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Japan defeated Qing China and took over Taiwan in 1895. Two things disturbed the Government of General-Governor during the early stage of occupation: armed resistance of Taiwanese and unhealthy environment. To solve the health problems, the colonial government in Taiwan thus launched the medical and public health reforms in the 1900s and declared their victory to eliminate major epidemics in the late 1920s. This study aims to explore the ethnic-sex differential in mortality trends during the colonial years of Taiwan. To determine the distribution of mortality for the Taiwanese and the Japanese nationals in Taiwan, death certificates issued by the government after 1905, and four reports of the dynamic census in Taiwan (1906, 1910, 1915, 1925) will be examined. This study applies two methodologies to Taiwanese life tables and cause-of-death: (1) the estimation of the ethnic influence in public health policies showed on the changes of mortality and (2) the decomposition of sex differentials in life expectancy. Age-adjusted death rates by ethnic groups (Taiwanese and Japanese nationals in Taiwan) and cause of death will be computed based on the colonial population data published in 1947. Also, standard mortality ratios and excess mortality will be calculated using the Taiwanese mortality rates as references. Of the male-female discrepancy in the mortality rates, this study tends to reveal the difference between sexes in the mortality rates by counting the impact of various causes of death. In short, this paper will reveal that the public health reform of the colonial government was selective by ethnic base and sex, and had the impacts to the mortality rates.

I. The general mortality trend in colonial Taiwan 

The growth of Taiwanese population before 1895 could be deferred by prevalence of epidemics and a big gap of sexual ratio. Most immigrants from Mainland China were males and not allowed to bring their family to Taiwan. A study suggests that Taiwan had a population around five million in the 1650s, and reached 2,545,731 in 1894. The growth of population was mainly caused by immigration rather than the improvement on birth rate or mortality rate.
 From 1895 to 1945, the colonial government tried to control major epidemics, improve public health conditions, and increase medical resources. Followed by the efforts on medical reform and improvement of sexual ratio, the birth rate and mortality rate in colonial Taiwan were getting better. According to the population statistics between 1906 and 1942, the total birth rate in Taiwan (including Taiwanese and Japanese nationals in Taiwan) was around 40-45‰ with a death rate declined from 33‰ to 16‰. This improvement increased the population growth rate from 5‰ in 1906 to 25‰ after the 1930s.
 Figure 1 shows the changes of birth rate and death rate in Taiwan from 1906 to 1942.

Figure 1: Changes of birth rate and death rate in Taiwan (1906 to 1942)
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Source: Taiwansheng wushiyinianlai tongjitiyao, (Taipei: Taiwanshen xiengzheng zhangquang gongshu, 1946): 326-7.

Compare to the increase of birth rate, the gross mortality rate significantly declined. Figure 2 shows the gross mortality rate of Taiwanese population between 1906 and 1942. 

Figure 2: Changes of mortality rate in Taiwan (1906-1942)
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Note: A semi log regression of mortality rate can be calculated

 ln Y(t)= 3.4796-0.0166t

shows the declines in mortality rates were average 1.6 percent annually

Figure 2 shows that the gross mortality rate declined from 33‰ in 1906 to below 20‰ in 1942. As mortality rate improved, life expectancy of Taiwanese population prolonged. In 1906, life expectancy at birth was 29.7 years old, increased to 36.1 years old in 1910. Life expectancy of Taiwanese population in the 1940s improved beyond 44.8 years old. A study suggested that the improvement of life expectancy since 1906 should contribute to the fast decline in female mortality rate between 1920 and 1925.
 In fact, the mortality rate of Taiwanese male was stably declining since 1910 and declined faster after 1925. 

George Barclay’s work is the first western scholar to discuss the changing mortality in colonial Taiwan and has been frequently cited by later researchers. Barclay argued that the reduction of mortality in Taiwan started in 1900 and that mortality declined continuously since the 1920s. He suggested that 1920 should be considered the onset of the mortality transition in Taiwan. Barclay attributed the demographic changes to the decline of many vital infectious diseases using the mass vaccinations.
 However, he did not provide discussion of differential mortality by sex. Later Mohammad Mirzaee traced a long-term trend of mortality in Taiwan between 1895 and 1975 and concluded “colonial development reduced Taiwanese mortality from a high pre-transitional level to an intermediate level by 1940. Improvements in the environment, changes in the relation between microorganism and human host (primarily as a result of increase in the resistance of the host), and therapy were regarded as immediate determinants of the reduction in mortality.”
 J. D. Durand contributed this changes to the factors such as Japanese political interference to hygienic affairs, prevalence of public health education, and effective prevention and therapeutic works.
 

My recent study on top ten causes of death between 1906 and 1942 had a slight different conclusion about these positive factors. During thirty-seven years (1906-1942), the unknown illness occupied the first cause of death for twelve years (1906-1916 and 1923), and pneumonia had the rest of twenty-five years. Between the late-1910s and mid-1920s, diagnosis of death cause in colonial Taiwan was significantly improved. This improvement caused the record of death more reliable after 1925. This improvement became more significant after the 1930s.
 The death cause of unknown illness remained the second important cause between 1924 and 1931, occupying 16 to 17 % of death cases. However, this death cause was no longer a top-ten causes of death after 1932. Compared to the progress of diagnosis, the therputic works did not reveal the same development. Although Taiwanese physicians used antibiotics and sulfadiazine after the mid-1930s, the permanent change of top-ten causes of death should be contributed to prevalence of public health knowledge. In addition, the colonial government could apply newest skills to control major epidemics such as cholera, plague, and malaria. Especially, the progress of malaria study in the West
 had great influence to Taiwan's malaria control program since 1910.
 The analysis of top-ten causes of death is not sufficient to explain the decline of mortality rate. A decomposition analysis of life expectancy may reveal some key factors of mortality decline in colonial Taiwan.

