2

Supplementary materials
Table S1. AUCs and Error rates in 80/20 split-sample cross validation of prediction models.
	Characteristic variables
	AUC
	Average AUC
	Whole Model
	Error Rate

	
	Training set1
	Testing set1
	Training set2
	Testing set1
	Training set3
	Testing set1
	Training set4
	Testing set1
	Training set5
	Testing set5
	
	
	

	FEV1, % predicted
	0.661
	0.599
	0.683
	0.547
	0.648
	0.656
	0.645
	0.664
	0.649
	0.647
	0.657
	0.649
	1.27%

	FEV1/FVC, % 
	0.704
	0.747
	0.702
	0.755
	0.718
	0.707
	0.706
	0.748
	0.725
	0.662
	0.711
	0.713
	0.29%

	FEV3/FVC, %
	0.618
	0.593
	0.614
	0.624
	0.622
	0.594
	0.594
	0.709
	0.643
	0.486
	0.618
	0.616
	0.31%

	FEF25%, % predicted
	0.656
	0.657
	0.649
	0.674
	0.644
	0.707
	0.645
	0.706
	0.656
	0.660
	0.650
	0.656
	0.92%

	FEF25%/FEV1, %
	0.579
	0.620
	0.559
	0.666
	0.575
	0.628
	0.574
	0.637
	0.589
	0.572
	0.575
	0.586
	1.85%

	FEF50%, % predicted
	0.762
	0.758
	0.765
	0.746
	0.761
	0.771
	0.748
	0.821
	0.775
	0.700
	0.762
	0.762
	0.03%

	FEF50%/FEV1, %
	0.732
	0.777
	0.733
	0.769
	0.743
	0.747
	0.728
	0.809
	0.757
	0.672
	0.738
	0.741
	0.36%

	FEF75%, % predicted
	0.727
	0.826
	0.763
	0.690
	0.750
	0.736
	0.729
	0.810
	0.760
	0.676
	0.746
	0.745
	0.11%

	FEF75%/FEV1, %
	0.708
	0.842
	0.743
	0.701
	0.741
	0.716
	0.715
	0.801
	0.751
	0.647
	0.732
	0.733
	0.19%

	FEF25%-75%, % predicted
	0.759
	0.780
	0.769
	0.743
	0.765
	0.764
	0.748
	0.825
	0.771
	0.724
	0.762
	0.763
	0.10%

	FEF25%-75%/FEV1, %
	0.735
	0.819
	0.747
	0.768
	0.753
	0.748
	0.737
	0.811
	0.761
	0.701
	0.747
	0.751
	0.57%

	R5-R20, kPa·L-1·s# 
	0.604
	0.616
	0.594
	0.648
	0.588
	0.665
	0.612
	0.565
	0.595
	0.641
	0.599
	0.604
	0.86%

	X5, kPa·L-1·s# 
	0.616
	0.561
	0.630
	0.536
	0.581
	0.699
	0.614
	0.577
	0.609
	0.602
	0.610
	0.607
	0.48%

	Fres, L-1·s# 
	0.640
	0.608
	0.635
	0.639
	0.616
	0.697
	0.663
	0.504
	0.630
	0.652
	0.637
	0.634
	0.43%

	FENO, ppb
	0.734
	0.811
	0.778
	0.650
	0.773
	0.663
	0.768
	0.664
	0.739
	0.788
	0.758
	0.748
	1.39%

	Eos in blood, %
	0.646
	0.603
	0.666
	0.543
	0.648
	0.603
	0.658
	0.560
	0.644
	0.603
	0.653
	0.63
	3.57%

	Eos in blood, cell/ul
	0.639
	0.588
	0.665
	0.513
	0.640
	0.592
	0.651
	0.552
	0.645
	0.544
	0.648
	0.638
	1.59%

	PLT, *10^9/L
	0.508
	0.410
	0.512
	0.413
	0.516
	0.405
	0.505
	0.528
	0.510
	0.511
	0.510
	0.491
	3.95%


Abbreviations: AUC, area under the curve; FEV1: forced expiratory volume in one second; FVC, Forced vital capacity; FEF25%, forced expiratory flow (FEF) at 25% of forced vital capacity; FEF50%, FEF at 50% of FVC; FEF75%, FEF at 75% of FVC; FEF25%-75%, FEF at 25% to 75% of FVC; R5, total airway resistance at 5 Hz; R20, central airway resistance at 20 Hz; R5-R20, peripheral airway resistance as the difference between 5 and 20 Hz; X5, reactance at 5 Hz; Fres, resonant frequency; FENO, fractional exhaled nitric oxide; Eos: eosinophils; PLT: platelet;
AUC (1st), take the first part as the test set and the rest as the training set, then compute AUC; Average AUC, the average AUC of five different cross-validation model; Whole Model, use all of the data set to compute AUC; Error Rate, Error Rate equals to abs (Average AUC – Whole Model AUC) / (Whole Model AUC).

