[bookmark: _Hlk164027939]Table S1. Differences in eye movements across the three groups during the picture free-viewing task (M (QR)).
	EM
	FSZ
	CHR
	HC
	H
	p
	FSZ vs CHR
	FSZ vs HC
	CHR vs HC

	
	
	
	
	
	
	q
	q
	q

	fix_dur
	453.05(234.11)
	363.04(194.59)
	333.61(114.73)
	3.171
	0.205
	-
	-
	-

	fix_cn
	18.45(7.72)
	21.43(3.82)
	22.79(4.40)
	3.623
	0.163
	-
	-
	-

	sac_dur
	37.03(2.06)
	37.24(6.85)
	38.51(5.47)
	8.021
	0.018*
	0.792
	0.015*
	0.308

	[bookmark: _Hlk162771682]sac_cn
	17.17(8.54)
	19.14(4.08)
	21.17(4.50)
	5.767
	0.056
	-
	-
	-

	sac_amp
	4.85(1.85)
	4.81(1.59)
	5.57(1.33)
	11.767
	0.003*
	1.000
	0.004*
	0.024*

	sac_av
	115.59(27.74)
	122.35(27.40)
	128.57(14.52)
	7.686
	0.020*
	1.000
	0.032*
	0.073

	sac_pv
	195.96(50.23)
	188.75(45.09)
	206.68(29.56)
	6.376
	0.041*
	1.000
	0.044*
	0.241

	sac_scan
	69.45(54.03)
	71.80(32.70)
	86.58(21.46)
	12.072
	0.002*
	1.000
	0.002*
	0.046*


[bookmark: _Hlk162814593][bookmark: _Hlk162814630][bookmark: _Hlk162814659][bookmark: _Hlk162818121][bookmark: _Hlk162814919]EM: eye movements, FSZ: first-episode schizophrenia, CHR: clinical high-risk, HC: healthy controls, fix_dur: duration of fixations, fix_cn: number of fixations, sac_dur: duration of saccades, sac_cn: number of saccades, sac_amp: saccadic amplitude, sac_av: average saccadic velocity, sac_pv: peak saccadic velocity, sac_scan: scan path. 
* p≤0.05
















Table S2. Differences in eye movements across three groups during horizontal smooth pursuit task (M (QR)).
	EM
	FSZ
	CHR
	HC
	H
	p
	FSZ vs CHR
	FSZ vs HC
	CHR vs HC

	
	
	
	
	
	
	q
	q
	q

	HS4_fix_dur
	352.91(137.71)
	358.36(139.74)
	347.50(131.02)
	0.007
	0.997
	-
	-
	-