For the purpose to calculate the decomposition of differences in life expectancy to certain causes-of-death, necessary figures taken from the dynamic censuses (1906, 1915, 1920, 1925, 1930, and 1935). The colonial government published census reports after 1906 but the accuracy of reports before the 1910s is questionable. Fortunately, the government left the Taiwan jinkō dōtai tōkei (Taiwan Population Dynamics Statistics) data files for 1906, 1915, 1925, and 1935. I can use these data to double-check and correct the original census data. It is also worth noting that the Taiwan Population Dynamics Statistics data file of 1940 is unreliable because it lacks census data for each age group and cause of death.

As taking Preston’s classification of seven causes of death as the base for this study,
 in some cases it may be necessary to use approximation to the classification, because of the changes of original category. The cause-of-death categories examined here included the seven named all ‘other and ill-defined illnesses’. The seventh category consists largely of no-specific causes such as ‘die in old age’ and ‘unknown fever’. An extra composite cause of death category decrements the combined effects of all the major infectious diseases associated with the senescent component of mortality. The extra decremented life table is useful for examining the trends in overall degenerative mortality, that is, neoplasm, cardiovascular disease and so on.

Table 1: The classification of causes of death

	Category
	Common names

	Respiratory illness
	Respiratory tuberculosis, influenza, pneumonia, and bronchitis.

	Infectious disease
	Tuberculosis (other form), syphilis, typhoid, cholera, scarlet fever, diphtheria, whooping cough, meningococcal infections, plague, poliomyelitis, smallpox, measles, typhus, malaria, and all other infectious diseases.

	Neoplasm
	Cancer, malignant, and benign.

	Cardiovascular disease
	Vascular lesions, rheumatic fever, and hear diseases.

	Digestive problem
	Diarrhea, Gastritis, duodenitis, enteritis, and colitis.

	Infancy illness
	Birth injuries, infections of the newborn, other diseases of infancy and immaturity.

	Other ill-defined disease
	


Major adjustment is made on the re-classification of several diseases. For example, hematuria was classified a vascular disease before the 1920s. I moved this disease to the category of other ill-defined disease because it could a symptom of many illnesses. In addition, anemia was also classified a vascular disease before the 1930s. This illness in fact could be a result caused by many medical problems. I thus separated the figures of anemia into three categories by their causes. They are malaria anemia of the category of infectious disease, malnutrition anemia of other ill-defined disease, and aplastic anemia of infancy illness. In short, the adjustment of original data is based on Preston's classification and the final official classification in the 1939.

Siler’s model is employed for this study.
 Tests of Siler’s model indicate that it fits human mortality curves and has a continuous competing-hazards function.
 The decomposition model is given in Equation 1.

Equation 1: ht = a1eb1t + a2 + a3eb3t 
The first component of Equation 1 accounts for the decline of mortality with age during childhood, and is called the immature component.
 It is defined by two parameters:

a1 = the magnitude of immature mortality at birth.

b1 = the rate of decline in immature mortality with age. 

The second component is designated the residual component of mortality and consists of a single parameter:

a2 = deaths occur independently of age.

The final one is senescent component. It represents causes of death that increase as a result of the decline in physiological function with age. It consists of two parameters:

a3 = the initial magnitude of senescent mortality at the moment of birth.

b3 = the rate of increase in senescent mortality with age.

Finally, ht represents the total hazard rate from all three competing hazards of mortality at exact age t. 

Based on Equation 1, an aggregated equation can be produced to examine the impact of each category to a standardized death rate. For instance, at birth,

an overall mortality: 

ht = a1eb1t + a2 + a3eb3t……… E1 (t= age)

and

a aggregated equation:

Y(p) = a+ bhp(respiratory illness) + chp(infectious disease) + dhp(neoplasm) + ehp(cardiovascular disease) + fhp(digestive problems) + ghp(infancy illness) + hhp(other ill-defined disease)

…………E2 (p = periods)

The value of F-test (-1.357<0.4788<4.257, when α=0.005) shows that equations E1 and E2 are statistically similar. 

All categories can be examined by three components of Siler’s model. And the results reveal how these diseases affected to different age groups and help us identify their trends in time. To equation E1, since it provides standardized death rates, the three variables are independent of the changes in age structure experienced by the population between 1906 and 1935. The following Figure 3 again shows the relationship between equations E1 and E2, and the trend in the overall standardized death rates and component-specific death rates.
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Figure 3: Trends of E1 and E2, and three component-specific death rates of E1

The result of Equation 1 and Figure 3 shows three periods (1906-1915, 1915-1925, 1925-1935). The first period consists of decline on an age-independent mortality. The second period shows more clear that a trend away from an age-independent to an increasingly age-dependent pattern. Declines during this period are the result of declines in the infectious disease mortality, probably because these diseases became less virulent or because the population became more resistant to these infections. The mortality trend during the third period consisted of a continuous pattern since the second period. However, the impact of increases in respiratory diseases and some aging illness became serious while the mortality of infancy illness did not drop and kept almost constant at the level of the 1920s. It is worth noting that deaths from ‘other ill-defined diseases’ continuously declined in all three periods. By taking the calculation of E1, the result shows that these declines are distributed among all three components: immature, residual, and senescent. And the declines in the residual component of mortality had more important impact to the overall mortality of ‘other ill-defined disease’. On possible explanation of this rapid declines in the mortality of ‘other ill-defined disease’ could be improvements in diagnosis, new classification of diseases, and the general decline in mortality. 

II.  Differential mortality by sex
As the mortality declined, life expectancy in colonial Taiwan increased. The values of life expectancy are good to reveal the mortality difference of both sexes. From the life tables of Taiwanese population before 1945,
 life expectancy at birth in 1906 was 28.9 years for males and 30.5 years for females; by 1910 life expectancy at birth was 34.1 years for makes and 38.0 years for females. From 1920 to 1940, the expectation of life at birth had increased from 29.1 years for males and 31.3 years for females to 42.5 and 47.0 years respectively. As mentioned previously, only one study suggested that the Taiwanese female population especially had the fastest decline from 1920 to 1925.
 However, no further study had been don for the differential mortality by sex.