We command that we calculated the four decimal places of AUC, and we kept three decimal places of AUC on the table 4. We use Tabular data which is three decimals to compute Error Rate.

# n = 619, 153 for positive bronchial provocation, 466 for negative bronchial provocation.

Table S2.  Accurate classification rates in 80/20 split-sample cross validation of prediction models.
	Characteristic variables
	Accurate classification rates

	
	Training set1
	Testing set1
	Training set2
	Testing set1
	Training set3
	Testing set1
	Training set4
	Testing set1
	Training set5
	Testing set5

	FEV1, % predicted
	0.590 
	0.783 
	0.709 
	0.688 
	0.599 
	0.725 
	0.691 
	0.775 
	0.697 
	0.783 

	FEV1/FVC, % 
	0.655 
	0.826 
	0.664 
	0.710 
	0.682 
	0.746 
	0.679 
	0.797 
	0.679 
	0.754 

	FEV3/FVC, %
	0.677 
	0.806 
	0.682 
	0.632 
	0.751 
	0.667 
	0.672 
	0.729 
	0.684 
	0.761 

	FEF25%, % predicted
	0.531 
	0.768 
	0.505 
	0.681 
	0.525 
	0.717 
	0.518 
	0.775 
	0.533 
	0.775 

	FEF25%/FEV1, %
	0.540 
	0.790 
	0.522 
	0.688 
	0.525 
	0.725 
	0.534 
	0.775 
	0.598 
	0.783 

	FEF50%, % predicted
	0.751 
	0.826 
	0.760 
	0.725 
	0.756 
	0.783 
	0.637 
	0.819 
	0.760 
	0.761 

	FEF50%/FEV1, %
	0.720 
	0.819 
	0.713 
	0.717 
	0.724 
	0.739 
	0.717 
	0.804 
	0.729 
	0.768 

	FEF75%, % predicted
	0.690 
	0.826 
	0.706 
	0.667 
	0.672 
	0.768 
	0.681 
	0.783 
	0.702 
	0.775 

	FEF75%/FEV1, %
	0.607 
	0.826 
	0.626 
	0.674 
	0.621 
	0.746 
	0.599 
	0.783 
	0.641 
	0.783 

	FEF25%-75%, % predicted
	0.691 
	0.819 
	0.690 
	0.710 
	0.697 
	0.783 
	0.740 
	0.819 
	0.693 
	0.775 

	FEF25%-75%/FEV1, %
	0.693 
	0.826 
	0.695 
	0.717 
	0.704 
	0.746 
	0.686 
	0.804 
	0.713 
	0.790 

	R5-R20, kPa·L-1·s# 
	0.599 
	0.777 
	0.607 
	0.710 
	0.599 
	0.752 
	0.625 
	0.782 
	0.648 
	0.770 

	X5, kPa·L-1·s# 
	0.704 
	0.777 
	0.652 
	0.702 
	0.715 
	0.752 
	0.713 
	0.782 
	0.704 
	0.770 

	Fres, L-1·s# 
	0.673 
	0.791 
	0.668 
	0.715 
	0.664 
	0.771 
	0.637 
	0.774 
	0.657 
	0.782 

	FENO, ppb
	0.733 
	0.819 
	0.769 
	0.732 
	0.765 
	0.746 
	0.758 
	0.812 
	0.744 
	0.833 

	Eos in blood, % #
	0.663 
	0.783 
	0.679 
	0.688 
	0.722 
	0.725 
	0.726 
	0.754 
	0.659 
	0.768 

	Eos in blood, cell/ul
	0.643 
	0.761 
	0.661 
	0.681 
	0.715 
	0.732 
	0.722 
	0.717 
	0.637 
	0.768 

	PLT, *10^9/L
	0.401 
	0.790 
	0.394 
	0.688 
	0.383 
	0.725 
	0.444 
	0.775 
	0.439 
	0.783 


Abbreviations: AUC, area under the curve; FEV1: forced expiratory volume in one second; FVC, Forced vital capacity; FEF25%, forced expiratory flow (FEF) at 25% of forced vital capacity; FEF50%, FEF at 50% of FVC; FEF75%, FEF at 75% of FVC; FEF25%-75%, FEF at 25% to 75% of FVC; R5, total airway resistance at 5 Hz; R20, central airway resistance at 20 Hz; R5-R20, peripheral airway resistance as the difference between 5 and 20 Hz; X5, reactance at 5 Hz; Fres, resonant frequency; FENO, fractional exhaled nitric oxide; Eos: eosinophils; PLT: platelet.
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# n = 619, 153 for positive bronchial provocation, 466 for negative bronchial provocation

