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parameters that modify the flow.  Red circles refer to parameters related to menthol smoking 

while green circles refer to the other parameters.  Diamonds represent the event of smoking 

initiation, concentrated at a single age. 

Following is a description of the constructs of the model: 

 

Definition of dynamic (time-dependent) variables: 

𝑃(𝑎, 𝑡) = 𝑈𝑆	𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛	𝑜𝑓	𝑎𝑔𝑒	𝑎	𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡 
𝑁(𝑎, 𝑡) = 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛	𝑜𝑓	𝑛𝑒𝑣𝑒𝑟 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎	𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡 
𝐹(𝑎, 𝑡, 𝑞) = 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛	𝑜𝑓	𝑓𝑜𝑟𝑚𝑒𝑟 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎, 𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡, 𝑡ℎ𝑎𝑡	𝑞𝑢𝑖𝑡	𝑞	𝑦𝑒𝑎𝑟𝑠	𝑎𝑔𝑜 

𝐶(𝑎, 𝑡) = 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛	𝑜𝑓	𝑐𝑢𝑟𝑟𝑒𝑛𝑡 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎	𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡 
𝐶A(𝑎, 𝑡) = 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛	𝑜𝑓	𝑐𝑢𝑟𝑟𝑒𝑛𝑡	𝑚𝑒𝑛𝑡ℎ𝑜𝑙 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎	𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡 
𝐶B(𝑎, 𝑡) = 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛	𝑜𝑓	𝑐𝑢𝑟𝑟𝑒𝑛𝑡	𝑛𝑜𝑛 −𝑚𝑒𝑛𝑡ℎ𝑜𝑙 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎	𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡 
𝜋D(𝑎, 𝑡) = 𝑃𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒	𝑜𝑓	𝑛𝑒𝑣𝑒𝑟 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎	𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡 
𝜋DE (𝑡) = 𝐴𝑑𝑢𝑙𝑡	𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒	𝑜𝑓	𝑛𝑒𝑣𝑒𝑟 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡 
𝜋H(𝑎, 𝑡) = 𝑃𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒	𝑜𝑓	𝑓𝑜𝑟𝑚𝑒𝑟 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎	𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡 
𝜋HE (𝑡) = 𝐴𝑑𝑢𝑙𝑡	𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒	𝑜𝑓	𝑓𝑜𝑟𝑚𝑒𝑟 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡 
𝜋I(𝑎, 𝑡) = 𝑃𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒	𝑜𝑓	𝑐𝑢𝑟𝑟𝑒𝑛𝑡 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎	𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡 
𝜋IE (𝑡) = 𝐴𝑑𝑢𝑙𝑡	𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒	𝑜𝑓	𝑐𝑢𝑟𝑒𝑛𝑡 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡 
𝜋IJ(𝑎, 𝑡) = 𝑃𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒	𝑜𝑓	𝑐𝑢𝑟𝑟𝑒𝑛𝑡	𝑚𝑒𝑛𝑡ℎ𝑜𝑙	 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎	𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡 
𝜋IJE (𝑡) = 𝐴𝑑𝑢𝑙𝑡	𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒	𝑜𝑓	𝑐𝑢𝑟𝑟𝑒𝑛𝑡	𝑚𝑒𝑛𝑡ℎ𝑜𝑙 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡 
𝜋IK(𝑎, 𝑡) = 𝑃𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒	𝑜𝑓	𝑐𝑢𝑟𝑟𝑒𝑛𝑡	𝑛𝑜𝑛 −𝑚𝑒𝑛𝑡ℎ𝑜𝑙	 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎	𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡 
𝜋IKE (𝑡) = 𝐴𝑑𝑢𝑙𝑡	𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒	𝑜𝑓	𝑐𝑢𝑟𝑟𝑒𝑛𝑡	𝑛𝑜𝑛 − 𝑚𝑒𝑛𝑡ℎ𝑜𝑙 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡 
𝐷(𝑡) = 𝑇𝑜𝑡𝑎𝑙	𝑑𝑒𝑎𝑡ℎ𝑠	𝑖𝑛	𝑦𝑒𝑎𝑟	𝑡 
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Definition of Non-dynamic variables and parameters: 

