Supplementary material

Mathematical equations used by the model
Total population = 1,367,820,000 + increment of population – decrement of population

Increment of population = total population × birth rate

Birth rate = 0.01237/12

Decrement of population = total population × death rate

Death rate = 0.00716/12

Demand for CDC = total number of contagious patients + the number of endemic patients

The number of endemic patients = the number of Kaschin Beck disease cases + the number of iodine deficiency disorders cases + the number of endemic fluorosis cases + the number of Keshan disease cases + the number of endemic arsenic poisoning cases

Total number of contagious patients = the number of AIDS patients + the number of anthrax patients + the number of bacillary and amoebic dysentery patients + the number of brucellosis patients + the number of cholera patients + the number of dengue patients + the number of epidemic cerebrospinal meningtis patients + the number of epidemic hemorrhagic disease patients + the number of gonorrhoea patients + the number of H7N9 avian flu patients + the number of Japanese B encephalitics patients + the number of leptospirosis patients + the number of malaria patients + the number of measles patients + the number of rabies patients + the number of scarflet fever patients + the number of schistosomiasis patients + the number of syphilis patients + the number of tetanus neonatorum patients + the number of tuberculosis patients + the number of typhoid and paratyphoid patients + the number of virus hepatitis patients + the number of whooping cough patients
Compensation level of public health product = government investment to CDC / demand for CDC × EXP (compensation level × Time)

Compensation level = 0.05

Government investment to CDC = initial value of government investment to CDC × 1.0138 ^ Time

Initial value of government investment to CDC =31,047,600,000/12
Total basic income of CDC = government investment to CDC + paid service income of CDC

Further development input coefficient of CDC = 0.009762

Increment of capital of CDC = total basic income of CDC × further development input coefficient of CDC

Total capital of CDC=39,299,210,000 +increment of capital of CDC–decrement of capital of CDC

Decrement of capital of CDC = total capital of CDC × depreciation rate of capital of CDC

Depreciation rate of capital of CDC = 0.1/12

Paid service income of CDC = private product income provided by CDC + quasi public product income provided by CDC

Private product income provided by CDC = amount of private product provided by CDC × price of paid service

Quasi public product income provided by CDC = amount of quasi public product provided by CDC × price of quasi public product service

Price of paid service = 40 × EXP (growth rate of CPI × Time)

Growth rate of CPI = 0.02
Price of quasi public product service = 20 × EXP (growth rate of CPI × Time)

Amount of quasi public product provided by CDC = output capability of CDC × rate of quasi public product provided by CDC

Rate of quasi public product provided by CDC = SMOOTH (price of quasi public product service / total price of three types of products, 2 × TIME STEP)
Total price of three types of products = price of paid service + price of quasi public product service + DELAY1I (compensation level of public health product, TIME STEP, 0.065)

Output capability of CDC = output capability parameter of CDC × total manpower of CDC ^ (1 – capital elasticity coefficient of CDC) × total capital of CDC ^ capital elasticity coefficient of CDC

Output capability parameter of CDC = 0.003

Capitalelasticity coefficient of CDC = 0.6

Total manpower of CDC = 192397 + increment of manpower of CDC – decrement of manpower of CDC

Increment of manpower of CDC = total manpower of CDC × basic increase rate of manpower of CDC

Basic increase rate of manpower of CDC = 0.1/12

Decrement of manpower of CDC = total manpower of CDC × decrease rate of manpower of CDC

Decrease rate of manpower of CDC = 0.1061/12

Amount of public health product provided by CDC = rate of public health product provided by CDC × output capability of CDC

Rate of public health product provided by CDC = 1 – rate of private product provided by CDC – rate of quasi public product provided by CDC

Rate of private product provided by CDC = SMOOTH (price of paid service / total price of three types of products, TIME STEP × 2)

Amount of private product provided by CDC = output capability of CDC × rate of private product provided by CDC

The number of endemic fluorosis cases = population of endemic fluorosis county × morbidity of endemic fluorosis

Morbidity of endemic fluorosis = 0.379246/12

Population of endemic fluorosis county = 94,537,000 + increment of endemic fluorosis population – decrement of endemic fluorosis population

Increment of endemic fluorosis population = population of endemic fluorosis county × birth rate

Decrement of endemic fluorosis population = population of endemic fluorosis county × death rate

The number of Keshan disease cases = population of Keshan disease county × morbidity of Keshan disease

Morbidity of Keshan disease = 0.0006135/12

Population of Keshan disease county = 61,892,000 + increment of Keshan disease population – decrement of Keshan disease population
Increment of Keshan disease population = population of Keshan disease county × birth rate

Decrement of Keshan disease population = population of Keshan disease county × death rate

The number of Kaschin Beck disease cases = population of Kaschin Beck disease county × morbidity of Kaschin Beck disease

Morbidity of Kaschin Beck disease = 0.0162054/12

Population of Kaschin Beck disease county = 37,715,000 + increment of Kaschin Beck disease population – decrement of Kaschin Beck disease population
Increment of Kaschin Beck disease population = population of Kaschin Beck disease county × birth rate

