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Appendix 1. 57 chemical entities in the study cohort
Table 1. 57 chemical entities in the study cohort
	No.
	Name
	Dosage forms
	Strengths

	1
	Acetamide
	Solution for Injection
	5ml:2.5g

	2
	Adernocorticotropime
	Sterile Powder for Injection
	25IU

	3
	Allopurinol
	Sustained-release Capsules
	0.25g

	
	
	Tablets
	0.1g

	4
	Amiodarone
	Solution for Injection
	2ml:150mg

	
	
	
	3ml:0.15g

	5
	Arginine
	Solution for Injection
	20ml:5g

	6
	Atropine
	Solution for Injection
	1ml:0.5mg

	
	
	
	1ml:1mg

	
	
	
	1ml:5mg

	
	
	
	2ml:10mg

	
	
	
	2ml:1mg

	7
	Benzathine Benzylpenicillin
	Sterile Powder for Injection
	1200000IU

	8
	Bleomycin
	Sterile Powder for Injection
	15000IU

	9
	Bleomycin A5
	Sterile Powder for Injection
	8mg

	10
	Calcium Gluconate
	Solution for Injection
	100ml:1g

	
	
	
	10ml:1g

	11
	Clofazimine
	Soft Capsules
	50mg

	12
	Cyclophosphamide
	Sterile Powder for Injection
	0.2g

	
	
	
	0.5g

	
	
	
	1g

	13
	Cytarabine
	Sterile Powder for Injection
	0.1g

	
	
	
	0.3g

	
	
	
	0.5g

	
	
	
	50mg

	14
	Deslanoside
	Solution for Injection
	2ml:0.4mg

	15
	Diazepam
	Solution for Injection
	2ml:10mg

	16
	Digoxin
	Oral Solution
	30ml:1.5mg

	17
	Dobutamine
	Solution for Injection
	2ml:20mg

	18
	Dopamine
	Solution for Injection
	2ml:20mg

	
	
	Sterile Powder for Injection
	10mg

	
	
	
	20mg

	19
	Epinephrine
	Solution for Injection
	1ml:1mg

	20
	Ethacriding
	Solution for Injection
	2ml:50mg

	21
	Etoposide
	Solution for Injection
	2ml:40mg

	
	
	
	5ml:100mg

	22
	Furosemide
	Solution for Injection
	2ml:20mg

	
	
	Sterile Powder for Injection
	20mg

	
	
	
	40mg

	23
	Hydrocortisone
	Solution for Injection
	20ml:100mg

	
	
	
	2ml:10mg

	
	
	
	5ml:25mg

	
	
	Sterile Powder for Injection
	0.1g

	
	
	
	50mg

	24
	Isoprenaline
	Solution for Injection
	2ml:1mg

	25
	Lobeline
	Solution for Injection
	1ml:3mg

	26
	Magnesium sulfate
	Solution for Injection
	10ml:1g

	
	
	
	10ml:2.5g

	27
	Mannitol
	Solution for Injection
	100ml:20g

	
	
	
	2000m1:100g

	
	
	
	250ml:50g

	
	
	
	3000ml:150g

	28
	Mercaptopurine
	Tablets
	50mg

	29
	Methotrexate
	Solution for Injection
	10ml:1000mg

	
	
	
	20ml:500mg

	
	
	Sterile Powder for Injection
	0.1g

	
	
	
	1g

	
	
	
	50mg

	
	
	
	5mg

	30
	Methylthioninium Chloride
	Solution for Injection
	2ml:20mg

	31
	Mitomycin
	Sterile Powder for Injection
	10mg

	32
	Mitoxantrone
	Sterile Powder for Injection
	5mg

	33
	Naloxone
	Solution for Injection
	10ml:4mg

	
	
	
	1ml:0.4mg

	
	
	
	1ml:1mg

	
	
	
	2ml:2mg

	
	
	Sterile Powder for Injection
	0.4mg

	
	
	
	0.8mg

	
	
	
	1.2mg

	
	
	
	1mg

	
	
	
	2mg

	
	
	
	4mg

	34
	Neostigmine Methylsulfate
	Solution for Injection
	1ml:0.5mg

	
	
	
	2ml:1mg

	
	
	Sterile Powder for Injection
	1mg

	35
	Nikethamide
	Solution for Injection
	1.5ml:0.375g

	36
	Nitroglycerin
	Solution for Injection
	1ml:5mg

	
	
	Tablets
	0.5mg

	
	
