, BNA209sOcG_L_2_2, BNA189Cun_L_5 1,
BNAO31IFG_L_6_2, BNA178CG_R_7_2, BNA224Str R_6_
BNA131SPL_L_5_4, BNA210sOcG_R_2_2, BNA121pSTS_L 2 1,
BNA143IPL_L_6_5, BNA129SPL_L_5_3, BNA0490rG_L_6_5,
BNA106FuG_R_3_2, BNA141IPL_L_6_4, BNA149PCun_L_4 2,
BNA115PhG_L_6_4, BNA194Cun_R_5_3, BNA192Cun_R_5_2,
BNA243Tha_L_8_7, BNA231Tha_L_8_1, BNA246Tha_R_8_8,
BNA245Tha_L_8_8, BNA244Tha_R_8_7, BNA237Tha_L_8_4,
BNA236Tha_R_8_3, BNA238Tha_R_8_4, BNA225Str L_6_4,
BNAOG6OPrG_R_6_4, BNAOOSSFG_L_7_3, BNA179CG_L_7 3,
BNAOS3MTG_L_4 2, BNAO11SFG_L_7_6, BNAO92ITG_R_7_2,
BNA161PoG_L_4 4, BNAO15MFG_L_7_1, BNAO63PrG_L_6_6,
BNAO56PrG_R_6_2, BNA135IPL_L_6_1, BNAO95ITG_L_7_4,
BNAO35IFG_L_6_4, BNA229Str_L_6_6, BNA221Str L_6_2,
BNAOS9PrG_L_6_4, BNA187CG_L 7 7,

5
5_
3,

Stochastic
Gradient
Descent

78

BNAO12SFG_R_7_6, BNAOS5PrG_L_6_2, BNA138IPL_R_6_2,
BNAOS7MTG_L_4_4, BNAO510rG_L_6_6, BNA139IPL_L_6_3,
BNA180CG_R_7_3, BNAO17MFG_L_7 2, BNA175CG_L_7_1,
BNA108FuG_R_3_3, BNAO19MFG_L_7_3, BNA0470rG_L_6_4,
BNAO23MFG_L_7_5, BNAOO2SFG_R_7_1, BNA0420rG_R_6_1,
BNAOO4SFG_R_7_2, BNAO74STG_R_6_3, BNA136IPL_R_6_1,
BNAOS4MTG_R_4_2, BNA222Str_R_6_2, BNAO38IFG_R_6_5,
BNA102ITG_R_7_7, BNAOS4PrG_R_6_1, BNA154PCun_R_4 4,
BNAOOSSFG_R_7_4, BNA166INS_R_6_2, BNA153PCun_L_4 4,
BNAO53PrG_L_6_1, BNA147PCun_L_4_1, BNAO6SPCL_R_2_2,
BNAO58PrG_R_6_3, BNA155P0oG_L_4_1, BNAO29IFG_L_6_1,
BNA132SPL_R_5_4, BNAO21IMFG_L_7_4, BNA091ITG_L_7_2,
BNA196Cun_R_5_4, BNAO37IFG_L_6_5, BNAO70STG_R_6_1,
BNAO98ITG_R_7_5, BNA151PCun_L_4_3, BNAO9OITG_R_7_1,
BNA104FuG_R_3_1, BNA177CG_L_7_2, BNA158PoG_R_4 2,
BNAO33IFG_L_6_3, BNAO66PCL_R_2_1, BNA2050¢G_L_4 4,
BNA128SPL_R_5_2, BNA169INS_L_6_4, BNAO99ITG_L_7_6,
BNAO95ITG_L_7_4, BNAO35IFG_L_6_4, BNA229Str L_6_6,
BNA221Str_L_6_2, BNAO59PrG_L_6_4, BNA187CG_L 7 7,
BNAO24MFG_R_7_5, BNAOO7SFG_L_7_4, BNA150PCun_R_4_2,
BNAO36IFG_R_6_4, BNAO61PrG_L_6_5, BNA125SPL L 5 1,
BNA172INS_R_6_5, BNAO30IFG_R_6_1, BNA137IPL_L_6_2,
5.5,
5,

33
7.5,

BNA134SPL_R_ BNA213Amyg_L_2_2, BNA240Tha_R_8_5,
BNA118PhG_R_6_5, BNA241Tha_L 8_6, BNA214Amyg R_2_2,

22



BNA216Hipp_R_2_1, BNA211Amyg_L 2 1, BNA113PhG_L 6 3,

BNA114PhG_R_6_3, BNA2040cG_R_4_3, BNA207s0cG_L_2_1,

23
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Table S6 The number of ROIs commonly selected by the FVS and Boruta algorithms (overlaps
between Tables S7 and S8) and their atlas names for each classification models. FVS: forward
variable selection algorithm. Entries are sorted in order of descending accuracy values (the best to
worst from top to bottom).