Before we study the decomposition trend of mortality in colonial Taiwan, we have to identify the decline of overall standardized life expectancy. Table 2 and Figure 4 show the results,

Table 2. Life expectancy at birth and age one, and the differentials by sex
	Years
	Male
	Female
	Sex-

  Differential

	
	         At birth
	

	1906
	27.67
	28.97
	1.30

	1915
	27.09
	29.49
	2.40

	1925
	32.02
	36.57
	4.55

	1935
	40.86
	44.79
	3.93

	At age one

	1906
	33.16
	33.94
	0.78

	1915
	35.45
	37.58
	2.13

	1925
	42.03
	45.63
	3.60

	1935
	47.67
	50.57
	2.90


*Note: The numbers come from the census data. A t-test shows that both data (Dynamics Statistics and regular censuses) are not different in the population. I thus used the dynamic data to present the trend. 

Source: Taiwan jinkō dōtai tōkei.
Sex differences in life expectancy were greater at birth, and at age one the differences were reduced somewhat but females still enjoyed a higher life expectancy. Mortality trends are more accurately measured by expectation of life at birth. As shown in Figure 4, the changing life expectancy of both sexes in Taiwan since 1906 reveals many irregularities during the earlier period of mortality transition. 

Figure 4. Changing life expectation at birth (1906-1940)
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Sources: Liu Shi-yung, Medical Reform in Colonial Taiwan, Appendix 2 and Taiwan jinkō dōtai tōkei.

Life expectancy for males and females fluctuated before the 1920s. The epidemics of infectious diseases could be an important factor accounting for the fluctuation.
 The mortality transition occurred only after the mid-1920s. During the later stage of the military mobilization (1935-1941), there was a slowdown of the rise in life expectancy, particularly for males, but female life expectancy continued to rise during the same period. 

Recent research used the probability of dying to show that the changes in risks of dying at each age are independent of other ages. Such changes in life expectancy before the 1940s were associated with the decline of mortality first, in infancy and, second, in early childhood.
 In addition, the earlier changes represent the results of selective improvement in sanitation works in major cities, and public health intervention by the Japanese authorities.
 However, the reduction in mortality before the mid-1910s was not very secure. Only after the 1930s, as the effects of medical reform gradually took hold, did mortality risks come down to much lower levels. 

Barclay suggests that the increase in life expectancy only became possible when childhood mortality began a steep decline after 1935.
 According to the life table calculation, the decline of infant mortality in fact occurred before 1935. Infant mortality for males fluctuated from about 298 per thousand in 1918 for the high estimate to 231 per thousand for the low estimate in 1930. For females, the infant mortality was around 254 per thousand for the high estimate and 191 per thousand for the low estimate during the period of 1906 and 1940. Since male and female children shared a similar trend of mortality rates, it shows some components equally affected their mortality trend. Especially in 1918 and 1930, the deep drop of life expectancy was caused by serious epidemics. In addition, the high rate of infant and childhood mortality was one of the major contributors to low life expectancy. Many Taiwanese physicians also noticed the situation. From the late 1920s on, they encouraged the Japanese authorities to address the high infant and childhood mortality rates. There was no solid evidence to prove the linkage between the pleas of Taiwanese physicians after the late 1920s and the governmental policy to improve infant health after 1932.
 The pleas of Taiwanese physicians followed by effective intervention seem to have begun to have an effect after the mid-1930s.

Statistics indicate that substantial gain in life expectancy for males and females were achieved between 1906 and 1940. By the end of the 1930s, a Taiwanese male could expect to live 41.4 years at birth and a female could expect to live 45.2 years. Meanwhile, detailed analyses of differences in life expectancy suggest that patterns of disease in Taiwan changed between 1906 and 1940. Following this conclusion, the next section will estimate the patterns of disease by analyzing the data of cause of death. The changes in cause of death will help us to evaluate the contribution of medical reform in colonial Taiwan.

By taking the calculation of Equation 1, Table 3 reports the decomposition of differences in life expectancy to certain causes of death. The result of Equation 1 for each category is an estimate of the standardized death rates by cause and component of mortality. Finally, the cause- and component-specific standardized death rates are normalized. The three cause-and-component-specific rate sum to the cause-specific rates. As a result, deaths attributed to one component when the model is fitted to all causes of mortality are attributed to another component when the model is fitted to a decremented life table. Since these are standardized death rates, they are independent of the changes in age structure experienced by the Taiwanese population before the 1940s.

I analyzed the standardized data to check the impact of certain cause to the differential between two periods of life expectancy. The decomposition method helps us identify the impact of certain causes of death to the changes in mortality between two periods. This method provides a way to check several causes of death at one time and reveal their different impact on a general mortality trend.

Table 3. Decomposition of differences in life expectancy from birth to age 70
	
	
	Males 
	

	Periods
	Difference
	Correlation to:
	Coefficients

	1906 vs. 1915
	-0.80
	Respiratory illness:
	-2.60

	
	
	Infectious disease:
	0.28

	
	
	Neoplasm:
	-0.02

	
	
	Cardiovascular disease:
	-0.03

	
	
	Digestive problem:
	-1.34

	
	
	Infancy illness:
	-1.25

	
	
	Other ill-defined disease:
	4.86

	1915 vs. 1925
	4.34
	Respiratory illness:
	-2.68

	
	
	Infectious disease:
	2.70

	
	
	Neoplasm:
	-0.02

	
	
	Cardiovascular disease:
	0.01

	
	
	Digestive problem:
	-0.51

	
	
	Infancy illness:
	1.03

	
	
	Other ill-defined disease:
	3.80

	1925 vs. 1935
	9.10
	Respiratory illness:
	3.33

	
	
	Infectious disease:
	0.02

	
	
	Neoplasm:
	0.04

	
	
	Cardiovascular disease:
	0.04

	
	
	Digestive problem:
	1.97

	
	
	Infancy illness:
	-0.03

	
	