	
	0.6mg

	37
	Norepinephrine
	Solution for Injection
	1ml:2mg

	38
	Oxytocin
	Solution for Injection
	0.5ml:2.5IU

	
	
	
	1ml:10IU

	
	
	
	1ml:5IU

	
	
	Sterile Powder for Injection
	10IU

	39
	Penicillamine
	Tablets
	0.125g

	40
	Phenobarbital
	Solution for Injection
	1ml:0.1g

	
	
	Sterile Powder for Injection
	0.1g

	41
	Phentolamine
	Solution for Injection
	1ml:10mg

	
	
	Sterile Powder for Injection
	10mg

	42
	Posterior Pituitary
	Solution for Injection
	1ml:6IU

	
	
	
	2ml:6IU

	43
	Pralidxime Chloride
	Solution for Injection
	2ml:0.5g

	44
	Propatenone
	Solution for Injection
	10ml:35mg

	
	
	
	20ml:70mg

	45
	Protamine
	Solution for Injection
	5ml:50mg

	46
	Pyridostigmine Bromide
	Tablets
	60mg

	47
	Snake Antivenins
	Solution for Injection
	10000IU

	
	
	
	1000IU

	
	
	
	2000IU

	
	
	
	6000IU

	48
	Sodium Dimercaptopropane-sulfonate
	Solution for Injection
	2ml:0.125g

	49
	Sodium Nitroprusside
	Sterile Powder for Injection
	50mg

	50
	Sodium Thiosulfate
	Sterile Powder for Injection
	0.64g

	51
	Thiamazole
	Tablets
	10mg

	
	
	
	5mg

	52
	Thrombin
	Lyophilizing Powder
	1000IU

	
	
	
	2000IU

	
	
	
	200IU

	
	
	
	5000IU

	
	
	
	500IU

	53
	Tretinoin
	Tablets
	10mg

	
	
	
	20mg

	54
	Urokinase
	Sterile Powder for Injection
	100000IU

	
	
	
	10000IU

	
	
	
	250000IU

	55
	Verpamil
	Solution for Injection
	2ml:5mg

	
	
	Sterile Powder for Injection
	10mg

	
	
	
	5mg

	56
	Vineristine
	Sterile Powder for Injection
	1mg

	57
	Vitamin K1
	Solution for Injection
	1ml:10mg


Model equations 
Table 2. Model equations
	The First Section: Comparison of shortage and non-shortage cohorts

	E(Yij|bi) = β0 + β1tij + β2tij*shortage_categoryij + β3drug_categoryij + β4manufacturersij + eij + b0i + b1itij 

Variable
Yij is the longarithmic drug price for a given market i at time j.
tij is time modelled as a dummy variable indicating the study period. It takes a positive value ranging from 1 to 33 and indicates the month, starting from the April 2019. 
shortage_categoryij is a dummy variable indicating whether drug i is in the shortage cohort. It thus takes the value 0 in the non-shortage cohort and the value 1 for the shortage cohort.
drug_categoryij is a variable indicating medication therapeutic class.
manufacturersij is a variable indicating the number of suppliers.
eij indicates the random error term.
b0i indicates random intercepts for each market i.
b1itij indicates random slopes of each market i for the effect of tij.

Coefficient
β0 is the overall model intercept.
β1-4 are the fixed-effect coefficients.

We hypothesize that there is no difference in slopes between two categories, i.e H0 : β2 =0.

	The Second Section: Comparison of pre-shortage and shortage price trends

	E(Yij|bi) = β0 + β1tij + β2(tij)+ + β3drug_categoryij + β4manufacturersij + eij + b0i + b1itij 

Compared with the first Section, there is no change except the encoding of tij and (tij)+.
In this equation, tij (time) is coded as time since shortage initiation. It thus takes the value 0 in the first month of shortage and positive values thereafter, and accordingly, negative values for the period before the shortage. For this equation, (tij)+= tij if tij>0 and (tij)+=0 if tij≤0. 

Our goal was to assess whether drug slopes differ before and after shortage, i.e. H0 : β2=0.

	The Third Section: Comparison of shortage and post-shortage price trends

	E(Yij|bi) = β0 + β1tij + β2(tij)+ +β3drug_categoryij + β4manufacturersij + eij + b0i + b1itij 

Compared with the first Section, there is no change except the encoding of tij and (tij)+.
In this equation, tij (time) is coded as time since shortage termination. It thus takes the value 0 in the first post-shortage month and positive values thereafter, and accordingly, negative values for the shortage period. For this equation, (tij)+= tij if tij>0 and (tij)+=0 if tij≤0. 