Model

Number
of ROIs

Name of ROIs

Random
Forest

36

BNA230Str_ R_6_6, BNA120PhG_R_6_6, BNAO9OITG R_7 1,
BNA119PhG_L_6_6, BNA105FuG_L_3_2,BNA111PhG_L_6 2,
BNA213Amyg_L_2 2, BNA2060cG_R_4_4,BNA151PCun_L 4 3,
BNAO94ITG_R_7_3, BNA107FuG_L_3_3,BNA243Tha_L_8 7,
BNA170INS_R_6_4, BNA240Tha_R_8_5, BNA241Tha_L_8 6,
BNA190Cun_R_5_1, BNA122pSTS_R_2_1, BNAO6OPrG_R_6_4,
BNA180CG_R_7_3, BNAO69STG_L_6_1, BNA164INS_R 6 1,
BNA157PoG_L_4 2, BNA220Str R_6_1, BNA2000cG_R_4 1,
BNA129SPL_L_5_3, BNA166INS_R_6_2, BNAOS8PrG_R_6_3,
BNAO57PrG_L_6_3, BNA125SPL_L_5_1, BNAO32IFG_R 6 2,
BNAO31IFG_L_6_2, BNA126SPL_R_5_1, BNAO65PCL_L 2 1
BNAO29IFG_L_6_1, BNAO30IFG_R_6_1, BNA186CG_R_7 6,

7

Extreme
Gradient
Boosting

31

BNAOS4MTG_R_4_2, BNAOSSITG_L_7_1, BNAO78STG_R_6_5,
BNA104FuG_R_3_1, BNAO55PrG_L_6_2, BNA2050cG_L_4 4,
BNAO95ITG_L_7_4, BNA118PhG_R_6_5, BNA211Amyg_ L 2.1,
BNA0470rG_L_6_4, BNA242Tha_R_8_6, BNAOSSMTG_R_4 4,
BNA182CG_R_7_4, BNAO9SITG_R_7_5, BNA176CG_R_7_1,

BNAO092ITG_R_7_2, BNAO23MFG_L_7_5, BNA109PhG_L_6_1,
BNA235Tha_L_8_3, BNA144IPL_R_6_5, BNAO500rG_R_6

6.5,
BNAO24MFG_R_7_5, BNA189Cun_L_5_1, BNAO72STG_R_6_2,
BNAO12SFG_R_7_6, BNA178CG_R_7_2, BNAO71STG_L_6_2,
BNA2010cG_L_4_2, BNAO460rG_R_6_3, BNA2020cG_R_4 2,

BNAO27MFG_L_7_7,

Logistic
Regression
with the
Absolute
Norm L1

39

BNA121pSTS_L_2_1, BNA130SPL_R_5_3,
BNA140IPL_R_6_3, BNA123pSTS_L_2_2, BNAO63PrG_L_6_6,
BNA209sOcG_L_2_2, BNA163INS_L_6_1, BNAO6SPCL_R_2_2,
BNAOO5SFG_L_7 3, BNA134SPL_R_5_5, BNAO17MFG_L_7_2,
BNAOO6SFG_R_7_3, BNA135IPL_L_6_1, BNAO66PCL_R_2_1,
BNA161PoG_L_4 4, BNAO22MFG_R_7_4, BNA131SPL_L 5 4,
BNA149PCun_L_4 2, BNA137IPL_L_6_2, BNA155PoG_L_4 1,
BNA140IPL_R_6_3, BNA123pSTS_L_2_2, BNAO63PrG_L_6_6,
BNA209sOcG_L_2_2, BNA163INS_L_6_1, BNAO6SPCL_ R _2_
BNAOO5SFG_L_7 3, BNA134SPL_R_5_5, BNAO17MFG_L 7
BNAOO6SFG_R_7_3, BNA135IPL_L_6_1, BNAO66PCL_R_2_1,
BNA161PoG_L_4 4, BNAO22MFG_R_7_4, BNA131SPL_L 5 _4,
BNA149PCun_L_4 2, BNA137IPL_L_6_2, BNA155P0oG_L_4 1,

BNA210sOcG_R_2_2,

2,
2,

Gradient
Boosting

27

BNA229Str_L_6_6, BNA223Str_L_6_3, BNA195Cun_L_5 4,
BNA226Str_R_6_4, BNAOS3MTG_L_4 2, BNA123pSTS L 2 2,

24



BNAO63PrG_L_6_6, BNA209sOcG_L_2_2, BNA163INS_L_6_1,
BNAO68PCL_R_2_2, BNAOOSSFG_L_7_3, BNA134SPL_R_5_5,
BNAO17MFG_L_7_2, BNAOO6SFG_R_7_3, BNA135IPL_L_6_1,
BNAO66PCL_R_2_1, BNA161PoG_L_4_4, BNAO22MFG_R_7_4,
BNA131SPL_L_5_4, BNA183CG_L_7_5, BNAO450rG_L_6_3,