	Other ill-defined disease:
	3.91

	
	
	Females
	

	Periods
	Difference
	Correlation to:
	Coefficient

	1906 vs. 1915
	1.32
	Respiratory illness:
	-2.00

	
	
	Infectious disease:
	0.45

	
	
	Neoplasm:
	-0.03

	
	
	Cardiovascular disease:
	-0.02

	
	
	Digestive problem:
	-0.54

	
	
	Infancy illness:
	-0.87

	
	
	Other ill-defined disease:
	4.34

	1915 vs. 1925
	5.62
	Respiratory illness:
	-3.39

	
	
	Infectious disease:
	3.36

	
	
	Neoplasm:
	-0.06

	
	
	Cardiovascular disease:
	-0.04

	
	
	Digestive problem:
	-0.72

	
	
	Infancy illness:
	0.68

	
	
	Other ill-defined disease:
	5.71

	1925 vs. 1935
	8.09
	Respiratory illness:
	3.03

	
	
	Infectious disease:
	0.02

	
	
	Neoplasm:
	-0.09

	
	
	Cardiovascular disease:
	-0.10

	
	
	Digestive problem:
	1.89

	
	
	Infancy illness:
	0.02

	
	
	Other ill-defined disease:
	3.33


Sources: Taiwan jinkō dōtai tōkei.
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Figure 5: The changing pattern of health transition

Note: The Y axis shows the scale of correlation coefficients of certain diseases (e.g., respiratory illness, infectious disease, neoplasm, etc.) to the difference of life expectancy between two years (e.g., 1906 vs. 1915).

In Table 3, changes in life expectancy between 1906 and 1915 had a rise of 13.2 for women and a decline of 0.8 years for men. The difference between men and women was approximately 1.4 years. This difference reveals that the decline of infectious disease (0.28 for males and 0.45 for females) greatly improved the life expectancy. However, the differential of 1.4 years between the two sexes also shows that some medical problem hit males harder than females. For example, respiratory illness contributed more to male mortality than female (-2.60 versus -2.00). In addition, male infancy disease mortality actually increased during 1906-1915.

During the period of 1915--1925, life expectancy increased 4.34 years for males and 5.62 years for females. For males, the annual rate of gain in expectancy turned out to be positive. For females, it was about four times greater than during the 1900s. The two most important sources for gains in life expectancy for both sexes were in infectious diseases and infancy diseases. Again, respiratory disease was the major contributor to reduction in life expectancy. During the period, male mortality declined faster than female mortality (male versus female: -2.68 versus -3.39 in the difference of life expectancy). Moreover, progress against death-causing digestive problems advanced rapidly in 1915, tending to reduce the life expectancy for males. Contrary to the effects in the previous period, infant disease mortality declined over the 1912-25 period. This effect was particularly pronounced for males, being almost fifty times less than that of the earlier period.

During the period of 1925-1935, the table highlights the importance of respiratory illness and digestive problems as sources of changing life expectancy. It is worth noting that Yang Wenshan had indicated the fundamental changes of the respiratory illness between 1906 and 1935. He argued that influenza continuously reduced life expectancy before 1925 but lost its negative effect after that year.
 That is, influenza was the major killer in the category of respiratory illness until the mid-1920s. Additionally, although the colonial government began to make concerted efforts in the 1930s,
 to prevent tuberculosis, the disease accounted for less than 3 percent and 2 percent for total life gains for males and females, respectively.
 In short, the pattern of cause of death changed after 1925. Figure 5 illustrates this pattern. A turning point of the old pattern of causes of death occurred during the period 1925-35. It is worth noting that the steep drop of the category “other ill-defined illness” represented the progress of medical diagnoses rather than real reductions of these causes of death. To both male and female, the threat of deadly infectious disease declined before the turning point appeared. The categories including some chronic diseases such as neoplasm and cardiovascular diseases were bigger hazard to people’s health. However, since the respiratory diseases rapidly increased and played the most important role in damaging the Taiwanese population after the mid-1925, I can only suggest that the second health transition was about to begin its earliest stage after 1925. From the viewpoint of epidemiology, Taiwan began the earliest stage of the epidemiological transition as infectious diseases declined and life expectancy increased. However, with the low impact of neoplasm and cardiovascular disease on mortality rates, colonial Taiwan was not yet in the later stages of epidemiological transition.
 

The above analysis suggests that a shift in mortality rate and in epidemiology occurred after the 1920s. This could be the reason why the investigations during the 1920s do not fit the long-term trend for cause of death. Based on previous analysis, one important feature of the transitions was that infectious disease and digestive problems gradually lost their importance in determining the life expectancy. 

Barclay attributes these improvements to the medical reforms, public health interventions, and educational campaigns undertaken by the Japanese authorities.
 However, Taiwanese medical practitioners including physicians, nurses, and midwives also deserve some of the credit. For example, infant mortality declined during the period under discussion. Midwives delivered about half of the babies in 1911 and about eighty percent by 1932. Where the midwife program was successfully implemented, the mortality rate of babies delivered by midwives could even fall below average.
 In addition, the general therapeutics and prescriptions of regular clinical doctors changed over time. In the treatment of diarrhea, before the mid-1920s, doctors were advised to give cathartics because of the prevalent germ theory. Most of the doctors believed in the germ theory and tried to use cathartics to exclude “diarrhea germs” from the body.
 Until the 1930s, the techniques used to treat diarrhea were remarkably varied. In 1928, although the diarrhea vaccine was not successful, a section on related vaccines and intraperitoneal injections was added; and finally in 1936, intravenous introduction of fluids was described.
 In general, clinical physicians in colonial Taiwan were sensitive to the progress of medical knowledge and current treatments. They had several new and effective drugs at their disposal and increased appreciation of Japanese medicine. Therefore, private medical practitioners probably played a prominent role in the mortality decline.