Our goal was to assess whether drug slopes differ before and after shortage, i.e. H0 : β2=0.

	Subgroup analysis of the second and the third section

	[bookmark: OLE_LINK43][bookmark: OLE_LINK44]E(Yij|bi) = β0 + β1tij + β2(tij)+ +β3tij*manufacturer_categoryij + β4(tij)+*manufacturer_categoryij + β5 drug_categoryij + β6manufacturersij + eij + b0i + b1itij 

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Compared with the second and the third section, we added a variable manufacturer_categoryij. In this equation, tij (time) and (tij)+ are coded in the same way as before; manufacturer_categoryij is coded as 0 for single-supplied markets and 1 for markets with more than one manufacturer. 

Our goal was to assess whether the difference of drug slopes before and after shortage differ, i.e. H0 : β4=0.

	E(Yij|bi) = β0 + β1tij + β2(tij)+ +β3tij* delivery rateij + β4(tij)+*delivery rateij + β5drug_categoryij + β6manufacturersij + eij + b0i + b1itij 

Compared with the second and the third section, we added a variable delivery rateij. In this equation, tij (time) and (tij)+ are coded in the same way as before; delivery rateij is coded as 0 for the markets whose delivery rate was from 24.15% to 40% and 1 for the markets whose delivery rate was lower than 24.15%. 

Our goal was to assess whether the difference of drug slopes before and after shortage differ, i.e. H0 : β4=0.


Subgroup analyses 
Methods
We performed two subgroup analyses of the second and third sections based on the number of manufacturers and the severity of shortage, respectively. Firstly, we divided markets into 2 subgroups according to whether they were supplied by a single manufacturer. In the subgroup analysis of the second section, we assumed that each subgroup had a two-piece linear growth curve with a knot at the time of shortage initiation. The growth curve for each subgroup can thus be described with an intercept (initial price) and two slopes: one slope expressing changes before a shortage and another slope expressing changes during a shortage period. We examined whether there was a difference in difference of two slopes between subgroups. The same approach was employed in the subgroup analysis of the third section. Secondly, we divided markets into 2 subgroups according to whether the delivery rate of first month in shortage period was lower than the median value (24.15%). The difference-in-difference estimation between slopes was the same as in the first subgroup analysis.
Results
(1)	First subgroup analyses based on the number of manufactures 
Based on whether the market was single-supplied or not, we performed a subgroup analysis for the second and third sections, respectively. Prices of single-supplied markets increased by 0.52% and 1.32% per month before and after the shortage initiation, respectively (difference = 0.81%, 95%CI -0.84 to 2.45; p = .34); whereas, for markets supplied by more than one manufacturer, prices increased by 0.10% and 2.91%, respectively (difference = 2.81%, 95%CI 1.21 to 4.44; p < .001) (Table 3, Figure 1). Mixed models showed that the shortage had a statistically significant impact on prices of markets supplied by more than one manufacturer, while the other subgroup was not; There was no statistically significant difference in increases of two slopes between the two subgroups (p = .08).
Prices of single-supplied markets increased by 2.81% and 0.68% per month during a shortage and in post-shortage periods, respectively (difference =-2.13%, 95%CI -3.48 to -0.79; p = .002); whereas, for markets supplied by more than one manufacturer, prices increased by 5.11% and 0.79%, respectively (difference = -4.32%, 95%CI -5.90 to -2.75; p < .001) (Table 3, Figure 2). Mixed models also showed that the shortage resolution had a greater impact on prices of markets supplied by more than one manufacturer (p = .009).
(2)	Second subgroup analyses based on the severity of shortage
Based on the delivery rate of the first month in shortage period, we performed the other subgroup analysis for the second and third sections, again. Prices of markets whose delivery rate was below 24.15% (this was the median delivery rate for all the shortage markets) increased by 0.23% and 2.01% per month before and after the shortage initiation, respectively (difference = 1.77%, 95%CI -0.13 to 3.67; p = .07); whereas, for markets whose delivery rate was during the range of 24.15% to 40%, prices increased by 0.46% and 2.10% (difference = 1.63%, 95%CI 0.07 to 3.21, p = .04), respectively (Table 3, Figure 3). Mixed models showed that the shortage had a statistically significant impact on prices of both subgroups. There was no statistically significant difference in increases of two slopes between the two subgroups (p = .96).
Prices of markets whose delivery rate was below 24.15% increased by 4.64% and 0.63% per month during a shortage and in post-shortage periods, respectively (difference = -4.01%, 95%CI -5.52 to -2.50; p < .001); whereas, for markets whose delivery rate was during the range of 24.15% to 40.00%, prices increased by 2.89% and 0.85%, respectively (difference = -2.03%, 95%CI -3.39 to -0.68; p = .003) (Table 3, Figure 4). Mixed models showed that the shortage resolution had a greater impact on prices of markets whose delivery rate was below 24.15% (p = .04).
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Table 3. Logarithmic price trends of three periods between subgroups