BNAO20MFG_R_7_3, BNA10OITG_R_7_6, BNAO18MFG_R_7_2,

BNAO39IFG_L_6_6, BNA177CG_L_7_2, BNA148PCun_R_4_1,

Extremely
Randomize
d Trees

34

BNAO36IFG_R_6_4, BNAO4OIFG_R_6_6, BNA048OrG_R_6_4,
BNA102ITG_R_7_7, BNAO54PrG_R_6_1, BNAO76STG_R_6_4,
BNA192Cun_R_5_2, BNA183CG_L_7_5, BNAO450rG_L_6_3,
BNA100ITG_R_7_6, BNAO39IFG_L_6_6, BNA177CG_L_7 2,
BNAO97ITG_L_7_5, BNA184CG_R_7_5, BNA158PoG_R_4 2,
BNA124pSTS_R_2_2, BNA099ITG_L_7_6, BNA159P0oG_L_4 3,
BNA194Cun_R_5_3, BNA156PoG_R_4_1, BNAO410OrG_L_6_1,
BNAO70STG_R_6_1, BNA185CG_L_7_6, BNAO67PCL_L_2_2,
BNA121pSTS_L_2_1, BNA123pSTS_L_2_ 2, BNAO63PrG_L_6_6,
BNA163INS_L_6_1, BNAO68PCL_R_2_2, BNA116PhG_R_6_4,
BNA151PCun_L_4 3, BNA190Cun R 5_1,

3 BNA241Tha_L_8_6,
BNA161PoG_L 4 4,

Decision
Tree

21

BNAOS6MTG_R_4_3, BNA221Str_L_6_2, BNA106FuG_R_3_2,
BNAO37IFG_L_6_5, BNA222Str_R_6_2, BNA108FuG_R_3_3,
BNAO38IFG_R_6_5, BNAO93ITG_L_7_3, BNA218Hipp_R_2_2,
BNA224Str_R_6_3, BNA225Str_L_6_4, BNAO84MTG_R_4_2,
BNAO8SITG_L_7_1, BNA104FuG_R_3_1, BNAO9SITG_L_7_4,
BNAO91ITG_L_7_2, BNA103FuG_L_3_1, BNAOS7MTG_L_4_A4,

BNAO94ITG_R_7_3, BNA234Tha R_8_2, BNAOS7ITG_L 7.5,

6.2,
7

Nav@ve
Bayes

13

BNAOO1SFG_L_7_1, BNA2030cG_L_4_3, BNA192Cun_R_5_2,
BNA183CG_L_7_5, BNA177CG_L_7_2, BNA148PCun_R_4 1,

BNAOO2SFG_R_7_1, BNAOO4SFG_R_7_2, BNA195Cun_L 5 4,
BNA167INS_L_6_3, BNA168INS_R_6_3, BNA215Hipp_L_2 1,
BNA196Cun_R_5_4,

25
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Table S7 The number of ROIs solely selected by the FVS algorithm and their atlas names for each
classification models. FVS: forward variable selection algorithm. Entries are sorted in order of
descending accuracy values (the best to worst from top to bottom).

Number
Model of ROIs Name of ROIs

BNA230Str_R_6_6, BNA120PhG_R_6_6, BNAO9OITG_R_7 1,
BNA119PhG_L_6_6, BNA105FuG_L_3_2,BNA111PhG_L_6 2,
BNA213Amyg_L_2 2, BNA2060cG_R_4_4,BNA151PCun_L 4 3,
BNAO94ITG_R_7_3, BNA107FuG_L_3_3, BNA243Tha_L_8 7,
BNA170INS_R_6_4, BNA240Tha_R_8_5, BNA241Tha_L_8 6,
BNA190Cun_R_5_1, BNAO77STG_L_6_5, BNA116PhG_R_6 4,
BNAO35IFG_L_6_4, BNA187CG_L_7_7, BNA0510rG_L_6_6,
BNA0490rG_L_6_5, BNA115PhG_L_6_4, BNAO96ITG_R_7_4,
BNA171INS_L_6_5, BNA237Tha_L_8_4, BNA244Tha R 8 7,
BNA175CG_L_7_1, BNA188CG_ R 7 7, BNA114PhG_R 6.3,
BNA141IPL_L_6_4,BNA239Tha_L 8 5, BNA101ITG_L_7_7,
BNAOS5MTG_L_4 3, BNA165INS_L_6_2, BNA198Cun_R 5 5,
BNAO61PrG_L_6_5, BNA212Amyg_R_2_1, BNAO74STG_R_6_3,
BNAO59PrG_L_6_4, BNA197Cun_L_5_5, BNAO520rG_R_

87 | BNAOS6PrG_R_6_2, BNAOOSSFG_R_7 4, BNA231Tha_L_
BNAO11SFG_L_7 6, BNAOS2MTG_R_4_1,BNAO13SFG_L 7 7,
BNAOO9SFG_L_7 5, BNA227Str_L_6_5, BNA154PCun R 4 4,
BNA245Tha_L_8_8, BNA169INS_L_6_4, BNA246Tha_R_8_8,
BNA228Str R_6_5, BNAO64PrG_R_6_6, BNA2040cG_R_4_3
BNA1990cG_L_4_1, BNA191Cun_L_5 2, BNA153PCun_L_.
6_
2