Decrement of Kaschin Beck disease population = population of Kaschin Beck disease county × death rate

The number of iodine deficiency disorders cases = population of iodine deficiency disorders county × morbidity of iodine deficiency disorders county

Morbidity of iodine deficiency disorders county = 0.0034677/12

Population of iodine deficiency disorders county = 1,31,645,000 + increment of iodine deficiency disorders population – decrement of iodine deficiency disorders population
Increment of iodine deficiency disorders population = population of iodine deficiency disorders county × birth rate

Decrement of iodine deficiency disorders population = population of iodine deficiency disorders county × death rate

The number of endemic arsenic poisoning cases = population of endemic arsenic poisoning county × morbidity of endemic arsenic poisoning

Morbidity of endemic arsenic poisoning = 0.0250430/12

Population of endemic arsenic poisoning county = 13,490,000 + increment of endemic arsenic poisoning population – decrement of endemic arsenic poisoning population
Increment of endemic arsenic poisoning population = population of endemic arsenic poisoning county × birth rate

Decrement of endemic arsenic poisoning population = population of endemic arsenic poisoning county × death rate

The number of virus hepatitis patients = 1,223,021 + increment of virus hepatitis patients – decrement of virus hepatitis patients
Increment of virus hepatitis patients = total population × morbidity of virus hepatitis

Morbidity of virus hepatitis = 0.0009025/12

Decrement of virus hepatitis patients = the number of virus hepatitis patients × fatality rate of virus hepatitis

Fatality rate of virus hepatitis = 0.04/90.25
The number of tuberculosis patients =889,381 + increment of tuberculosis patients – decrement of tuberculosis patients
Increment of tuberculosis patients = total population × morbidity of tuberculosis

Morbidity of tuberculosis = 0.0006563/12

Decrement of tuberculosis patients = the number of tuberculosis patients × fatality rate of tuberculosis
Fatality rate of tuberculosis = 0.17/65.63
The number of syphilis patients = 419,091 + increment of syphilis patients – decrement of syphilis patients

Increment of syphilis patients = total population × morbidity of syphilis

Morbidity of syphilis = 0.0003093/12

Decrement of syphilis patients = the number of syphilis patients × fatality rate of syphilis

Fatality rate of syphilis = 0.01/30.93
The number of bacillary and amoebic dysentery patients = 153,585 + increment of bacillary and amoebic dysentery patients – decrement of bacillary and amoebic dysentery patients

Increment of bacillary and amoebic dysentery patients = total population × morbidity of bacillary and amoebic dysentery

Morbidity of bacillary and amoebic dysentery = 0.0001133/12

Decrement of bacillary and amoebic dysentery patients = the number of bacillary and amoebic dysentery patients × fatality rate of bacillary and amoebic dysentery

Fatality rate of bacillary and amoebic dysentery = 0.00/11.33
The number of gonorrhoea patients = 95,473 + increment of gonorrhoea patients – decrement of gonorrhoea patients

Increment of gonorrhoea patients = morbidity of gonorrhoea × total population

Morbidity of gonorrhea = 0.0000705/12

Decrement of gonorrhoea patients = the number of gonorrhoea patients × fatality rate of gonorrhea

Fatality rate of gonorrhea = 0.00/7.05
The number of scarlet fever patients = 54,247 + increment of scarlet fever patients – decrement of scarlet fever patients
Increment of scarlet fever patients = total population × morbidity of scarlet fever

Morbidity of scarlet fever = 0.00004/12

Decrement of scarlet fever patients = the number of scarlet fever patients × fatality rate of scarlet fever
Fatality rate of scarlet fever = 0
The number of brucellosis patients = 57,222 + increment of brucellosis patients – decrement of brucellosis patients
Increment of brucellosis patients = total population × morbidity of brucellosis

Morbidity of brucellosis = 0.0000422/12

Decrement of brucellosis patients = the number of brucellosis patients × fatality rate of brucellosis
Fatality rate of brucellosis = 0

The number of AIDS patients = 45,145 + increment of AIDS patients – decrement of AIDS patients
Increment of AIDS patients = total population × morbidity of AIDS

Morbidity of AIDS = 0.0000333/12

Decrement of AIDS patients = the number of AIDS patients × fatality rate of AIDS
Fatality rate of AIDS = 0.89/3.33
The number of typhoid and paratyphoid patients = 13,768 + increment of typhoid and paratyphoid patients – decrement of typhoid and paratyphoid patients
Increment of typhoid and paratyphoid patients = total population × morbidity of typhoid and paratyphoid

Morbidity of typhoid and paratyphoid = 0.0000102/12

Decrement of typhoid and paratyphoid patients = the number of typhoid and paratyphoid patients × fatality rate of typhoid and paratyphoid
Fatality rate of typhoid and paratyphoid = 0.00

The number of epidemic hemorrhagic disease patients = 11,522 + increment of epidemic hemorrhagic disease patients – decrement of epidemic hemorrhagic disease patients
Increment of epidemic hemorrhagic disease patients = total population × morbidity of epidemic hemorrhagic disease