𝜇(𝑎) = 𝑂𝑣𝑒𝑟𝑎𝑙𝑙	𝑑𝑒𝑎𝑡ℎ	𝑟𝑎𝑡𝑒	𝑓𝑜𝑟	𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎 

𝜇D(𝑎) = 𝐷𝑒𝑎𝑡ℎ	𝑟𝑎𝑡𝑒	𝑎𝑚𝑜𝑛𝑔	𝑛𝑜𝑛 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎 

𝜇H(𝑎, 𝑞) = 𝐷𝑒𝑎𝑡ℎ	𝑟𝑎𝑡𝑒	𝑎𝑚𝑜𝑛𝑔	𝑓𝑜𝑟𝑚𝑒𝑟 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎		𝑤ℎ𝑜	𝑞𝑢𝑖𝑡	𝑞	𝑦𝑒𝑎𝑟𝑠	𝑎𝑔𝑜 

𝜇I(𝑎) = 𝐷𝑒𝑎𝑡ℎ	𝑟𝑎𝑡𝑒	𝑎𝑚𝑜𝑛𝑔	𝑐𝑢𝑟𝑟𝑒𝑛𝑡 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎 

𝜇IJ(𝑎) = 𝐷𝑒𝑎𝑡ℎ	𝑟𝑎𝑡𝑒	𝑎𝑚𝑜𝑛𝑔	𝑐𝑢𝑟𝑟𝑒𝑛𝑡	𝑚𝑒𝑛𝑡ℎ𝑜𝑙 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎 

𝜇IK(𝑎) = 𝐷𝑒𝑎𝑡ℎ	𝑟𝑎𝑡𝑒	𝑎𝑚𝑜𝑛𝑔	𝑐𝑢𝑟𝑟𝑒𝑛𝑡	𝑛𝑜𝑛 − 𝑚𝑒𝑛𝑡ℎ𝑜𝑙 − 𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎 

𝜌(𝑎) = 𝑂𝑣𝑒𝑟𝑎𝑙𝑙	𝑠𝑚𝑜𝑘𝑖𝑛𝑔	𝑞𝑢𝑖𝑡	𝑟𝑎𝑡𝑒	𝑓𝑜𝑟	𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎 

𝜌IJ(𝑎) = 𝑆𝑚𝑜𝑘𝑖𝑛𝑔	𝑞𝑢𝑖𝑡	𝑟𝑎𝑡𝑒	𝑓𝑜𝑟	𝑚𝑒𝑛𝑡ℎ𝑜𝑙	𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎 

𝜌IK(𝑎) = 𝑆𝑚𝑜𝑘𝑖𝑛𝑔	𝑞𝑢𝑖𝑡	𝑟𝑎𝑡𝑒	𝑓𝑜𝑟	𝑛𝑜𝑛 −𝑚𝑒𝑛𝑡ℎ𝑜𝑙	𝑠𝑚𝑜𝑘𝑒𝑟𝑠	𝑜𝑓	𝑎𝑔𝑒	𝑎 

𝑆ARB 			= 𝑆𝑤𝑖𝑡𝑐ℎ𝑖𝑛𝑔	𝑟𝑎𝑡𝑒	𝑓𝑟𝑜𝑚	𝑚𝑒𝑛𝑡ℎ𝑜𝑙	𝑡𝑜	𝑛𝑜𝑛−𝑚𝑒𝑛𝑡ℎ𝑜𝑙	𝑎𝑚𝑜𝑛𝑔	𝑐𝑢𝑟𝑟𝑒𝑛𝑡	𝑚𝑒𝑛𝑡ℎ𝑜𝑙	𝑠𝑚𝑜𝑘𝑒𝑟𝑠 
𝑆BRA = 𝑆𝑤𝑖𝑡𝑐ℎ𝑖𝑛𝑔	𝑟𝑎𝑡𝑒	𝑓𝑟𝑜𝑚	𝑛𝑜𝑛−𝑚𝑒𝑛𝑡ℎ𝑜𝑙	𝑡𝑜	𝑚𝑒𝑛𝑡ℎ𝑜𝑙	𝑎𝑚𝑜𝑛𝑔	𝑐𝑢𝑟𝑟𝑒𝑛𝑡	𝑚𝑒𝑛𝑡ℎ𝑜𝑙	𝑠𝑚𝑜𝑘𝑒𝑟𝑠 
𝐼 = 𝑆𝑚𝑜𝑘𝑖𝑛𝑔	𝑖𝑛𝑖𝑡𝑖𝑎𝑡𝑖𝑜𝑛	𝑎𝑔𝑒 