6
R ?
andom 1,

6_

8
Forest -
ores 7

4,
BNA193Cun_L_5 3, BNA127SPL_L_5_2, BNAO53PrG_L_
BNA179CG_L_7_3, BNA138IPL_R_6_2, BNA207s0cG_L_2_
BNA186CG_R_7_6, BNA122pSTS_R_2_1, BNAO6OPrG_R_6_4,
BNA180CG_R_7_3, BNAO69STG_L_6_1, BNA164INS_R 6 1,

BNA157PoG_L_4 2, BNA220Str R_6_1, BNA2000cG_R_4

BNA129SPL_L_5_3, BNA166INS_R_6_2, BNAOS8PrG_R
BNAO57PrG_L_6_3, BNA125SPL_L_5_1 BNA162PoG_R
BNAO32IFG_R_6_2, BNAO31IFG_L _6_2, BNA126SPL_R_5_
BNAO65PCL_L_2_1, BNA0O29IFG_L_6_1, BNAO30IFG_R 6_1,
BNAO79STG_L_6_6, BNA224Str R_6_3, BNA225Str_L_6_4,

BNAOS4MTG_R_4_2, BNAOSSITG_L_7_1, BNAO78STG_R_6_5,
BNA104FuG_R_3_1, BNAO55PrG_L_6_2, BNA2050cG_L_4 4,
BNAO95ITG_L_7_4, BNA118PhG_R_6_5, BNA2060cG_R_4 4,
BNA171INS_L_6_5, BNA166INS_R_6_2, BNA243Tha_L_8 7,

BNAO57PrG_L_6_3, BNAO96ITG_R_7_4, BNA231Tha_L_8_1,

BNAO29IFG_L_6_1, BNAO58PrG_R_6_3, BNA120PhG_R_6_6,

BNA0490rG_L_6_5, BNA107FuG_L_3_3, BNA105FuG_L_3_2,
BNA240Tha_R_8_5, BNA193Cun_L_5_3, BNAOSSMTG_L_.
BNA111PhG_L_6_2, BNA165INS_L_6_2, BNA239Tha_L_8_

4.
1,
1,

63,
4.4,
1,

Extreme
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43,
5,
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BNA211Amyg_L_2_ 1, BNAO470rG_L_6_4, BNA242Tha_R_8_6,
BNAOSSMTG_R_4_4, BNA182CG_R_7_4, BNAO9SITG_R_7_5,
BNA176CG_R_7_1, BNA092ITG_R_7_2, BNAO23MFG_L_7_5,
BNA109PhG_L_6_1, BNA235Tha_L_8_3, BNA144IPL_R_6_5,
BNAO500rG_R_6_5, BNAO24MFG_R_7_5, BNA189Cun_L_5_1,
BNAO72STG_R_6_2, BNAO12SFG_R_7_6, BNA178CG_R_7_2,
BNAO71STG_L_6_2, BNA2010cG_L_4_2, BNAO460rG_R_6_3,
BNA2020cG_R_4_2, BNAO27MFG_L_7_7, BNA115PhG_L_6_.
BNA175CG_L_7_1, BNA207sOcG_L_2_1, BNA129SPL_L 5_3,
BNA125SPL_L_5_1, BNAO77STG_L_6_5, BNA1O1ITG_ L 7_
BNA212Amyg_R_2_1, BNA141IPL_L_6_4, BNAOISMFG_L 7_
BNA048OrG_R_6_4, BNA102ITG_R_7_7, BNAOS4PrG_R_6_1,
BNAO10SFG_R_7_5, BNA0420rG_R_6_1, BNA145IPL_L_6_6,
BNA208sOcG_R_2_1, BNAO28MFG_R_7_7, BNA128SPL R 5 _
BNA234Tha_R_8_2, BNAO97ITG_L_7_5, BNA184CG_R_7_5,
BNAO34IFG_R_6_3, BNA158PoG_R_4_2, BNA139IPL_L_6 3,
BNAOO7SFG_L_7_4, BNA124pSTS_R_2_2, BNA099ITG_L_7_6,
BNA159PoG_L_4 3, BNAOO3SFG_L_7 2, BNA146IPL_R_6_6,
BNA194Cun_R_5_3, BNA219Str_L_6_1, BNAO26MFG_R_7_6,
BNA156PoG_R_4 1, BNA0410rG_L_6_1, BNAO2IMFG_L_7_4,
BNAO70STG_R_6_1, BNA185CG_L_7_6,