	
	Subgroup Analysis 1
	Subgroup Analysis 2

	
	a single manufacturer
	more than one manufacturer
	0-24%
	24%-40%

	
	Value(95%CI)
	P Value
	Value(95%CI)
	P Value
	Value(95%CI)
	P Value
	Value(95%CI)
	P Value

	Comparison of Pre-Shortage and Shortage Periods
	
	
	
	
	
	
	
	

	Pre-shortage
	0.52%(0.08%,0.96%)
	 .02
	0.10%(-0.37%,0.57%)
	 .67
	0.23%(-0.30%,0.77%)
	 .39
	0.46%(0.08%,0.85%)
	 .02

	During shortage
	1.32%(-0.77%,3.41%)
	
	2.91%(0.83%,5.01%)
	
	2.01%(-0.43%,4.44%)
	
	2.10%(0.14%,4.06%)
	

	Difference
	0.81%(-0.84%,2.45%)
	 .34
	2.81%(1.21%,4.44%)
	< .001
	1.77%(-0.13%,3.67%)
	 .07
	1.63%(0.07%,3.21%)
	 .04

	Difference in difference in slopes between the 2 subgroups
	 .08
	 .96

	Comparison of Shortage and Post-Shortage Periods
	
	
	
	
	
	
	
	

	During shortage
	2.81%(1.71%,3.91%)
	< .001
	5.11%(3.76%,6.47%)
	< .001
	4.64%(3.38%,5.90%)
	< .001
	2.89%(1.74%,4.04%)
	< .001

	Post-shortage
	0.68%(-1.76%,3.12%)
	
	0.79%(-2.15%,3.72%)
	
	0.63%(-2.15%,3.40%)
	
	0.85%(-1.65%,3.36%)
	

	Difference
	-2.13%(-3.48%,-0.79%)
	 .002
	-4.32%(-5.90%,-2.75%)
	< .001
	-4.01%(-5.52%,-2.50%)
	< .001
	-2.03%(-3.39%,-0.68%)
	 .003

	Difference in difference in slopes between the 2 subgroups
	 .009
	 .04






The monthly proportion of shortage markets, April 2019 – December 2021

Figure 5. The monthly proportion of shortage markets, April 2019 – December 2021.


Validity check of model assumptions 
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Figure 6. Validity check of model assumptions
The results of the first scenario
Considering shortage months and the next two months as shortage periods (the price in shortage periods were impacted by the shortage) if shortage lasted at least 2 months.
Table 4. Logarithmic price trends in pre-shortage, shortage and post-shortage periods
	Main Analysis
	Value(95%CI)
	P Value

	Comparison of Price Growth in Non-Shortage Periods
	
	

	Slope
	
	

	Non-shortage cohort
	0.92%(0.67%,1.17%)
	< .001

	Shortage cohort
	0.65%(0.01%,1.30%)
	

	Difference
	-0.26%(-0.66%,0.13%)
	 .19

	Other fixed effects
	
	

	Medication class
	6.89%(4.62%,9.16%)
	< .001

	Manufacturers
	-14.03%(-17.61%,-10.46%)
	< .001

	Comparison of Pre-Shortage and Shortage Periods
	
	

	Slope
	
	

	Pre-shortage
	0.32%(0.00%,0.64%)
	 .05

	During shortage
	1.98%(0.20%,3.75%)
	

	Difference
	1.66%(0.21%,3.11%)
	 .03

	Other fixed effects
	
	

	Medication class
	11.16%(7.62%,14.70%)
	< .001

	Manufacturers
	-13.13%(-20.77%,-5.50%)
	< .001

	[bookmark: _Hlk109721524]Comparison of Shortage and Post-Shortage Periods
	
	

	Slope
	
	