Morbidity of epidemic hemorrhagic disease = 0.0000085/12

Decrement of epidemic hemorrhagic disease patients = the number of epidemic hemorrhagic disease patients × fatality rate of epidemic hemorrhagic disease
Fatality rate of epidemic hemorrhagic disease = 0.01/0.85
The number of measles patients = 52,628 + increment of measles patients – decrement of measles patients
Increment of measles patients = total population × morbidity of measles

Morbidity of measles = 0.0000388/12

Decrement of measles patients = the number of measles patients × fatality rate of measles
Fatality rate of measles = 0
The number of malaria patients = 2,921 + increment of malaria patients – decrement of malaria patients
Increment of malaria patients = total population × morbidity of malaria

Morbidity of malaria =0.0000022/12

Decrement of malaria patients = the number of malaria patients × fatality rate of malaria
Fatality rate of malaria = 0
The number of whooping cough patients = 3,408 + increment of whooping cough patients – decrement of whooping cough patients
Increment of whooping cough patients = total population × morbidity of whooping cough

Morbidity of whooping cough = 0.0000025/12

Decrement of whooping cough patients = the number of whooping cough patients × fatality rate of whooping cough
Fatality rate of whooping cough = 0
The number of rabies patients = 924 + increment of rabies patients – decrement of rabies patients
Increment of rabies patients = total population × morbidity of rabies

Morbidity of rabies = 0.0000007/12

Decrement of rabies patients = the number of rabies patients × fatality rate of rabies
Fatality rate of rabies = 0.06/0.07
The number of Japanese B encephalitics patients = 858 + increment of Japanese B encephalitics patients – decrement of Japanese B encephalitics patients
Increment of Japanese B encephalitics patients = total population × morbidity of Japanese B encephalitics

Morbidity of Japanese B encephalitics = 0.0000006/12
Decrement of Japanese B encephalitics patients = the number of Japanese B encephalitics patients × fatality rate of Japanese B encephalitics
Fatality rate of Japanese B encephalitics = 0

The number of tetanus neonatorum patients = 426 + increment of tetanus neonatorum patients – decrement of tetanus neonatorum patients
Increment of tetanus neonatorum patients = total population × morbidity of tetanus neonatorum
Fatality rate of tetanus neonatorum = 0.0000003/12

Decrement of tetanus neonatorum patients = the number of tetanus neonatorum patients × fatality rate of tetanus neonatorum
Fatality rate of tetanus neonatorum = 0
The number of leptospirosis patients = 498 + increment of leptospirosis patients – decrement of leptospirosis patients
Increment of leptospirosis patients = total population × morbidity of leptospirosis

Morbidity of leptospirosis = 0.0000004/12

Decrement of leptospirosis patients = the number of leptospirosis patients × fatality rate of leptospirosis
Fatality rate of leptospirosis = 0
The number of anthrax patients = 248 + increment of anthrax patients – decrement of anthrax patients
Increment of anthrax patients = total population × morbidity of anthrax

Morbidity of anthrax = 0.0000002/12
Decrement of anthrax patients = the number of anthrax patients × fatality rate of anthrax
Fatality rate of anthrax = 0
The number of epidemic cerebrospinal meningitis patients = 170 +increment of epidemic cerebrospinal meningitis patients–decrement of epidemic cerebrospinal meningitis patients
Increment of epidemic cerebrospinal meningitis patients = total population × morbidity of epidemic cerebrospinal meningitis
Morbidity of epidemic cerebrospinal meningitis = 0.0000001/12

Decrement of epidemic cerebrospinal meningitis patients = the number of epidemic cerebrospinal meningitis patients × fatality rate of epidemic cerebrospinal meningitis
Fatality rate of epidemic cerebrospinal meningitis = 0

The number of dengue patients = 46,864 + increment of dengue patients–decrement of dengue patients
Increment of dengue patients = total population × morbidity of dengue

Morbidity of dengue = 0.0000346/12

Decrement of dengue patients = the number of dengue patients × fatality rate of dengue
Fatality rate of dengue = 0
The number of cholera patients = 24 + increment of cholera patients – decrement of cholera patients
Increment of cholera patients = total population × morbidity of cholera

Morbidity of cholera = 0/12

Decrement of cholera patients = the number of cholera patients × fatality rate of cholera
Fatality rate of cholera = 0
The number of Schistosomiasis patients = 4,212 + increment of Schistosomiasis patients – decrement of Schistosomiasis patients

Increment of Schistosomiasis patients = total population × morbidity of Schistosomiasis
Morbidity of Schistosomiasis = 0.0000031/12

Decrement of Schistosomiasis patients = the number of Schistosomiasis patients × fatality rate of Schistosomiasis
Fatality rate of Schistosomiasis = 0

The number of H7N9 avian flu patients = 330 + increment of H7N9 avian flu patients – decrement of H7N9 avian flu patients

Increment of H7N9 avian flu patients = total population × morbidity of H7N9 avian flu
Morbidity of H7N9 avian flu = 0.0000002/12

Decrement of H7N9 avian flu patients = the number of H7N9 avian flu patients × fatality rate of H7N9 avian flu
Fatality rate of H7N9 avian flu = 0.01/0.02
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