7,
71,

2,

Logistic
Regression
with the
Absolute
Norm L1

98

BNA121pSTS_L_2_1, BNA130SPL_R_5_3, BNA210sOcG_R_2_2,
BNA140IPL_R_6_3, BNA123pSTS_L_2_2, BNAO63PrG_L_6_6,
BNA209sOcG_L_2_2, BNA163INS_L_6_1, BNAO6SPCL_R_2_2,
BNAOO5SFG_L_7 3, BNA134SPL_R_5_5, BNAO17MFG_L_7_2,
BNAOO6SFG_R_7_3, BNA135IPL_L_6_1, BNAO66PCL_R_2_1,
BNA161PoG_L_4 4, BNAO22MFG_R_7_4, BNA131SPL_L 5 4,
BNA149PCun_L_4 2, BNA137IPL_L_6_2, BNA155PoG_L_4 1,
BNA160PoG_R_4 3, BNA150PCun_R_4 2, BNA132SPL_R_5_4,
BNA233Tha_L_8_2, BNAO9SITG_R_7_5, BNA176CG_R_7_1,
BNAO092ITG_R_7_2, BNA0O23MFG_L_7_5, BNA109PhG_L_6_1,
BNA235Tha_L_8_3, BNA144IPL_R_6_5, BNAO500rG_R_6_5,
BNAO24MFG_R_7_5, BNA189Cun_L_5_1, BNAO72STG_R_6_2,
BNAO12SFG_R_7_6, BNA178CG_R_7_2, BNAO71STG_L_6_2,
BNA2010cG_L_4_2, BNAO460rG_R_6_3, BNA2020cG_R_4 2,
BNAO27MFG_L_7_7, BNA0430rG_L_6_2, BNA236Tha_R_8_3,
BNAO33IFG_L_6_3, BNA172INS_R_6_5, BNA0440OrG_R_6_2,
BNAOO1SFG_L_7 1, BNAO36IFG_R_6_4, BNAO14SFG_R_7_7,
BNA151PCun_L_4 3, BNA190Cun_R_5_1, BNA241Tha_L_8_6,
BNA179CG_L_7_3, BNA213Amyg_L_2_2, BNAOO9SFG_L_7_5,
BNAO64PrG_R_6_6, BNA228Str_R_6_5, BNAOS9PrG_L_6_4,
BNA154PCun_R_4_4, BNA246Tha_R_8_8, BNA169INS_L_6_4,
BNAO61PrG_L_6_5, BNA122pSTS_R_2_1, BNAO69STG L 6_1,
BNAO32IFG_R_6_2, BNA188CG_R_7_7, BNA227Str_L_6_5,
BNAO94ITG_R_7_3, BNA114PhG_R_6_3, BNA220Str R_6_1,
BNAO6OPrG_R_6_4, BNAOS2MTG_R_4_1, BNA138IPL_R_6_2,

_6_
_6_
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BNAO74STG_R_6_3, BNA187CG_L_7_7, BNA164INS_R_6_1,
BNA162PoG_R_4 4, BNA115PhG_L_6_4, BNA140IPL_R_6_3,
BNA123pSTS_L_2_2, BNAO63PrG_L_6_6, BNA209sOcG_L_2 2,
BNA163INS_L_6_1, BNAO68PCL_R_2_2, BNAOOSSFG_L_7_3,
BNA134SPL_R_5_5, BNAO17MFG_L_7_2, BNAOO6SFG_R_7_3,
BNA135IPL_L_6_1, BNAO66PCL_R_2_1, BNA161PoG_L 4 4,
BNAO22MFG_R_7_4, BNA131SPL_L_5_4, BNA149PCun_L_4 2,
BNA137IPL_L_6_2, BNA155P0G_L_4 1,

Gradient
Boosting

76

BNA229Str_L_6_6, BNA223Str_L_6_3, BNA195Cun_L_5 4,
BNA226Str_R_6_4, BNAOS3MTG_L_4 2, BNAOS6MTG_R_4 3,
BNA221Str_L_6_2, BNA167INS_L_6_3, BNA106FuG_R_3_2,
BNAO37IFG_L_6_5, BNA168INS_R_6_3, BNA215Hipp_L_2_1,
BNA196Cun_R_5_4, BNA136IPL_R_6_1, BNA222Str R_6_2,
BNA108FuG_R_3_3, BNAO3SIFG_R_6_5, BNA112PhG_R_6_
BNAO093ITG_L_7_3, BNA218Hipp_R_2_2, BNAO79STG_L_6_
BNA224Str_R_6_3, BNA225Str_L_6_4, BNAOS4AMTG_R 42,
BNAOS9ITG_L_7_1, BNAO78STG_R_6_5, BNA104FuG_R_3_
BNAO55PrG_L_6_2, BNA2050cG_L_4 4, BNA09SITG_L 7_4
BNA105FuG_L_3_2, BNA240Tha_R_8_5, BNA193Cun_L_5_3,
BNAOS5SMTG_L_4_3, BNA111PhG_L_6_2, BNA165INS_L 6 2,
BNA239Tha_L_8_5, BNAO35IFG_L_6_4, BNA119PhG_L_6_6,
BNAO11SFG_L_7_6, BNAO53PrG_L_6_1, BNA245Tha_L_8_8,
BNAO56PrG_R_6_2, BNAO31IFG_L_6_2, BNA1990cG_L 4 1,
BNAO0520rG_R_6_6, BNA126SPL_R_5_1, BNA127SPL_L_5_2,
BNAO30IFG_R_6_1, BNA170INS_R_6_4, BNA244Tha_R_8 7,
BNAO510rG_L_6_6, BNA191Cun_L_5_2, BNA157PoG_L 4
BNA123pSTS_L_2_2, BNAO63PrG_L_6_6, BNA209sOcG_L_2_ 2
BNA163INS_L_6_1, BNAO68PCL_R_2_2, BNAOOSSFG_L_7_3,