	HS4_fix_cn
	51.50(15.50)
	50.00(12.50)
	54.00(15.00)
	0.282
	0.869
	-
	-
	-

	HS4_sac_dur
	30.58(13.64)
	27.29(14.01)
	25.60(16.59)
	1.717
	0.424
	-
	-
	-

	HS4_sac_cn
	45.00(10.75)
	45.00(17.00)
	45.00(15.00)
	0.075
	0.963
	-
	-
	-

	HS4_sac_amp
	2.18(1.58)
	1.96(1.45)
	1.89(1.95)
	0.242
	0.886
	-
	-
	-

	HS4_sac_av
	71.40(26.58)
	69.39(16.48)
	71.47(19.51)
	0.221
	0.896
	-
	-
	-

	HS4_sac_pv
	126.45(67.45)
	107.69(46.60)
	114.79(59.76)
	2.767
	0.251
	-
	-
	-

	HS6_fix_dur
	324.48(103.04)
	292.13(91.44)
	304.49(98.46)
	1.932
	0.381
	-
	-
	-

	HS6_fix_cn
	55.00(17.25)
	60.00(16.50)
	58.00(13.00)
	2.405
	0.30
	-
	-
	-

	HS6_sac_dur
	39.05(16.20)
	33.90(10.41)
	32.52(13.97)
	5.447
	0.066
	-
	-
	-

	HS6_sac_cn
	48.50(16.75)
	52.00(16.50)
	52.00(19.00)
	1.531
	0.465
	-
	-
	-

	HS6_sac_amp
	3.30(2.52)
	2.81(1.83)
	2.80(1.88)
	1.016
	0.602
	-
	-
	-

	HS6_sac_av
	86.50(34.19)
	88.61(27.29)
	87.07(22.00)
	0.106
	0.948
	-
	-
	-

	HS6_sac_pv
	165.44(88.11)
	145.06(48.39)
	167.97(56.03)
	2.264
	0.322
	-
	-
	-

	HS4B_fix_dur
	340.83(94.76)
	316.98(58.90)
	347.27(97.10)
	2.974
	0.226
	-
	-
	-

	HS4B_fix_cn
	53.00(13.00)
	55.00(9.00)
	53.00(13.00)
	0.447
	0.800
	-
	-
	-

	HS4B_sac_dur
	33.14(8.43)
	28.88(13.66)
	28.25(10.35)
	4.554
	0.103
	-
	-
	-

	HS4B_sac_cn
	48.00(14.00)
	48.00(10.00)
	45.00(11.00)
	0.865
	0.649
	-
	-
	-

	HS4B_sac_amp
	2.93(1.42)
	2.77(1.76)
	2.27(1.80)
	03.996
	0.136
	-
	-
	-

	HS4B_sac_av
	85.86(21.99)
	81.85(21.08)
	76.26(25.03)
	2.507
	0.286
	-
	-
	-

	HS4B_sac_pv
	153.16(57.96)
	138.85(49.45)
	133.02(60.15)
	5.677
	0.059
	-
	-
	-

	HS4X_fix_dur
	364.47(191.70)
	420.67(174.65)
	402.67(162.90)
	1.795
	0.408
	-
	-
	-

	HS4X_fix_cn
	51.00(19.00)
	45.00(17.50)
	47.00(15.00)
	1.248
	0.536
	
	-
	-

	HS4X_sac_dur
	29.36(11.56)
	21.87(9.78)
	21.29(6.72)
	10.937
	0.004*
	0.013*
	0.011*
	1.000

	HS4X_sac_cn
	44.00(20.00)
	37.00(16.00)
	41.00(17.00)
	1.530
	0.465
	-
	-
	-

	HS4X_sac_amp
	1.48(1.27)
	1.13(0.39)
	1.28(0.46)
	5.919
	0.052
	-
	-
	-

	HS4X_sac_av
	58.99(22.58)
	59.40(9.62)
	60.97(9.20)
	0.180
	0.914
	-
	-
	-

	HS4X_sac_pv
	106.48(52.21)
	82.10(30.51)
	93.89(31.31)
	8.797
	0.012*
	0.010*
	0.170
	0.843


[bookmark: _Hlk164027784][bookmark: _Hlk163985043][bookmark: _Hlk162815188][bookmark: _Hlk162815356]EM: eye movements, FSZ: first-episode schizophrenia, CHR: clinical high-risk, HC: healthy controls, HS: horizontal smooth pursuit task, fix_dur: duration of fixations, fix_cn: number of fixations, sac_dur: duration of saccades, sac_cn: number of saccades, sac_amp: saccadic amplitude, sac_av: average saccadic velocity, sac_pv: peak saccadic velocity.
* p≤0.05






















[bookmark: _Hlk162815596]Table S3. Differences in eye movements across the three groups during Lissajous smooth pursuit task (M (QR)).
	EM
	FSZ
	CHR
	HC
	H
	p
	FSZ vs CHR
	FSZ vs HC
	CHR vs HC

	
	
	
	
	
	
	q
	q
	q

	LS2_fix_dur
	478.54(160.70)
	459.70(220.96)
	487.18(199.10)
	0.479
	0.787
	-
	-
	-

	LS2_fix_cn
	39.00(10.50)
	41.00(15.50)
	39.00(14.00)
	0.142
	0.931
	-
	-
	-

	LS2_sac_dur
	28.42(9.84)
	21.00(14.46)
	21.71(7.92)
	12.242
	0.002*
	0.029*
	0.002*
	1.000

	LS2_sac_cn
	33.00(9.00)
	35.00(19.00)
	32.00(13.00)
	1.284
	0.526
	-
	-
	-

	LS2_sac_amp
	1.65(0.85)
	1.22(1.06)
	1.24(0.63)
	7.181
	0.028*
	0.133
	0.032*
	1.000

	LS2_sac_av
	58.10(17.46)
	53.60(14.01)
	55.59(8.36)
	1.163
	0.559
	-
	-
	-

	LS2_sac_pv
	101.16(40.83)
	80.74(37.31)
	83.67(28.85)
	9.405
	0.009*
	0.018*
	0.031*
	1.000