	During shortage
	4.17%(3.17%,5.17%)
	< .001

	Post-shortage
	0.98%(-1.16%,3.13%)
	

	Difference
	-3.19%(-4.32%,-2.05%)
	< .001

	Other fixed effects
	
	

	Medication class
	10.99%(7.87%,14.11%)
	< .001

	Manufacturers
	-18.24%(-24.99%,-11.50%)
	< .001






The results of the fifth scenario
Considering shortage months and all the following months as shortage periods if shortage lasted at least 2 months.
Table 5. Logarithmic price trends in pre-shortage, shortage and post-shortage periods
	Main Analysis
	Value(95%CI)
	P Value

	Comparison of Price Growth in Non-Shortage Periods
	
	

	Slope
	
	

	Non-shortage cohort
	0.92%(0.67%,1.17%)
	< .001

	Shortage cohort
	0.65%(0.01%,1.30%)
	

	Difference
	-0.26%(-0.66%,0.13%)
	 .19

	Other fixed effects
	
	

	Medication class
	6.89%(4.62%,9.16%)
	< .001

	Manufacturers
	-14.03%(-17.61%,-10.46%)
	< .001

	Comparison of Pre-Shortage and Shortage Periods
	
	

	Slope
	
	

	Pre-shortage
	0.56%(0.22%,0.90%)
	 .001

	During shortage
	1.33%(0.32%,2.35%)
	

	Difference
	0.78%(0.10%,1.45%)
	 .02

	Other fixed effects
	
	

	Medication class
	11.26%(7.79%,14.73%)
	< .001

	Manufacturers
	-13.90%(-21.47%,-6.33%)
	< .001

	Comparison of Shortage and Post-Shortage Periods
	
	

	Slope
	
	

	During shortage
	4.97%(2.91%,7.03%)
	< .001

	Post-shortage
	0.82%(-3.41%,5.06%)
	

	Difference
	-4.15%(-6.32%,-1.97%)
	< .001

	Other fixed effects
	
	

	Medication class
	7.13%(2.09%,12.16%)
	 .006

	Manufacturers
	-18.23%(-28.38%,-8.08%)
	< .001





Comparison of price growth in the whole study period 
Table 6. Comparison of price growth in the whole study period
	Subgroup
	The median price growth
	Adjusted. P value

	
	
	Subgroup 1
	Subgroup 2
	Subgroup 3
	Subgroup 4

	Subgroup 1
	1.99%
	——
	——
	——
	——

	Subgroup 2
	-3.31%
	< .001
	——
	——
	——

	Subgroup 3
	10.02%
	.013
	< .001
	——
	——

	Subgroup 4
	-3.31%
	< .001
	1.00
	< .001
	——


[bookmark: _GoBack]Note: Subgroup 1: Non-shortage and low-priced subgroup; Subgroup 2: Non-shortage and high-priced subgroup; Subgroup 3: Shortage and low-priced subgroup; Subgroup 4: Shortage and high-priced subgroup. 

Pre-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.1078080000000003	2.1113930000000001	2.1149780000000002	2.118563	2.1221480000000001	2.1257330000000003	2.129318	2.1329030000000002	2.1364880000000004	2.1400730000000001	2.1436580000000003	2.147243	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.147243	2.1508280000000002	2.1544130000000004	2.1579980000000001	2.1615830000000003	2.165168	2.1687530000000002	2.1723380000000003	2.1759230000000001	2.1795080000000002	2.1830930000000004	2.1866780000000001	2.1902630000000003	2.193848	2.1974330000000002	2.2010180000000004	2.2046030000000001	2.2081880000000003	2.211773	2.2153580000000002	2.2189430000000003	2.2225280000000001	During-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.147243	2.3707880000000001	2.3912930000000001	2.4117980000000001	2.4323030000000001	2.4528080000000001	2.4733130000000001	2.4938180000000001	2.5143230000000001	2.5348280000000001	2.5553330000000001	2.5758380000000001	2.5963430000000001	2.6168480000000001	2.6373530000000001	2.6578580000000001	2.678363	2.698868	2.719373	2.739878	2.760383	2.780888	Month