BNA134SPL_R_5_5, BNAO17MFG_L_7_2, BNAOO6SFG_R_7_3,
BNA135IPL_L_6_1, BNAO66PCL_R_2_1, BNA161PoG_L_4 4,
BNAO22MFG_R_7_4, BNA131SPL_L_5_4, BNA183CG_L_7_5,
BNA0450rG_L_6_3, BNAO2OMFG_R_7_3, BNA10OITG_R_7_6,
BNAO18MFG_R_7_2, BNAO39IFG_L_6_6, BNA177CG_L_7_2,

BNA148PCun_R_4 1,

2,
6,

Extremely
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BNAO36IFG_R_6_4, BNAO14SFG_R_7_7, BNAO4OIFG_R_6_6,
BNAO15MFG_L_7_1, BNA0480OrG_R_6_4, BNA102ITG_R_7_7,
BNAO54PrG_R_6_1, BNAO1OSFG_R_7_5, BNA232Tha_R_8_1,
BNA2030cG_L_4_3, BNA238Tha_R_8_4, BNA133SPL_L_5_5,
BNAO76STG_R_6_4, BNAO16MFG_R_7_1, BNA143IPL_L_6_
BNAO1ISMFG_L_7_3, BNA192Cun_R_5_2, BNA183CG_L_7_
BNAO450rG_L_6_3, BNAO20OMFG_R_7_3, BNA10OITG_R_7_6,
BNAO18MFG_R_7_2, BNAO3SIFG_L_6_6, BNA177CG_L_7_2,
BNA128SPL_R_5_2, BNA234Tha_R_8_2, BNAO97ITG_L_7_5,
BNA184CG_R_7_5, BNAO34IFG_R_6_3, BNA158PoG_R_4_2,
BNA139IPL_L_6_3, BNAOO7SFG_L_7_4, BNA124pSTS_R_2_
L7_

BNAO99ITG_L_7_6, BNA159P0G_L 4 3, BNAOO3SFG_

5,
5,

B
B

2,
2,
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BNA146IPL_R_6_6, BNA194Cun_R_5_3, BNA219Str L 6_1,
BNAO26MFG_R_7_6, BNA156PoG_R_4_1, BNA0O410rG_L_6_1,
BNAO21MFG_L_7_4, BNAO70STG_R_6_1, BNA185CG_L_7_6,
BNAO67PCL_L_2_2, BNA121pSTS_L_2_ 1, BNA130SPL_R_5_3,
BNA210sOcG_R_2_2, BNA140IPL_R_6_3, BNA123pSTS_L 2.2,
BNAO63PrG_L_6_6, BNA209sOcG_L_2_2, BNA163INS_L_6_1,
BNAO6SPCL_R_2_2, BNAO9OITG_R_7_1, BNA204OcG_R_4_3,
BNAO13SFG_L_7_7, BNA237Tha_L_8_4, BNA116PhG_R_6_4,
BNA198Cun_R_5_5, BNA180CG_R_7_3, BNA2000cG_R_4 1,
BNAOOSSFG_R_7_4, BNA186CG_R_7_6, BNA151PCun_L_4_3,
BNA190Cun_R_5_1, BNA241Tha_L_8_6, BNA179CG_L_7_3,
BNA213Amyg_L_2_ 2, BNAOO9SFG_L_7_5, BNAO64PrG_R_6_6,
BNA228Str_R_6_5, BNAOS9PrG_L_6_4, BNA154PCun_R_4_4,
BNA246Tha_R_8_8, BNA169INS_L_6_4, BNAO61PrG_L 6.5,