III. Differential mortality by ethnic group (the Taiwan versus the Japanese nationals in Taiwan)
After the occupation (1895), Japanese blocked the Chinese immigration after their occupation. Natural growth contributed to population growth more than immigration in the Japanese colonial period. There was a steady and continuous decline in mortality since the 1920s. The morbidity of several infectious diseases also declined. The life expectancy of a Taiwanese born in 1945 was almost 20 years greater than that of a Taiwanese born in 1920. Improvement in mortality and life expectancy increased population size. Immigration was no longer a reason to explain the population growth after 1895. Mortality decline and increased fertility caused rapid population growth.
 Table 4 shows the change in the ethnic composition of colonial Taiwan's population.

Table 4. The change of demographic proportion in colonial Taiwan

	Year
	Taiwanese
	Chinese
	Aborigine
	Japanese

	1900
	95.12
	0.18
	3.36
	1.33

	1904
	94.67
	0.19
	3.39
	1.73

	1905
	94.20
	0.26
	3.62
	1.91

	1910
	92.88
	0.45
	3.70
	2.97

	1920
	91.44
	0.66
	3.47
	4.43

	1930
	91.03
	1.00
	3.00
	4.96

	1940
	90.89
	0.76
	2.61
	5.70

	1942
	90.66
	0.78
	2.52
	5.99


Source: Chen Shaoxin, “Taiwan renkoushi de jigewenti,” 96-97.

As shown in Table 4, the ethnic mix in the colonial period was more stable than in the Qing.
 The proportions of Taiwanese and aborigine slightly declined while the population of Chinese and Japanese increased a little. Generally speaking, the increase of Chinese residents in Taiwan and the decrease of the aboriginal population were not significant by statistical standards. However, Table 4 does not provide information to understand differential mortality by ethnic group, especially by the Taiwanese and the Japanese nationals in Taiwan.

Between these two main components (Taiwanese vs. Japanese) of the population in colonial Taiwan, there existed certain differences in the mode of living, which are clearly reflected in all matters of sanitation and general hygiene. In order to understand the differential mortality between these two ethnic components, I studied the Taiwanese mortality statistics from 1906 till 1942, and compared them with those of the Japanese nationals in Taiwan. 

To the population rates, the Japanese nationals in Taiwan were decidedly higher than the Taiwanese under 10 years old, especially for those under 5 years of age, but lower for those over 49 years old. However, for the ages between 10 and 49 years old, the rates were scarcely different.
 In the other words, the Taiwanese were comparatively more numerous in the period of childhood, especially early childhood, less numerous in old age, than the corresponding parts of the Japanese nationals in Taiwan. 

The mortality rates according to ages and sexes are given in Table 5. Mortality rates according to ages and sexes of the Taiwanese compared with those of the Japanese nationals in Taiwan based on 1,000 of the population.

Table 5. Mortality rates to ages and sexes
	Age
	Taiwanese
	Japanese nationals in Taiwan

	
	Male
	Female
	Male
	Female

	under 1
	190.88
	155.42
	158.83
	137.82

	1—4
	31.40
	36.48
	23.01
	22.98

	5—9
	5.24
	5.37
	4.23
	4.47

	10—14
	3.41
	3.17
	2.90
	4.01

	15—19
	4.96
	4.81
	7.32
	8.84

	20—24
	7.75
	7.11
	9.27
	10.19

	25—29
	9.78
	8.28
	7.86
	9.11

	30—34
	12.24
	10.04
	7.24
	8.86

	35—39
	16.50
	12.65
	8.30
	9.84

	40—44
	21.62
	14.25
	10.61
	10.25

	45—49
	25.30
	14.85
	14.80
	11.14

	50—54
	32.74
	19.39
	19.69
	13.80

	55—59
	39.75
	24.52
	29.52
	19.41

	60—64
	56.39
	35.00
	43.96
	28.50

	65—69
	82.83
	55.03
	68.11
	46.54

	70 and over
	131.51
	104.59
	131.81
	105.88


Source: Taiwansheng wushiyinianlai tongjitiyao, pp.104-105, and Taiwan jinkō dōtai tōkei.
In Table 5, the mortality rates of the Taiwanese at ages under 1, of 1-4 and of 30-69, were markedly higher than those of the Japanese nationals in Taiwan at the same ages. In addition, the mortality rates of the Japanese nationals in Taiwan at the ages of 70 and over were slightly, and from 15 to 24 years old much higher than the rates of the Taiwanese.

To access decomposition analysis, it is desirable to examine the ethnic mortality rates by the classification of Table 1. The details are shown in Table 6.

Table 6. Mortality rates to the death causes per 10,000 population.

	Category
	Taiwanese
	Japanese nationals 

in Taiwan

	
	Males
	Females
	Males
	Females

	Respiratory illness
	93.37
	74.08
	49.01
	45.99

	Infectious disease
	35.02
	29.31
	13.36
	12.65

	Neoplasm
	10.92
	10.89
	32.09
	27.01

	Cardiovascular disease
	3.88
	3.98
	7.15
	7.27

	Digestive problem
	48.67
	47.48
	33.92
	33.42

	Infancy illness
	1.23
	3.67
	1.94
	1.87

	Other ill-defined disease
	7.01
	6.91
	6.86
	6.56


Source: Taiwansheng wushiyinianlai tongjitiyao, 269-285, and Taiwan jinkō dōtai tōkei.
As shown in Table 6, in the case of Taiwanese the infectious illness were 2.5 times, the respiratory illness 1.8 times, digestive problem 1.4 times, infancy illness 1.9 times as frequent as with the Japanese nationals in Taiwan. On the other side, cardiovascular disease was lower by 45%, neoplasm by 63% in the Taiwanese than in the Japanese nationals in Taiwan. The statistical analysis of the death cause for the Taiwanese and the Japanese nationals in Taiwan shows that the mortality rates of the Taiwanese, except for the ages of 70 and over, and for those between 15—25 years old were higher. Although the main causes of death would be different by ages, as Japanese scholars already found before the 1940s, the main causes of death of in the Taiwanese were respiratory illness, infectious diseases, and digestive problem, and the Japanese nationals in Taiwan showed a similar but much lower mortality rates.
 