𝛾 = 𝑂𝑣𝑒𝑟𝑎𝑙𝑙	𝑠𝑚𝑜𝑘𝑖𝑛𝑔	𝑖𝑛𝑖𝑡𝑖𝑎𝑡𝑖𝑜𝑛	𝑟𝑎𝑡𝑒 

𝛾IJ = 𝑆𝑚𝑜𝑘𝑖𝑛𝑔	𝑖𝑛𝑖𝑡𝑖𝑎𝑡𝑖𝑜𝑛	𝑟𝑎𝑡𝑒	𝑓𝑜𝑟	𝑚𝑒𝑛𝑡ℎ𝑜𝑙	𝑠𝑚𝑜𝑘𝑒𝑟𝑠 
𝛾IK = 𝑆𝑚𝑜𝑘𝑖𝑛𝑔	𝑖𝑛𝑖𝑡𝑖𝑎𝑡𝑖𝑜𝑛	𝑟𝑎𝑡𝑒	𝑓𝑜𝑟	𝑛𝑜𝑛 − 𝑚𝑒𝑛𝑡ℎ𝑜𝑙	𝑠𝑚𝑜𝑘𝑒𝑟𝑠 
𝑅𝑅(𝑎, 𝑞) = 𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒	𝑟𝑖𝑠𝑘	𝑜𝑓	𝑑𝑒𝑎𝑡ℎ	𝑓𝑜𝑟	𝑎	𝑓𝑜𝑟𝑚𝑒𝑟	𝑠𝑚𝑜𝑘𝑒𝑟	𝑜𝑓	𝑎𝑔𝑒	𝑎	𝑤ℎ𝑜	𝑞𝑢𝑖𝑡	𝑞	𝑦𝑒𝑎𝑟𝑠	𝑎𝑔𝑜− 𝑞 = 0	𝑖𝑚𝑝𝑙𝑖𝑒𝑠	𝑐𝑢𝑟𝑟𝑒𝑛𝑡	𝑠𝑚𝑜𝑘𝑒𝑟 

𝐾X = 𝑀𝑜𝑟𝑡𝑎𝑙𝑖𝑡𝑦	𝑟𝑖𝑠𝑘	𝑟𝑎𝑡𝑖𝑜	 Z 𝑀𝑒𝑛𝑡ℎ𝑜𝑙𝑁𝑜𝑛 −𝑀𝑒𝑛𝑡ℎ𝑜𝑙[ 

𝐾R = 𝑄𝑢𝑖𝑡	𝑟𝑎𝑡𝑒𝑠	𝑟𝑎𝑡𝑖𝑜	 Z 𝑀𝑒𝑛𝑡ℎ𝑜𝑙𝑁𝑜𝑛 − 𝑀𝑒𝑛𝑡ℎ𝑜𝑙[ 

𝐾] = 𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛	𝑜𝑓	𝑀𝑒𝑛𝑡ℎ𝑜𝑙	𝑎𝑚𝑜𝑛𝑔	𝐼𝑛𝑖𝑡𝑖𝑎𝑡𝑜𝑟𝑠	 
𝐾^ = 𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛	𝑜𝑓	𝑀𝑒𝑛𝑡ℎ𝑜𝑙	𝑎𝑚𝑜𝑛𝑔	𝐸𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑒𝑟𝑠	 
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𝐾a = 𝑅𝑎𝑡𝑖𝑜	𝑜𝑓	𝑌𝑖𝑒𝑙𝑑𝑠	𝑓𝑟𝑜𝑚	𝐸𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑒𝑟	𝑡𝑜	𝐸𝑠𝑡𝑎𝑏𝑙𝑖𝑠ℎ𝑒𝑑	𝑆𝑚𝑜𝑘𝑒𝑟	 Z 𝑀𝑒𝑛𝑡ℎ𝑜𝑙𝑁𝑜𝑛 −𝑀𝑒𝑛𝑡ℎ𝑜𝑙[ 

 

Dynamic (time-dependent) relationships: 

