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A partial dependence plot shows the marginal effect of a feature (or two features) on the predicted outcome of a
machine learning model. This plot can suggest the dependence interaction between two features. In case of an

interaction with the other feature, a distinct vertical pattern of coloring will be seen.
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Dependence Plots for the Coumarin Dataset:

XGBoost:
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Fig. S13. SHAP dependence plot of the XGBoost model for the Coumarin Dataset. In this plot, the feature value
is represented along the x axis and the corresponding shap values are represented along the y-axis. Interaction

with other descriptors is represented through the color gradient.
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Ridge Regression:
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Fig. S14. SHAP dependence plot of the Ridge Regression model for the Coumarin Dataset. In this plot, the feature
value is represented along the x axis and the corresponding shap values are represented along the y-axis.

Interaction with other descriptors is represented through the color gradient.
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Fig. S15. SHAP dependence plot of the PLS model for the Coumarin Dataset. In this plot, the feature value is
represented along the x axis and the corresponding shap values are represented along the y-axis. Interaction with

other descriptors is represented through the color gradient.
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Dependence Plots for the Carbazole Dataset:

XGBoost:

B04[N-0] Dependence Plot B02[C-S] Dependence Plot
0.2 - 0.5
. - 1.0 .
01 0.1
- 0.5 5
_ 00 oo 0.0
g @
Z 01 I =
I 00 & g 01 os
= S L 05 =
2 02 2 p e
£ 1= £ 2
] --0.5 o g -0.2 ¥
5 -0.3 o = [=]
s 4 = 1.0 @
A << & 03 .
< -0.4 L _1.0 :<|: .
@ Z
-0.5 - -0.4 - 1.5
-0.6
. -0.59 «
30  -15  -10  -o0s 00 05 20 -15  -l10  -05 0.0 05
BO4[N-0] B02[C-S]
F06[N-O] Dependence Plot T04[C-N] Dependence Plot
1.50
20 - 1.5
3.0 1.25
.
—25 [ 1.5 — 100 . 10
g z .
z . S .
£20 1.0 3 075 .
S = 2 . - 0.5
& S 5 050 e 2
s 1 0.5 F z . =
z o 3 03 . 0.0
e o .
=10 ’ -0.0 5 000 L
72} 7] . - —0.5
0.5 -0,
L 05 0.25 .
--1.0
0.0] . -0.50 .
--1.0
0 1 2 3 4 5 6 7 =2 =1 0 1 2 3
FO6[N-0] FO4[C-N]
nR10 Dependence Plot Avg.Sim(GK) Dependence Plot
L1.0 0.2
.
/ 2.0
2.0 0.1
[0 g / 15
Z -1
= 2 oo s
= L5 i E o
= 00 o Z L, - 1.0
& o £ -01 ’ =
s osE : - S
= =057 £ . Los F
S 10 n 2 0.2 o §
. 2
= . = 2 R4
S --1.0 = 03 - 0.0
0.5 T o
. 0
L _15 -0.4 - - -0.5
0.01{ . _osd 7 | 16
0 1 2 3 4 5 6 7 -25 =20 -15 -10 -05 0.0 0.5 1.0
nR10 Avg.Sim(GK)
N% Dependence Plot FOG[N-N] Dependence Plot
. . - 1.0
0.6 20 0.0
0.4 ~ [, < 021 L 0.5
z
£ 02 z
z \ 1.0 g —0.44 00 o
g = z
S 40 = = =)
Ele . O & . £
g - L05 F g 0.6 F-053
= -0.2 . 2 = o
=< N = S
z ~ Z o8] 10
R . L0.0 Z -0 -1.0
. w
.‘-
—-0.6 . - —0.5 -1.04 L 15
-2 -1 0 1 2 0 1 2 3 4 5
N% FO6[N-N]|

S7



Fig. S16. SHAP dependence plot of the XGBoost model for the Carbazole Dataset. In this plot, the feature value
is represented along the x axis and the corresponding shap values are represented along the y-axis. Interaction

with other descriptors is represented through the color gradient.
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Ridge Regression:
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Fig. S17. SHAP dependence plot of the Ridge Regression model for the Carbazole Dataset. In this plot, the feature
value is represented along the x axis and the corresponding shap values are represented along the y-axis.