Logarithmic price




Pre-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.0011559999999999	2.0063119999999999	2.0114679999999998	2.0166240000000002	2.0217800000000001	2.0269360000000001	2.032092	2.0372479999999999	2.0424039999999999	2.0475599999999998	2.0527160000000002	2.0578720000000001	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.0578720000000001	2.0630280000000001	2.068184	2.07334	2.0784959999999999	2.0836519999999998	2.0888080000000002	2.0939640000000002	2.0991200000000001	2.104276	2.109432	2.1145879999999999	2.1197439999999999	2.1248999999999998	2.1300560000000002	2.1352120000000001	2.140368	2.145524	2.1506799999999999	2.1558359999999999	2.1609919999999998	2.1661480000000002	During-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.0578720000000001	2.1678730000000002	2.1810939999999999	2.194315	2.2075360000000002	2.2207569999999999	2.233978	2.2471990000000002	2.2604199999999999	2.273641	2.2868620000000002	2.3000829999999999	2.313304	2.3265250000000002	2.3397459999999999	2.352967	2.3661880000000002	2.3794089999999999	2.39263	2.4058510000000002	2.4190719999999999	2.432293	Month


Logarithmic price




Pre-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.0570529999999998	2.0580620000000001	2.0590709999999999	2.0600800000000001	2.0610889999999999	2.0620979999999998	2.063107	2.0641159999999998	2.0651250000000001	2.0661339999999999	2.0671430000000002	2.068152	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.068152	2.0691609999999998	2.0701700000000001	2.0711789999999999	2.0721880000000001	2.073197	2.0742059999999998	2.075215	2.0762239999999998	2.0772330000000001	2.0782419999999999	2.0792510000000002	2.08026	2.0812689999999998	2.0822780000000001	2.0832869999999999	2.0842960000000001	2.085305	2.0863139999999998	2.087323	2.0883319999999999	2.0893410000000001	During-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.068152	2.4348899999999998	2.464032	2.4931739999999998	2.522316	2.5514579999999998	2.5806	2.6097419999999998	2.638884	2.6680259999999998	2.697168	2.7263099999999998	2.755452	2.7845939999999998	2.813736	2.8428779999999998	2.87202	2.9011619999999998	2.930304	2.9594459999999998	2.988588	3.0177299999999998	Month


Logarithmic price




All markets

During-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.4074450000000001	2.4450560000000001	2.4826670000000002	2.5202779999999998	2.5578889999999999	2.5954999999999999	2.633111	2.670722	2.7083330000000001	2.7459440000000002	2.7835549999999998	2.8211659999999998	2.8587769999999999	2.896388	2.933999	2.9716100000000001	3.0092210000000001	3.0468320000000002	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	3.0468320000000002	3.0844429999999998	3.1220539999999999	3.1596649999999999	3.197276	3.2348870000000001	3.2724979999999997	3.3101089999999997	3.3477199999999998	3.3853309999999999	3.4229419999999999	3.460553	3.4981640000000001	3.5357750000000001	3.5733860000000002	3.6109970000000002	Post-Shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	3.0468320000000002	2.5118399999999999	2.5193140000000001	2.5267879999999998	2.534262	2.5417359999999998	2.54921	2.5566839999999997	2.5641579999999999	2.5716320000000001	2.5791059999999999	2.5865800000000001	2.5940539999999999	2.6015280000000001	2.6090019999999998	2.616476	Month


Logarithmic price





Markets supplied by 1 manufacturer

During-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.1870859999999999	2.2151960000000002	2.243306	2.2714159999999999	2.2995260000000002	2.327636	2.3557459999999999	2.3838560000000002	2.4119660000000001	2.4400759999999999	2.4681860000000002	2.4962960000000001	2.5244059999999999	2.5525159999999998	2.5806260000000001	2.6087359999999999	2.6368460000000002	2.6649560000000001	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.6649560000000001	2.693066	2.7211759999999998	2.7492860000000001	2.777396	2.8055059999999998	2.8336160000000001	2.861726	2.8898359999999998	2.9179460000000002	2.946056	2.9741659999999999	3.0022760000000002	3.030386	3.0584959999999999	3.0866059999999997	Post-Shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.6649560000000001	2.288214	2.2950159999999999	2.3018179999999999	2.3086199999999999	2.3154219999999999	2.3222239999999998	2.3290259999999998	2.3358279999999998	2.3426299999999998	2.3494320000000002	2.3562340000000002	2.3630360000000001	2.3698380000000001	2.3766400000000001	2.3834420000000001	Month