𝑁(0, 𝑡) = 𝑃(0, 𝑡) 
𝑁(𝑎, 𝑡) = 𝑁(𝑎 − 1, 𝑡 − 1) × f1 − 𝜇D(𝑎)g		𝑓𝑜𝑟	𝑎 ≠ 𝐼 
𝑁(𝑎, 𝑡) = 𝑁(𝑎 − 1, 𝑡 − 1) × f1 − 𝜇D(𝑎)g × f1 − 𝛾IJ − 𝛾IKg			𝑓𝑜𝑟	𝑎 = 𝐼 
𝐹(𝑎, 𝑡, 𝑞) = 0			𝑓𝑜𝑟	𝑎 − 𝑞 ≤ 𝐼 
𝐹(𝑎, 𝑡, 1) = 𝐶A(𝑎 − 1, 𝑡 − 1) × j1 − 𝜇IJ(𝑎 − 1)k × 𝜌IJ(𝑎 − 1)+ 𝐶B(𝑎 − 1, 𝑡 − 1) × j1 − 𝜇IK(𝑎 − 1)k × 𝜌IK(𝑎 − 1)	𝑓𝑜𝑟	𝑎 − 𝑞 > 𝐼 
𝐹(𝑎, 𝑡, 𝑞) = 𝐹(𝑎 − 1, 𝑡 − 1, 𝑞 − 1) × j1 − 𝜇In(𝑎 − 1, 𝑞 − 1)k 		𝑓𝑜𝑟	𝑎 − 𝑞 > 𝐼	𝑎𝑛𝑑	𝑞 > 1  

𝐶A(𝑎, 𝑡) = 0	𝑓𝑜𝑟	𝑎 < 𝐼 
𝐶A(𝑎, 𝑡) = 𝛾IJ × 𝑁(𝑎 − 1, 𝑡 − 1) × f1 − 𝜇D(𝑎 − 1)g		𝑓𝑜𝑟	𝑎 = 𝐼 
𝐶A(𝑎, 𝑡) = 𝐶A(𝑎 − 1, 𝑡 − 1) × j1 − 𝜇IJ(𝑎 − 1)k × j1 − 𝜌IJ(𝑎 − 1)k × f1 − 𝑆ARB(𝑎 − 1)g+ 𝐶B(𝑎 − 1, 𝑡 − 1) × j1 − 𝜇IK(𝑎 − 1)k × j1 − 𝜌IK(𝑎 − 1)k ×	𝑆BRA		𝑓𝑜𝑟	𝑎 > 𝐼 
𝐶B(𝑎, 𝑡) = 0	𝑓𝑜𝑟	𝑎 < 𝐼 
𝐶B(𝑎, 𝑡) = 𝛾IK ×𝑁(𝑎 − 1, 𝑡 − 1) × f1 − 𝜇D(𝑎 − 1)g		𝑓𝑜𝑟	𝑎 = 𝐼 
𝐶B(𝑎, 𝑡) = 𝐶B(𝑎 − 1, 𝑡 − 1) × j1 − 𝜇IK(𝑎 − 1)k × j1 − 𝜌IK(𝑎 − 1)k × f1 − 𝑆BRA(𝑎 − 1)g+ 𝐶A(𝑎 − 1, 𝑡 − 1) × j1 − 𝜇IJ(𝑎 − 1)k × j1 − 𝜌IJ(𝑎 − 1)k ×	𝑆ARB 	𝑓𝑜𝑟	𝑎 > 𝐼 
𝑃(𝑎, 𝑡) = 𝑁(𝑎, 𝑡) + p 𝐹(𝑎, 𝑡, 𝑞)qr]st

qrX +𝐶A(𝑎, 𝑡) + 𝐶B(𝑎, 𝑡) 
𝜋D(𝑎, 𝑡) = 𝑁(𝑎, 𝑡)𝑃(𝑎, 𝑡) 

𝜋DE (𝑡) = ∑ 𝑁(𝑎, 𝑡)vrXssvrXw∑ 𝑃(𝑎, 𝑡)vrXssvrXw  
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𝜋H(𝑎, 𝑡) = ∑ 𝐹(𝑎, 𝑡, 𝑞)qr]stqrX𝑃(𝑎, 𝑡)  