Figure 6. The mortality of respiratory illness
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Source: Same as Table 6.

At almost all ages, the respiratory illness was the most frequent death causes for the Taiwanese, namely pneumonia for the ages under 40 years old and tuberculosis for those over 39 years old, the latter increasing parallel to the progress of age.
 The respiratory illness stood at the head of the death causes for the Taiwanese of all ages, occupying about one-third of the total causes. Among them in turn pneumonia was the highest and amounted to 66.6 per 10,000 cases of all the respiratory illness (Figure 7). Figure 7. Pneumonia mortality by per 10,000 cases


[image: image3.wmf]0

50

100

150

200

250

300

350

400

450

under 1

5--9

15--19

25--29

35--39

45--49

55--59

Ages

Mortality

Taiwanese

male

Taiwanese

female

Japanese

male

Japanese

female


Source: Same as Table 6.

Considered according to classes of age per 10,000 of the population dying at the specified age, the indices were for Taiwanese under one year old 377.41 as the maximum, and for the Taiwanese between 10 and 14 years old 6.43 as the minimum, and for the Taiwanese of all ages 44.54 as the average index. All these Taiwanese indices were considerably higher than those found for the Japanese nationals in Taiwan, for whom they were 130.05 per 10,000 cases as the maximum, 4.17 as the minimum, and 25.83 as the average of all ages.

Tuberculosis also showed manifest differences between the Taiwanese and the Japanese nationals in Taiwan.
 The Taiwanese mortality curve was steadily descending from about 15 years old to old age while the Japanese curve, on the contrary, reached its highest level between 20 and 24 years old, and from there was steadily descending with progressing age (Figure 8). 

Figure 8. Tuberculosis mortality by per 10,000 cases
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Source: Same as Table 6.
Figure 8 shows that the tuberculosis mortality indices per 10,000 fluctuated between 59.79 and 0.76, the former at ages over 60, the latter at ages between 5 and 9 years old. As regards the sexes, males showed as a rule higher indices at all ages among the Taiwanese, but young women preponderated over young men among the Japanese nationals in Taiwan.

Next to the mortality of respiratory illness, the digestive problem was the most frequent cause of death among the Taiwanese. In fact, as mentioned previously, respiratory illness and digestive problem were responsible for more than half of all the death in colonial Taiwan. 

Table 7. The mortality of digestive problem by 10,000 cases

	
	Digestive problem
	Diarrhea and enteritis

	
	Taiwanese
	Japanese nationals
	Taiwanese
	Japanese nationals

	Age
	male
	female
	male
	female
	male
	female
	male
	female

	Under 1
	396.26
	357.47
	358.90
	312.74
	344.84
	315.69
	330.84
	291.25

	1—4
	95.82
	133.62
	64.70
	64.93
	74.07
	102.44
	63.72
	64.29

	5—9
	10.97
	11.67
	4.66
	5.57
	6.27
	6.75
	4.14
	5.15

	10--14
	5.61
	4.99
	1.94
	2.29
	2.38
	2.16
	1.23
	1.76

	15--19
	6.60
	5.36
	3.03
	3.53
	2.61
	1.91
	1.91
	2.79

	20--24
	10.05
	8.11
	3.40
	4.06
	3.75
	2.98
	2.16
	3.23

	25--29
	12.90
	10.40
	3.17
	4.23
	5.17
	4.31
	1.92
	3.30

	30--34
	17.81
	13.21
	3.27
	4.53
	7.06
	5.22
	1.85
	3.48

	35--39
	25.50
	17.56
	4.15
	5.47
	10.24
	7.00
	2.23
	4.06

	40--44
	33.93
	21.37
	5.66
	6.11
	14.37
	8.41
	2.99
	4.41

	45--49
	41.72
	22.57
	8.17
	7.69
	17.19
	8.91
	4.45
	5.53

	50--54
	54.22
	30.61
	11.08
	10.32
	23.00
	12.07
	6.38
	7.70

	55--59
	67.52
	40.19
	17.28
	16.10
	28.47
	17.79
	11.01
	12.66

	60 and over
	124.05
	94.02
	48.00
	49.58
	60.39
	47.26
	38.45
	44.19


Source: Taiwansheng wushiyinianlai tongjitiyao, pp. 269-285.
Among the gastro-intestinal affections the highest place, 71.3%, was occupied by diarrhea plus enteritis, whose index per 10,000 fluctuated between 330.47 for ages under one year, and 2.27 for ages between 10 and 14 years old as well as between 15 and 19 years old for the Taiwanese. To the Japanese nationals in Taiwan, the indices were 311.25 under 1 year and 1.49 between 10 and 14 years old. The mortality of digestive problem of the Japanese was obviously better than the Taiwanese.

The mortality of infectious disease was an important factor influencing the trend of crude mortality rate in colonial Taiwan. Differed from common ideas, the mortality of infectious diseases was lower among the Taiwanese than among the Japanese nationals in Taiwan.
 It is worth noting that typhoid fever and epidemic cerebrospinal meningitis tended to increase after the mid-1920s. Among the principal diseases of little children, tetanus, measles, congenital syphilis, and erysipelas all lead more frequently to death in Taiwanese than in Japanese nationals. Especially the index of tetanus exceeded by far that observed in the Japanese nationals in Taiwan. 