BNA122pSTS_R_2_1, BNA161PoG_L_4_4, BNAO22MFG_R_7_4,

Decision
Tree

68

BNAOS6MTG_R_4_3, BNA221Str_L_6_2, BNA167INS_L_6_3,
BNA106FuG_R_3_2, BNAO37IFG_L_6_5, BNA168INS_R_6_3,
BNA215Hipp_L_2_1, BNA196Cun_R_5_4, BNA136IPL_R_6_1,
BNA222Str_R_6_2, BNA10SFuG_R_3_3, BNAO38IFG_R_6_5,
BNA112PhG_R_6_2, BNA093ITG_L_7_3, BNA218Hipp_R_2_
BNAO79STG_L_6_6, BNA224Str R_6_3, BNA225Str_L_6_4,
BNAOS4MTG_R_4_2, BNAOSSITG_L_7_1, BNAO78STG_R_6_5,
BNA104FuG_R_3_1, BNAO55PrG_L_6_2, BNA2050cG_L_4 4,
BNAO95ITG_L_7_4, BNA118PhG_R_6_5, BNA174INS_R_6_6,
BNAO91ITG_L_7_2, BNA216Hipp_R_2_1, BNA214Amyg R 2.2,
BNA103FuG_L_3_1, BNA173INS_L_6_6, BNAOSOSTG_R_6_6,
BNA217Hipp_L_2_2, BNAO75STG_L_6_4, BNAOS7TMTG_L_4 4,
BNAO25MFG_L_7_6, BNA142IPL_R_6_4, BNA181CG_L_7_4,
BNA113PhG_L_6_3, BNAO62PrG_R_6_5, BNA117PhG_L_6_5,
BNAOSIMTG_L_4_1, BNAO94ITG_R_7_3, BNA114PhG_R_6_3,
BNA220Str_R_6_1, BNAOG6OPrG_R_6_4, BNAOS2MTG_R_4_1,
BNA138IPL_R_6_2, BNAO74STG_R_6_3, BNA187CG_L_7
BNA164INS_R_6_1, BNA162PoG_R_4_4, BNA115PhG_L_
BNA175CG_L_7_1, BNA207sOcG_L_2_1, BNA129SPL_L_5
BNA125SPL_L_5_1, BNAO77STG_L_6_5, BNA1O1ITG_ L 7_
BNA212Amyg_R_2_1, BNA141IPL_L_6_4, BNA128SPL_R_5 2,
BNA234Tha_R_8_2, BNAO97ITG_L_7_5, BNA184CG_R_7_5,
BNAO34IFG_R_6_3, BNA158PoG_R_4 2,

2,

4
7,
6 4,

3,
7,

Nav@ve
Bayes

53

BNA0440rG_R_6_2, BNAOO1SFG_L_7_1, BNAO36IFG_R_6_4,
BNAO14SFG_R_7_7, BNAO4OIFG_R_6_6, BNAOISMFG_L_7_1,
BNA048OrG_R_6_4, BNA102ITG_R_7_7, BNAOS4PrG_R_6_1,
BNAO10SFG_R_7_5, BNA232Tha_R_8_1, BNA2030cG_L_4 3,
BNA238Tha_R_8_4, BNA133SPL_L_5_5, BNAO76STG_R_6_4
BNAO16MFG_R_7_1, BNA143IPL_L_6_5, BNAOIOMFG_L_7
BNA192Cun_R_5_2, BNA183CG_L_7_5, BNAO450rG_L_6_3,

BNAO20MFG_R_7_3, BNAL0OITG_R_7_6, BNAO18MFG_R 7 2,

_3
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BNAO39IFG_L_6_6, BNA177CG_L_7_2, BNA148PCun_R_4_1,
BNAOO2SFG_R_7_1, BNAOO4SFG_R_7_2, BNA223Str L 6_3,
BNA195Cun_L_5_4, BNA226Str_R_6_4, BNAOS3MTG_L_4 2,
BNAOS6MTG_R_4_3, BNA221Str_L_6_2, BNA167INS_L_6_3,
BNA106FuG_R_3_2, BNAO37IFG_L_6_5, BNA168INS_R_6_3,
BNA215Hipp_L_2_1, BNA196Cun_R_5_4, BNA136IPL_R 6_1,
BNA222Str_R_6_2, BNA108FuG_R_3_3, BNAO38IFG_R_6_5,
BNA112PhG_R_6_2, BNA093ITG_L_7_3, BNA218Hipp_R_2_2,
BNAO79STG_L_6_6, BNA224Str R_6_3, BNA225Str_L_6_4,

BNAOS4MTG_R_4_2, BNAOSIITG_L 7 1,

30



Table S8 The number of ROIs solely selected by the Boruta algorithm and their atlas names for each
classification models. Entries are sorted in order of descending accuracy values (the best to worst
from top to bottom).