Logarithmic price





Markets supplied by ＞ 1 manufacturer

During-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.292414	2.343483	2.394552	2.445621	2.4966900000000001	2.5477590000000001	2.5988280000000001	2.6498970000000002	2.7009660000000002	2.7520350000000002	2.8031039999999998	2.8541729999999998	2.9052419999999999	2.9563109999999999	3.0073799999999999	3.058449	3.109518	3.160587	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	3.160587	3.2116560000000001	3.2627250000000001	3.3137939999999997	3.3648629999999997	3.4159319999999997	3.4670009999999998	3.5180699999999998	3.5691389999999998	3.6202079999999999	3.6712769999999999	3.7223459999999999	3.773415	3.824484	3.875553	3.9266220000000001	Post-Shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	3.160587	2.3908939999999999	2.398765	2.4066359999999998	2.414507	2.4223780000000001	2.4302489999999999	2.4381200000000001	2.4459909999999998	2.453862	2.4617330000000002	2.4696039999999999	2.4774750000000001	2.4853459999999998	2.493217	2.5010880000000002	Month


Logarithmic price




Pre-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.1078080000000003	2.1113930000000001	2.1149780000000002	2.118563	2.1221480000000001	2.1257330000000003	2.129318	2.1329030000000002	2.1364880000000004	2.1400730000000001	2.1436580000000003	2.147243	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.147243	2.1508280000000002	2.1544130000000004	2.1579980000000001	2.1615830000000003	2.165168	2.1687530000000002	2.1723380000000003	2.1759230000000001	2.1795080000000002	2.1830930000000004	2.1866780000000001	2.1902630000000003	2.193848	2.1974330000000002	2.2010180000000004	2.2046030000000001	2.2081880000000003	2.211773	2.2153580000000002	2.2189430000000003	2.2225280000000001	During-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.147243	2.3707880000000001	2.3912930000000001	2.4117980000000001	2.4323030000000001	2.4528080000000001	2.4733130000000001	2.4938180000000001	2.5143230000000001	2.5348280000000001	2.5553330000000001	2.5758380000000001	2.5963430000000001	2.6168480000000001	2.6373530000000001	2.6578580000000001	2.678363	2.698868	2.719373	2.739878	2.760383	2.780888	Month


Logarithmic price




Pre-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.1083069999999999	2.1106540000000003	2.1130010000000001	2.115348	2.1176949999999999	2.1200420000000002	2.1223890000000001	2.124736	2.1270829999999998	2.1294300000000002	2.131777	2.1341239999999999	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.1341239999999999	2.1364710000000002	2.1388180000000001	2.141165	2.1435119999999999	2.1458590000000002	2.1482060000000001	2.1505529999999999	2.1529000000000003	2.1552470000000001	2.157594	2.1599409999999999	2.1622880000000002	2.1646350000000001	2.166982	2.1693290000000003	2.1716760000000002	2.174023	2.1763699999999999	2.1787170000000002	2.1810640000000001	2.183411	During-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.1341239999999999	2.3670910000000003	2.387178	2.4072650000000002	2.427352	2.4474390000000001	2.4675259999999999	2.4876130000000001	2.5076999999999998	2.527787	2.5478740000000002	2.5679609999999999	2.5880480000000001	2.6081349999999999	2.6282220000000001	2.6483090000000002	2.668396	2.6884830000000002	2.7085699999999999	2.7286570000000001	2.7487440000000003	2.768831	Month


Logarithmic price




Pre-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.1239030000000003	2.1285240000000001	2.1331450000000003	2.1377660000000001	2.1423870000000003	2.147008	2.1516290000000002	2.15625	2.1608710000000002	2.165492	2.1701130000000002	2.1747339999999999	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.1747339999999999	2.1793550000000002	2.1839759999999999	2.1885970000000001	2.1932179999999999	2.1978390000000001	2.2024600000000003	2.2070810000000001	2.2117020000000003	2.216323	2.2209440000000003	2.225565	2.2301860000000002	2.234807	2.2394280000000002	2.244049	2.2486700000000002	2.2532909999999999	2.2579120000000001	2.2625330000000003	2.2671540000000001	2.2717749999999999	During-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.1747339999999999	2.3917100000000002	2.4126660000000002	2.4336220000000002	2.4545780000000001	2.4755340000000001	2.4964900000000001	2.5174460000000001	2.538402	2.559358	2.580314	2.60127	2.6222259999999999	2.6431819999999999	2.6641380000000003	2.6850940000000003	2.7060500000000003	2.7270060000000003	2.7479620000000002	2.7689180000000002	2.7898740000000002	2.8108300000000002	Month