Interaction with other descriptors is represented through the color gradient.

S10



PLS:
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Fig. S18. SHAP dependence plot of the PLS model for the Carbazole Dataset. In this plot, the feature value is

represented along the x axis and the corresponding shap values are represented along the y-axis. Interaction with

other descriptors is represented through the color gradient.
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Dependence Plots for the Indoline Dataset:
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Fig. S19. SHAP dependence plot of the XGBoost model for the Indoline Dataset. In this plot, the feature value is

represented along the x axis and the corresponding shap values are represented along the y-axis. Interaction with

other descriptors is represented through the color gradient.
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Ridge Regression:
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Fig. S20. SHAP dependence plot of the Ridge Regression model for the Indoline Dataset. In this plot, the feature

value is represented along the x axis and the corresponding shap values are represented along the y-axis.

Interaction with other descriptors is represented through the color gradient.
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Fig. S21. SHAP dependence plot of the PLS model for the Indoline Dataset. In this plot, the feature value is

represented along the x axis and the corresponding shap values are represented along the y-axis. Interaction with

other descriptors is represented through the color gradient.
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Dependence Plots for the Diphenylamine Dataset:

XGBoost:
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Fig. S22. SHAP dependence plot of the XGBoost model for the Diphenylamine Dataset. In this plot, the feature

value is represented along the x axis and the corresponding shap values are represented along the y-axis.

Interaction with other descriptors is represented through the color gradient.
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Ridge Regression:
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Fig. S23. SHAP dependence plot of the Ridge Regression model for the Diphenylamine Dataset. In this plot, the

feature value is represented along the x axis and the corresponding shap values are represented along the y-axis.

Interaction with other descriptors is represented through the color gradient.
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PLS:
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Fig. S24. SHAP dependence plot of the PLS model for the Diphenylamine Dataset. In this plot, the feature value
is represented along the x axis and the corresponding shap values are represented along the y-axis. Interaction

with other descriptors is represented through the color gradient.
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Table S1. List of designed dyes and their predicted PCE values

Compounds Structure Predicted PCE Values SA Score
PLS Ridge XGBoost
Regression
Carbazoles
NCA1 H.C 14.15 14.02 13.97 8.93
H;C

H;C H;C

OH
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NCA2 15.22 15.09 15.06 9.55
H,C H,C
OH
o
NCA3 15.79 15.73 15.69 10
NCA4 0/°“;cm 18.18 18.33 18.24 9.61
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NCAS 11.47 11.89 11.81 9.61
CH;,
Q..

o/s< CH,

\

CH,C
Coumarins
NCO1 5.67 5.1 5.67 4.85
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NCO2 5.67 5.1 5.67 5.09
NCO3 6.74 6.03 6.74 5.21
NCO4 H,C 6.74 6.03 6.74 5.21
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5.94 6.6 4.74

6.6

NCOs5

Diphenylamines

7.05 7.1 4.86

7.06

NDI1

OH

CH,

6.44

6.4

6.33

6.41

NDI2
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NDI3 7.62 7.75 7.77 7.8
NDI4 7.07 7.22 7.22 4.2
NDI5 7.16 7.16 7.19 9.42
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Indolines

NIN1 6.39 6.34 6.36 6.25

NIN2 6.39 6.34 6.36 6.14
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NIN3 8.22 8.15 8.19 6.58
NIN4 8.29 8.2 8.23 7.54
NINS 8.49 8.41 8.45 7.71

CH,

SA Score: Synthetic Accessibility score
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