𝜋HE (𝑡) = ∑ ∑ 𝐹(𝑎, 𝑡, 𝑞)qr]stqrXvrXssvrXw∑ 𝑃(𝑎, 𝑡)vrXssvrXw  

𝜋IJ(𝑎, 𝑡) = 𝐶A(𝑎, 𝑡)𝑃(𝑎, 𝑡)  

𝜋IJE (𝑡) = ∑ 𝐶A(𝑎, 𝑡)vrXssvrXw∑ 𝑃(𝑎, 𝑡)vrXssvrXw  

𝜋IK(𝑎, 𝑡) = 𝐶B(𝑎, 𝑡)𝑃(𝑎, 𝑡)  

𝜋IKE (𝑡) = ∑ 𝐶B(𝑎, 𝑡)vrXssvrXw∑ 𝑃(𝑎, 𝑡)vrXssvrXw  

𝐷(𝑡) = 	 p 𝑁(𝑎, 𝑡) × 𝜇DvrXss
vrs (𝑎) + p p 𝐹(𝑎, 𝑡, 𝑞)qr]st

qrX
vrXss
vrs × 𝜇H(𝑎, 𝑞) + p 𝐶A(𝑎, 𝑡)vrXss

vrs × 𝜇IJ(𝑎)
+ p 𝐶B(𝑎, 𝑡)vrXss

vrs × 𝜇IK(𝑎) 
Non-dynamic relationships: 

• Expressions related to mortality risks and derivation of death rates for current-, former- and 

never-smokers given overall death rates 𝜇(𝑎) in 2010. 

𝐾X = 𝜇IJ(𝑎)𝜇IK(𝑎)  

𝜇H(𝑎, 𝑞) = 𝜇D(𝑎) × 𝑅𝑅(𝑎, 𝑞) 𝜇IJ(𝑎) = 𝐾X × 𝜇D(𝑎) × 𝑅𝑅(𝑎, 0) 𝜇IK(𝑎) = 𝜇D(𝑎) × 𝑅𝑅(𝑎, 0) 
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𝜇(𝑎) = 𝜇D(𝑎) × 𝜋D(𝑎, 2010) + y p 𝜇D(𝑎)qr]st
qrX × 𝑅𝑅(𝑎, 𝑞) × 𝜋H(𝑎, 2010, 𝑞)z

+ 𝐾X × 𝜇D(𝑎) × 𝑅𝑅(𝑎, 0) × 𝜋IJ(𝑎, 2010)+ 𝜇D(𝑎) × 𝑅𝑅(𝑎, 0) × 𝜋IK(𝑎, 2010) 			→ 

 𝜇D(𝑎) = 

𝜇(𝑎)𝜋D(𝑎, 2010) + ∑ f𝑅𝑅(𝑎, 𝑞) × 𝜋H(𝑎, 2010, 𝑞)gqr]stqrX +𝐾X × 𝑅𝑅(𝑎, 0) × 𝜋IJ(𝑎, 2010) + 𝑅𝑅(𝑎, 0) × 𝜋IK(𝑎, 2010) 
 

Expressions related to quit rates and derivation of quit rates for menthol and non-menthol 

smokers given overall quit rates 𝜌(𝑎) in 2010. 

𝐾R = 𝜌IJ(𝑎)𝜌IK(𝑎)  

𝜌IJ(𝑎) = 𝐾R × 𝜌IK(𝑎) 𝜌(𝑎) = 𝐾R × 𝜌IK(𝑎) × 𝜋IJ(𝑎, 2010) + 𝜌IK(𝑎) × 𝜋IK(𝑎, 2010) 		→ 

𝜌IK = 𝜌(𝑎)𝐾R × 𝜋IJ(𝑎, 2010) + 𝜋IK(𝑎, 2010) 
 

• Expressions related to the initiation rate and derivation of initiation rate under the 

counterfactual scenario (in which menthol cigarettes do not exist) given overall smoking 

initiation rate 𝛾 in 2010. 