Logarithmic price





All markets

During-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.4074450000000001	2.4450560000000001	2.4826670000000002	2.5202779999999998	2.5578889999999999	2.5954999999999999	2.633111	2.670722	2.7083330000000001	2.7459440000000002	2.7835549999999998	2.8211659999999998	2.8587769999999999	2.896388	2.933999	2.9716100000000001	3.0092210000000001	3.0468320000000002	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	3.0468320000000002	3.0844429999999998	3.1220539999999999	3.1596649999999999	3.197276	3.2348870000000001	3.2724979999999997	3.3101089999999997	3.3477199999999998	3.3853309999999999	3.4229419999999999	3.460553	3.4981640000000001	3.5357750000000001	3.5733860000000002	3.6109970000000002	Post-Shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	3.0468320000000002	2.5118399999999999	2.5193140000000001	2.5267879999999998	2.534262	2.5417359999999998	2.54921	2.5566839999999997	2.5641579999999999	2.5716320000000001	2.5791059999999999	2.5865800000000001	2.5940539999999999	2.6015280000000001	2.6090019999999998	2.616476	Month


Logarithmic price





During-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.4232679999999998	2.4696309999999997	2.5159940000000001	2.562357	2.6087199999999999	2.6550829999999999	2.7014459999999998	2.7478089999999997	2.7941719999999997	2.840535	2.886898	2.9332609999999999	2.9796239999999998	3.0259869999999998	3.0723499999999997	3.1187129999999996	3.165076	3.2114389999999999	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	3.2114389999999999	3.2578019999999999	3.3041649999999998	3.3505279999999997	3.3968910000000001	3.4432539999999996	3.489617	3.5359799999999999	3.5823429999999998	3.6287059999999998	3.6750689999999997	3.7214320000000001	3.7677949999999996	3.8141579999999999	3.8605209999999999	3.9068839999999998	Post-Shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	3.2114389999999999	2.4964339999999998	2.5027249999999999	2.5090159999999999	2.515307	2.521598	2.5278889999999996	2.5341799999999997	2.5404709999999997	2.5467619999999997	2.5530529999999998	2.5593439999999998	2.5656349999999999	2.5719259999999999	2.5782169999999995	2.5845079999999996	Month


Logarithmic price





During-shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.407041	2.435908	2.4647749999999999	2.4936419999999999	2.5225089999999999	2.5513759999999999	2.5802429999999998	2.6091099999999998	2.6379770000000002	2.6668440000000002	2.6957110000000002	2.7245780000000002	2.7534450000000001	2.7823120000000001	2.8111790000000001	2.8400460000000001	2.868913	2.89778	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.89778	2.926647	2.955514	2.984381	3.0132479999999999	3.0421149999999999	3.0709819999999999	3.0998489999999999	3.1287159999999998	3.1575829999999998	3.1864499999999998	3.2153169999999998	3.2441840000000002	3.2730510000000002	3.3019180000000001	3.3307850000000001	Post-Shortage	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	2.89778	2.540187	2.5487139999999999	2.5572409999999999	2.5657679999999998	2.5742950000000002	2.5828220000000002	2.5913490000000001	2.5998760000000001	2.608403	2.61693	2.6254569999999999	2.6339839999999999	2.6425109999999998	2.6510379999999998	2.6595650000000002	Month


Logarithmic price





占比-短缺影响（实际）	43556	43586	43617	43647	43678	43709	43739	43770	43800	43831	43862	43891	43922	43952	43983	44013	44044	44075	44105	44136	44166	44197	44228	44256	44287	44317	44348	44378	44409	44440	44470	44501	44531	0.16003787878787878	0.15674255691768826	0.16169154228855723	0.1492063492063492	0.13948170731707318	0.11130536130536131	0.11043622308117063	0.11009667024704618	0.11793214862681745	0.14776444929116686	0.13687782805429866	9.8510882016036652E-2	0.11290322580645161	9.8108747044917261E-2	9.5351609058402856E-2	8.7292161520190023E-2	8.736167734420501E-2	0.11139240506329114	0.11860111505321845	0.11734951947395043	0.10241893978383942	0.10342679127725857	0.1038536903984324	0.11504424778761062	8.1632653061224483E-2	9.3484419263456089E-2	4.5826513911620292E-2	0.10393258426966293	9.5081967213114751E-2	8.8397790055248615E-2	8.3995459704880815E-2	0.10449438202247191	0.10311614730878187	Month


The proportion of shortage markets
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