Table 8. Mortality rates of major infectious diseases by 10,000 cases

	Death cause
	Taiwanese
	Japanese nationals

	
	Mortality rate
	Mortality rate

	Typhoid fever
	0.24   
	1.49   

	Malaria
	10.96   
	3.54   

	Cerebrospinal meningitis
	0.06   
	0.05   

	Tetanus
	11.68   
	0.42   

	Measles
	2.37   
	1.79   

	Congenital syphilis
	1.74   
	1.04   

	Erysipelas
	0.96   
	0.77   


Source: Taiwansheng wushiyinianlai tongjitiyao, pp. 269-285.
In addition, malaria, a former major killer in Taiwan, its mortality was fast declining after the 1920s. The decided improvement of malarial control program took place and attributed to reduce the whole mortality of malaria between 1906 and 1942.
 The indices of malarial mortality in the Taiwanese fluctuated between 20.99 and 6.56 per 10,000, while the malarial mortality rate among the Japanese nationals in Taiwan was between 6.34 and 1.68. It is obvious that the malarial mortality rate among the Japanese nationals in Taiwan were markedly lower than those among the Taiwanese.

The high mortality rate among the Taiwanese could be caused by certain unhealthy conditions in the mode of living, although there might be some peculiar causes in addition. In the first line should be quoted personal and social factors such as the bad nursing methods, especially of infant feedings, the ignorance for infectious diseases in general. Also, a general aversion against notification and faulty traditional treatments of some diseases, a lower standard of living, habitual overwork of males, and opium addiction could all cause the unhealthy conditions among the Taiwanese.
 Compared to the Taiwanese, the Japanese nationals in Taiwan enjoyed a better healthy condition. First, the Japanese children showed a very low mortality rate. Some studies attributed this to the high standard of the nursing methods.
 Secondarily, the low mortality among the Japanese adolescents in Taiwan may be due to the colonial immigration policy. The colonial government selected the immigrants in Japan by health status and eliminated unsuitable individuals from the immigrant population in Taiwan by the early return to Japan.
 It is easy to understand that a healthy Japanese immigrant population with the high standard of living and medical knowledge would certainly enjoy a better mortality rate than the Taiwanese.

Concluding remark

Generally speaking, the life expectancy of the Taiwanese gradually improved during the colonial period. In order to create a safe place for Japanese settlers, the authorities had to make certain hygienic interventions and promote medical reform. Eventually, these governmental interferences created a better health condition for all the population lived in colonial Taiwan. Previous analyses show the different mortality impacts by sex and by ethnic group. It seems that the Taiwanese population experienced the mortality and epidemiological transitions in a very short period of nearly ten years. 

As mentioned previously, the colonial government attempted to build a modern system of public health and medical care since the 1910s. By the end of the 1920s, Taiwan already revealed some signs of the transitions. However, the question remains whether the beginning and end of the mortality and epidemiological transitions should be based on trends in all causes of mortality or on changes in cause-of-death patterns. The analysis of differential mortality by sex shows that female was more sensitive to the progress of public health improvement. To the ethnic groups, the differential mortality between the Taiwanese and the Japanese nationals in Taiwan showed that the difference could mainly depend upon many human factor such as public health policy, immigration policy, and prevalence of health knowledge. However, some evidences also revealed that the Japanese settlers might exposed to additional dangers threatening from Taiwan's geographical surroundings and, probably, their physical heritages. 

Although I analyzed the differential mortality by sex and ethnic group, this study cannot answer all the questions related to the mortality and epidemiological trends in colonial Taiwan. I cannot either draw a clear linkage between the mortality changes and the related policies from Japanese colonization in Taiwan. This study may contribute, if I may say that, to identify the possible time and pattern of these transitions, and their different impacts to sexes and ethnic groups in colonial Taiwan from historical data.
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				表96　歷年人口自然增加

				靜               態               人               口										計               算               人               口(2)										出                      生                      數										死                      亡                      數										增                      加                      數										增                      加                      率（人口每千）

				總計		本省人		外省人(1)		韓國人		日本人		總計		本省人(3)		外省人(1)		韓國人		日本人		總計		本省人		外省人(1)		韓國人		日本人		總計		本省人		外省人(1)		韓國人		日本人		總計		本省人		外省人(1)		韓國人		日本人		總計		本省人		外省人(1)		韓國人		日本人

		民國前 六    年(1906)		3156706		3075375		10291		.		71040		3080545		2999214		10291		.		71040		121067		119107		38		.		1922		104749		103190		127		.		1432		16318		15917		-89		.		490		5.30		5.31		-8.65		.		6.90

		五    年(1907)		3186373		3097052		11396		.		77925		3108723		3019402		11396		.		77925		124091		121756		58		.		2277		102853		101217		200		.		1436		21238		20539		-142		.		841		6.83		6.30		-12.46		.		10.79

		四    年(1908)		3213996		3118516		12151		.		83329		3132335		3036855		12151		.		83329		122322		119800		103		.		2419		102232		100756		189		.		1287		20090		19044		-86		.		1132		6.41		6.27		-7.03		.		13.53

		三    年(1909)		3249793		3146505		13592		.		89696		3168205		3064917		13592		.		89696		130084		127286		137		.		2661		100625		98896		222		.		1507		29459		28390		-85		.		1154		9.30		9.26		-6.25		.		12.87

		二    年(1910)		3299493		3186605		14840		2		98046		3219111		3106223		14840		2		98046		135297		132141		189		.		2967		90015		88378		173		.		1464		45282		43763		16		.		1503		14.07		14.09		1.03		.		15.33

		一    年(1911)		3369270		3243178		16306		1		109785		3288879		3162787		16306		1		109785		139333		135658		211		.		3464		87446		85519		238		.		1689		51887		50139		-27		.		1775		15.73		15.35		-1.66		.		16.17

		民國   元    年(1912)		3435170		3294448		17929		7		122786		3353943		3213221		17929		7		122786		140498		136622		211		.		3665		84963		82749		277		.		1937		55535		53873		-66		.		1728		16.56		16.77		-3.68		.		14.07

		二    年(1913)		3502173		3349072		19164		8		133929		3418270		3265169		19164		8		133929		141379		136967		297		.		4115		86610		84309		252		1		2048		54769		52658		45		-1		2067		16.02		16.13		2.85		-125.00		15.43

		三    年(1914)		3554353		3392936		19582		6		141829		3468719		3307302		19582		6		141829		146136		141450		314		.		4372		97511		94999		382		1		2129		48625		46451		-68		-1		2243		14.02		14.04		-3.47		-166.67		15.83