	LS4_fix_dur
	311.58(117.59)
	334.35(108.87)
	302.65(60.51)
	3.921
	0.141
	-
	-
	-

	LS4_fix_cn
	56.00(16.50)
	50.00(14.00)
	58.00(10.00)
	4.748
	0.093
	-
	-
	-

	LS4_sac_dur
	34.40(10.25)
	29.12(10.70)
	28.94(8.41)
	16.734
	0.000*
	0.001*
	0.001*
	1.000

	LS4_sac_cn
	50.00(15.00)
	43.00(12.50)
	52.00(14.00)
	5.661
	0.059
	-
	-
	-

	LS4_sac_amp
	2.80(1.11)
	2.03(1.05)
	2.34(0.95)
	11.843
	0.003*
	0.003*
	0.029*
	1.000

	LS4_sac_av
	76.74(17.78)
	70.92(14.68)
	72.89(11.95)
	2.073
	0.355
	-
	-
	-

	LS4_sac_pv
	142.49(48.44)
	105.75(43.98)
	120.01(32.28)
	10.584
	0.005*
	0.004*
	0.120
	0.660

	LS2B_fix_dur
	337.75(89.82)
	338.26(106.18)
	357.24(71.55)
	0.862
	0.650
	-
	-
	-

	LS2B_fix_cn
	53.00(11.00)
	52.00(14.00)
	53.00(10.00)
	1.030
	0.598
	-
	-
	-

	LS2B_sac_dur
	29.60(5.79)
	24.81(10.38)
	24.00(5.69)
	11.634
	0.003*
	0.051
	0.003*
	1.000

	LS2B_sac_cn
	46.00(12.00)
	44.00(13.50)
	44.00(10.00)
	1.130
	0.568
	-
	-
	-

	LS2B_sac_amp
	1.94(1.01)
	1.67(0.79)
	1.53(0.52)
	10.436
	0.005*
	0.050*
	0.006*
	1.000

	LS2B_sac_av
	64.72(15.82)
	63.46(12.15)
	60.64(13.47)
	5.156
	0.076
	-
	-
	-

	LS2B_sac_pv
	116.44(36.15)
	95.16(37.67)
	94.64(27.15)
	13.230
	0.001*
	0.004*
	0.006*
	1.000


[bookmark: _Hlk162815827][bookmark: _Hlk191737502]EM: eye movements, FSZ: first-episode schizophrenia, CHR: clinical high-risk, HC: healthy controls, LS: Lissajous smooth pursuit task, fix_dur: duration of fixations, fix_cn: number of fixations, sac_dur: duration of saccades, sac_cn: number of saccades, sac_amp: saccadic amplitude, sac_av: average saccadic velocity, sac_pv: peak saccadic velocity. 
* p≤0.05



































[bookmark: _Hlk162816247][bookmark: _Hlk162818643]Table S4. Differences in eye movements across the three groups during fixation stability task (M (QR)).
	EM
	FSZ
	CHR
	HC
	H
	p
	FSZ vs CHR
	FSZ vs HC
	CHR vs HC

	
	
	
	
	
	
	q
	q
	q

	simple_fix_dur
	1403.90(1246.08)
	1563.88(2034.50)
	1711.33(1887.87)
	1.250
	0.535
	-
	-
	-

	simple_fix_cn
	4.00(2.75)
	3.50(3.75)
	4.00(2.00)
	0.755
	0.686
	-
	-
	-

	simple_sac_dur
	15.57(9.35)
	14.29(6.70)
	12.42(8.17)
	3.818
	0.148
	-
	-
	-

	simple_sac_cn
	4.00(4.00)
	4.00(4.75)
	2.00(4.00)
	6.337
	0.042*
	0.954
	0.037*
	0.437

	simple_sac_amp
	0.90(0.48)
	0.78(0.53)
	0.60(0.50)
	3.751
	0.153
	-
	-
	-

	simple_sac_av
	56.61(13.04)
	52.55(14.70)
	52.83(17.31)
	1.139
	0.566
	-
	-
	-

	simple_sac_pv
	74.19(33.52)
	66.03(27.30)
	57.29(31.41)
	4.705
	0.095
	-
	-
	-

	simple_sac_scan
	3.26(4.31)
	2.12(4.22)
	1.02(2.42)
	10.548
	0.005*
	1.000
	0.006*
	0.050*