𝛾 = 𝛾IJ + 𝛾IK  

𝛾IJ = 𝐾] × 	𝛾 

𝛾IK = (1 − 𝐾] × 𝛾) 
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𝐿𝑒𝑡	𝑊	𝑏𝑒	𝑡ℎ𝑒	𝑠𝑖𝑧𝑒	𝑜𝑓	𝑎	𝑐𝑜ℎ𝑜𝑟𝑡	𝑜𝑓	𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙	𝑒𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑒𝑟𝑠, 𝐸	𝑡ℎ𝑒	𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛	𝑜𝑓	 
𝑒𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑒𝑟𝑠	𝑖𝑛	𝑡ℎ𝑎𝑡	𝑐𝑜ℎ𝑜𝑟𝑡, 𝑌A	𝑡ℎ𝑒	𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛	𝑜𝑓	𝑚𝑒𝑛𝑡ℎ𝑜𝑙	𝑒𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑒𝑟𝑠	𝑡ℎ𝑎𝑡	𝑏𝑒𝑐𝑜𝑚𝑒 

𝑒𝑠𝑡𝑎𝑏𝑙𝑖𝑠ℎ𝑒𝑑	𝑠𝑚𝑜𝑘𝑒𝑟𝑠, 𝑎𝑛𝑑	𝑌B	𝑡ℎ𝑒	𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛	𝑜𝑓	𝑛𝑜𝑛 −𝑚𝑒𝑛𝑡ℎ𝑜𝑙	𝑒𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑒𝑟𝑠	𝑡ℎ𝑎𝑡	 𝑏𝑒𝑐𝑜𝑚𝑒	𝑒𝑠𝑡𝑎𝑏𝑙𝑖𝑠ℎ𝑒𝑑	𝑠𝑚𝑜𝑘𝑒𝑟𝑠; 𝑡ℎ𝑒𝑛,𝑊 × 𝐸	 × 𝐾^	𝑖𝑠	𝑡ℎ𝑒	𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑚𝑒𝑛𝑡ℎ𝑜𝑙	  𝑒𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑒𝑟𝑠	𝑎𝑛𝑑		𝑊 × 𝐸	 × (1 − 𝐾^)	𝑖𝑠	𝑡ℎ𝑒	𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑛𝑜𝑛 − 𝑚𝑒𝑛𝑡ℎ𝑜𝑙	𝑒𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑒𝑟𝑠.	 𝐼𝑡	𝑓𝑜𝑙𝑙𝑜𝑤𝑠	𝑡ℎ𝑎𝑡: 
𝑊 ×𝐸 ×𝐾^ × 𝑌A +𝑊 × 𝐸 × (1 − 𝐾^) × 𝑌B = 𝑊 × 𝛾  

𝐺𝑖𝑣𝑒𝑛	𝑡ℎ𝑎𝑡	 𝑌A𝑌B = 𝐾a,			𝑡ℎ𝑒𝑛	 
𝑊 ×𝐸 ×𝐾^ × 𝐾a × 𝑌B +𝑊 × 𝐸 × (1 − 𝐾^) × 𝑌B = 𝑊 × 𝛾			𝑜𝑟 

𝑌B = 𝛾𝐸 × f𝐾^ × 𝐾a + (1 − 𝐾^)g 𝐿𝑒𝑡	𝛾E	𝑏𝑒	𝑡ℎ𝑒	𝑖𝑛𝑖𝑡𝑖𝑎𝑡𝑖𝑜𝑛	𝑟𝑎𝑡𝑒	𝑢𝑛𝑑𝑒𝑟	𝑡ℎ𝑒	𝑐𝑜𝑢𝑛𝑡𝑒𝑟𝑓𝑎𝑐𝑡𝑢𝑎𝑙, 𝑡ℎ𝑒𝑛, 𝑎𝑠𝑠𝑢𝑚𝑖𝑛𝑔	𝑡ℎ𝑒	𝑠𝑎𝑚𝑒	𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛	 
𝑜𝑓	𝑒𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑒𝑟𝑠	𝑎𝑠	𝑖𝑛	𝑡ℎ𝑒	𝑠𝑡𝑎𝑡𝑢𝑠 − 𝑞𝑢𝑜	𝑠𝑐𝑒𝑛𝑎𝑟𝑖𝑜: 
𝑊 ×𝐸 × 𝑌B = 𝑊 × 𝛾E		𝑜𝑟 

𝛾E = 𝐸 × 𝑌B = 𝐸 × 𝛾𝐸 × f𝐾^ × 𝐾a + (1 − 𝐾^)g = 𝛾𝐾^ × 𝐾a + (1 − 𝐾^) 
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