Number
Model of ROIs Name of ROIs

BNA230Str_R_6_6, BNA120PhG_R_6_6, BNAO9OITG_R_7_1,
BNA119PhG_L_6_6, BNA105FuG_L_3_2, BNA111PhG_L_6_2,
BNA213Amyg_L_2_ 2, BNA2060cG_R_4_4, BNA151PCun_L 4 3,
BNAO94ITG_R_7_3, BNA107FuG_L_3_3, BNA243Tha_L_8_7,
BNA170INS_R_6_4, BNA240Tha_R_8_5, BNA241Tha_L_8_6,
BNA190Cun_R_5_1, BNA116PhG_R_6_4, BNAO35IFG_L_6_4,
BNA167INS_L_6_3, BNA168INS_R_6_3, BNA172INS_R_6_5,
BNA173INS_L_6_6, BNA174INS_R_6_6, BNA176CG_R_7_1,
BNA177CG_L_7_2, BNA178CG_R_7_2, BNA181CG_L_7_4,
BNA182CG_R_7_4, BNA194Cun_R_5_3, BNA195Cun_L_5_4,
BNA196Cun_R_5_4, BNA2010cG_L_4_2, BNA2020cG_R_4 2,
BNA2030cG_L_4_3, BNA2050¢G_L_4_4, BNA208sOcG_R_2_1,
73 | BNA209sOcG_L_2_2, BNA210sOcG_R_2_2, BNA211Amyg L 2. 1,
BNA214Amyg_R_2_2, BNA215Hipp_L_2_1, BNA216Hipp_R_2_1,
BNA217Hipp_L_2_2, BNA218Hipp_R_2_2, BNA219Str L_6_1,
BNA221Str_L_6_2, BNA222Str R_6_2, BNA223Str_L_6_3,
BNA224Str_R_6_3, BNAOOISFG_L_7_1, BNAOO2SFG_R_7_
BNAOO3SFG_L_7 2, BNAOO4SFG_R_7_2, BNAOOSSFG_L_7_
G_R_ 7
R_7

Random
Forest

1

BNAOO6SFG_R_7_3, BNAOO7SFG_L_7_4, BNAO1OSF

BNA122pSTS_R_2_1, BNAO6OPrG_R_6_4, BNA180CG_R_7_
BNAO69STG_L_6_1, BNA157PoG_L_4_2, BNA220Str_R_6_1,
BNA2000cG_R_4_1, BNA166INS_R_6_2, BNAO58PrG_R_6_3,
BNAO57PrG_L_6_3, BNAO32IFG_R_6_2, BNAO31IFG_L_6_2,

BNA126SPL_R_5_1, BNAO65PCL_L_2_1, BNAO29IFG_L_6_1,

BNAO30OIFG_R_6_1,

3,
_5,
3,

BNAOS4MTG_R_4_2, BNAOSSITG_L_7_1, BNAO78STG_R_6_5,
BNA104FuG_R_3_1, BNAO55PrG_L_6_2, BNA2050cG_L_4 4,
BNAO95ITG_L_7_4, BNA118PhG_R_6_5, BNA174INS_R_6_6,
BNAO91ITG_L_7_2, BNA216Hipp_R_2_1, BNA214Amyg R 2.2,
BNA103FuG_L_3_1, BNA173INS_L_6_6, BNAOSOSTG_R_6_6,
BNA217Hipp_L_2_2, BNAO75STG_L_6_4, BNAOS7TMTG_L_4 4,
BNAO25MFG_L_7_6, BNA142IPL_R_6_4, BNA181CG_L_7_4,
BNA113PhG_L_6_3, BNAO62PrG_R_6_5, BNA117PhG_L_6_5,
BNAOS1MTG_L_4_1, BNA110PhG_R_6_1, BNA152PCun_R_4 3,
BNA211Amyg_L_2_ 1, BNAO470rG_L_6_4, BNA242Tha_R_8_6,
BNAOSSMTG_R_4_4, BNA182CG_R_7_4, BNAO9SITG_R_7_5,
BNA176CG_R_7_1, BNA092ITG_R_7_2, BNAO23MFG_L_7_5,
BNA109PhG_L_6_1, BNA235Tha_L_8_3, BNA144IPL_R_6_5,
BNAO500rG_R_6_5, BNAO24MFG_R_7_5, BNA189Cun_L_5_1,
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BNAO72STG_R_6_2, BNAO12SFG_R_7_6, BNA178CG_R_7_2,
BNAO71STG_L_6_2, BNA2010cG_L_4_2, BNAO460rG_R_6_3,
BNA2020cG_R_4_2, BNAO27MFG_L_7_7, BNA0430rG_L_6_2,
BNA236Tha_R_8_3, BNA158PoG_R_4_2, BNA139IPL_L_6_3,
BNAOO7SFG_L_7_4, BNA124pSTS_R_2_2, BNA099ITG_L_7_6,
BNA159PoG_L_4 3, BNAOO3SFG_L_7 2, BNA146IPL_R_6_6,
BNA194Cun_R_5_3, BNA219Str_L_6_1, BNAO26MFG_R_7_6,
BNA156PoG_R_4 1, BNA0410rG_L_6_1, BNAO21IMFG_L_7_4,
BNAO70STG_R_6_1, BNA185CG_L_7_6, BNAO67PCL_L_2_2,
BNA121pSTS_L_2_1, BNA130SPL_R_5_3, BNA210sOcG_R_2_2,
BNA140IPL_R_6_3, BNA123pSTS_L_2_2, BNAO63PrG_L_6_6,
BNA209sOcG_L_2_2, BNA163INS_L_6_1, BNAO6SPCL_R_2_2,
BNAOO5SFG_L_7 3, BNA134SPL_R_5_5, BNAO17MFG_L_7_2,
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