	dis_fix_dur
	909.27(1055.17)
	1158.09(1834.15)
	1808.31(1714.73)
	9.059
	0.011*
	0.467
	0.008*
	0.379

	dis_fix_cn
	7.25(5.50)
	5.25(5.13)
	3.75(3.00)
	8.119
	0.017*
	0.571
	0.013*
	0.415

	dis_sac_dur
	21.14(5.94)
	19.34(11.38)
	13.11(7.42)
	17.345
	0.000*
	0.300
	0.000*
	0.047*

	dis_sac_cn
	5.25(5.29)
	4.125(5.31)
	2.50(2.67)
	5.741
	0.057
	-
	-
	-

	dis_sac_amp
	1.46(1.01)
	1.16(1.43)
	0.60(0.44)
	9.553
	0.008*
	0.888
	0.007*
	0.156

	dis_sac_av
	64.94(31.46)
	61.44(32.53)
	52.42(18.95)
	4.490
	0.106
	-
	-
	-

	dis_sac_pv
	93.16(56.69)
	87.75(64.52)
	60.46(27.80)
	15.480
	0.000*
	0.836
	0.000*
	0.023*

	dis_sac_scan
	5.54(10.19)
	4.48(6.80)
	1.43(1.96)
	9.859
	0.007*
	0.875
	0.006*
	0.144


[bookmark: _Hlk164027701][bookmark: _Hlk162816421][bookmark: _Hlk162816493]EM: eye movements, FSZ: first-episode schizophrenia, CHR: clinical high-risk, HC: healthy controls, dis: distracter condition. fix_dur: duration of fixations, fix_cn: number of fixations, sac_dur: duration of saccades, sac_cn: number of saccades, sac_amp: saccadic amplitude, sac_av: average saccadic velocity, sac_pv: peak saccadic velocity, sac_scan: scan path.
* p≤0.05

[bookmark: _Hlk163895546]Table S5. Feature selection of eye movements
	Groups
	Different features
	LR
	
	LASSO
	
	RF
	
	SVM-RFE

	
	
	Descriptions
	
	Lambda
	Descriptions
	
	Descriptions
	
	Descriptions

	FSZ vs CHR
	9 features
	LS4_sac_amp
	
	0.083
	HS4X_sac_dur
HS4X_sac_pv 
LS4_sac_dur
LS4_sac_amp
LS4B_sac_pv
	
	LS4_sac_amp
LS2_sac_dur
LS4_sac_dur
LS4_sac_pv
LS2_sac_pv
	
	LS4_sac_dur  
LS4B_sac_pv
LS4_sac_pv
LS2_sac_dur
LS4_sac_amp
HS4X_sac_pv
HS4X_sac_dur
LS4B_sac_amp

	FSZ vs HC
	22 features
	fv_sac_dur
LS2B_sac_amp
	
	0.131
	fv_sac_dur
fv_sac_scan
LS2_sac_dur
LS4_sac_dur
LS2B_sac_amp
ns_dis_sac_dur
ns_dis_sac_pv
	
	LS2B_sac_dur
LS2_sac_dur
LS2B_sac_amp
LS4_sac_amp
ns_simple_sac_scan
	
	ns_dis_sac_dur
ns_dis_sac_pv
LS2_sac_dur
LS4_dur_dur
ns_simple_sac_scan
ns_dis_fix_cn
LS2B_sac_amp
ns_dis_sac_amp
LS2B_sac_dur

	CHR vs HC
	5 features
	fv_sac_amp
	
	0.140
	fv_sac_amp
fv_sac_scan
ns_dis_sac_pv
ns_dis_sac_dur
	
	fv_sac_scan
ns_dis_sac_dur
fv_sac_amp
ns_dis_sac_pv
ns_simple_sac_scan
	
	ns_dis_sac_dur
ns_dis_sac_pv
ns_simple_sac_scan
fv_sac_sacn
fv_sac_amp


[bookmark: _Hlk164029856][bookmark: _Hlk191303825][bookmark: _Hlk164029914][bookmark: _Hlk164030014][bookmark: _Hlk164030468]FSZ: first-episode schizophrenia, CHR: clinical high-risk, HC: healthy controls, LR: logistic regression, LASSO: least absolute shrinkage and selection operator, SVM-RFE: support vector machines-recursive feature elimination, RF: random forest, HS: horizontal smooth pursuit task, LS: Lissajous smooth pursuit task, fv: free-viewing task, ns: fixation stability task, dis: distracter condition. fix_dur: duration of fixations, fix_cn: number of fixations, sac_dur: duration of saccades, sac_cn: number of saccades, sac_amp: saccadic amplitude, sac_av: average saccadic velocity, sac_pv: peak saccadic velocity, sac_scan: scan path.

[bookmark: _Hlk191307558]Table S6. Classification performance of eye movement feature using different feature selection methods with SVM.
	Groups
	Selected features
methods
	Sensitivity(%)
	Specificity(%)
	Accuracy(%)
	AUC(%)

	FSZ vs CHR
	LR
LASSO
RF
SVM-RFE
	76.0(19/25)
80.0(20/25)
84.0(21/25)
88.0(22/25)
	69.6(16/23)
69.6(16/23)
56.5(13/23)
73.9(17/23)
	72.9(35/48)
75.0(36/48)
70.8(34/48)
81.3(39/48)
	77.0
81.6
79.1
82.1

	FSZ vs HC
	LR
LASSO
RF
SVM-RFE
	100.0(27/27)
96.3(26/27)
92.6(25/27)
92.6(25/27)
	65.2(15/23)
91.3(21/23)
69.6(16/23)
65.2(15/23)
	84.0(42/50)
94.0(47/50)
82.0(41/50)
80.0(40/50)
	89.2
98.4
88.9
92.1

	CHR vs HC
	LR
LASSO
RF
SVM-RFE
	100.0(27/27)
96.3(26/27)
96.3(26/27)
96.3(26/27)
	21.7(5/23)
73.9(17/23)
73.9(17/23)
73.9(17/23)
	64.0(32/50)
86.0(43/50)
86.0(43/50)
86.0(43/50)
	72.6
92.6
92.0
92.0


[bookmark: _Hlk191307316]SVM: support vector machines, FSZ: first-episode schizophrenia, CHR: clinical high-risk, HC: healthy controls, AUC: area under curve, LR: logistic regression, LASSO: least absolute shrinkage and selection operator, RF: random forest, SVM-RFE support vector machines-recursive feature elimination.













Table S7. Classification performance for ReHo feature selection using SVM.
	Feature
	Sensitivity (%)
	Specificity (%)
	Accuracy (%)
	AUC (%)

	FSZ vs CHR
A: right MCC
B: right superior OFG
C: left ITG
Combine A and B
Combine A and C
Combine B and C
Combine A, B, and C
FSZ vs HC
A: right STP
B: right MCC
Combine A and B
CHR vs HC
A: left MTG
B: left STG
Combine A and B
	
80.0(20/25)
80.0(20/25)
76.0(19/25)
96.0(24/25)
52.0(13/25)
44.0(11/25)
92.0(23/25)

92.9(26/28)
82.1(23/28)
89.3(25/28))

89.3(25/28)
82.1(23/28)
96.4(27/28)
	
85.2(23/27)
77.8(21/27)
74.1(20/27)
85.2(25/27)
92.6(25/27)
100.0(27/27)
92.6(25/27)

66.7(18/27)
55.6(15/27)
92.6(25/27)

68.0(17/25)
76.0(19/25)
80.0(20/25)
	
82.7(43/52)
78.8(41/52)
75.0(39/52)
90.4(47/52)
73.1(38/52)
73.1(38/52)
92.3(48/52)

80.0(44/55)
69.1(38/55)
90.0(50/55)

79.2(42/53)
79.2(42/53)
88.7(47/53)
	
83.3
87.0
81.8
95.9
72.0
85.6
98.4

87.1
73.8
92.5

80.7
82.7
93.3


[bookmark: _Hlk190365768]ReHo: regional homogeneity, SVM: support vector machine, FSZ: first-episode schizophrenia, CHR: clinical high-risk, HC: healthy controls, AUC: area under curve, MCC: midcingulate cortex, OFG: orbitofrontal gyrus, ITG: inferior temporal gyrus, STP: superior temporal pole, MTG: middle temporal gyrus, STG: superior temporal gyrus.