		四    年(1915)		3569842		3414388		18225		6		137223		3483266		3327812		18225		6		137223		142505		137669		343		.		4493		112123		109392		354		.		2377		30382		28277		-11		.		2116		8.72		8.50		-0.60		.		15.42

		五    年(1916)		3596109		3435034		18623		2		142450		3510110		3349035		18623		2		142450		133717		128605		346		.		4766		102519		99924		313		1		2281		31198		28681		33		-1		2485		8.89		8.56		1.77		-500.00		17.44

		六    年(1917)		3646529		3482084		19213		10		145222		3560050		3395605		19213		10		145222		148209		142414		369		.		5426		97949		95216		340		.		2393		50260		47198		29		.		3033		14.12		13.90		1.51		.		20.89

		七    年(1918)		3669687		3499706		21150		20		148811		3583395		3413414		21150		20		148811		145162		139465		430		.		5267		124677		121303		458		.		2916		20485		18162		-28		.		2351		5.72		5.32		-1.32		.		15.80

		八    年(1919)		3714899		3538681		22888		26		153304		3630385		3454167		22888		26		153304		142310		136707		505		.		5098		98991		95944		476		.		2571		43319		40763		29		.		2527		11.93		11.30		1.27		.		16.43

		九    年(1920)		3757838		3566381		24836		69		166552		3673290		3481833		24836		69		166552		147308		141313		537		.		5458		119477		115740		555		.		3182		27831		25573		-18		.		2276		7.58		7.34		-0.72		.		13.67

		十    年(1921)		3835811		3632647		28482		145		174537		3751217		3548053		28482		145		174537		161987		155159		697		.		6131		91513		88531		557		.		2425		70474		66628		140		.		3706		13.79		13.78		4.92		.		21.23

		十 一 年(1922)		3904692		3697371		29368		145		177808		3821528		3614207		29368		145		177808		161829		154531		724		.		6574		95372		92438		570		.		2364		66457		62093		154		.		4210		17.39		17.13		5.24		.		23.68

		十 二 年(1923)		3976098		3763548		30703		203		181644		3891921		3679371		30703		203		181644		154079		146984		728		2		6365		84108		81489		493		2		2124		69971		65495		235		.		4241		17.93		17.80		7.65		.		23.35

		十 三 年(1924)		4041702		3827112		31273		213		183104		3956706		3742116		31273		213		183104		166183		158688		872		3		6620		98405		95582		558		1		2264		67778		63106		314		2		4356		17.13		16.86		10.04		9.39		23.79

		十 四 年(1925)		4147462		3924574		33258		297		189333		4061524		3838636		33258		297		189333		166901		159423		918		3		6557		98043		95367		527		2		2147		68858		64056		391		1		4410		16.95		16.69		11.76		3.37		23.29

		十 五 年(1926)		4241759		4010485		35505		353		195416		4155026		3923752		35505		353		195416		183360		175802		1162		2		6394		93720		90541		717		4		2458		89640		85261		445		-2		3936		21.57		21.73		12.53		-5.67		20.14

		十 六 年(1927)		4337000		4096057		37953		424		202566		4250160		4009217		37953		424		202566		185195		177422		1295		5		6473		94843		91678		720		3		2442		90352		85744		575		2		4031		21.26		21.30		15.15		4.72		19.90

		十 七 年(1928)		4438084		4186518		40364		515		210687		4351828		4100262		40364		515		210687		191839		183699		1404		5		6731		96310		92980		832		10		2488		95529		90719		572		-5		4243		21.95		22.13		14.17		-9.71		20.14

		十 八 年(1929)		4548750		4284902		43118		624		220106		4462631		4198783		43118		624		220106		197967		190031		1436		5		6495		96870		93404		784		9		2673		101097		96627		652		-4		3822		22.65		23.01		15.12		-6.41		17.36

		十 九 年(1930)		4679066		4400076		46691		898		231401		4592912		4313922		46691		898		231401		206732		198186		1609		10		6927		89654		86077		827		7		2743		117078		112109		782		3		4184		25.49		25.99		16.75		3.30		18.80

		二 十 年(1931)		4803976		4514820		45284		999		242873		4715278		4426122		45284		999		242873		217136		208137		1654		16		7329		101077		97354		951		9		2763		116059		110783		703		7		4566		24.61		25.03		15.52		7.01		13.08

		二十一年(1932)		4929962		4639226		42208		959		247569		4842629		4551893		42208		959		247569		214192		204913		1489		12		7778		99125		95712		737		12		2664		115067		109201		752		.		5114		23.75		23.99		17.82		.		20.66

		二十二年(1933)		5060507		4759197		43792		1191		256327		4970088		4668778		43792		1191		256327		221350		211737		1613		21		7979		98507		94975		774		11		2747		122843		116762		839		10		5232		24.72		25.01		19.16		8.40		20.41

		二十三年(1934)		5194980		4882288		48412		1316		262964		5103615		4790923		48412		1316		262964		228676		219189		1745		24		7718		105166		101270		917		20		2959		123510		117919		828		4		4759		24.20		24.61		17.10		3.04		13.10

		二十四年(1935)		5315642		4990131		54109		1604		269798		5224852		4899341		54109		1604		269798		235945		225980		1942		24		7999		106905		102905		1040		9		2951		129040		123075		902		15		5048		24.70		25.12		16.67		9.35		13.71

		二十五年(1936)		5451863		5108914		59243		1694		282012		5363497		5020548		59243		1694		282012		234057		223961		2148		30		7918		106332		102149		1210		18		2955		127725		121812		938		12		4963		23.31		24.26		15.83		7.08		17.60

		二十六年(1937)		5609042		5261404		46373		1985		299280		5514032		5166394		46373		1985		299280		247666		237090		2009		29		8538		109096		105199		1003		21		2873		138570		131891		1006		8		5665		25.13		25.53		21.69		4.03		18.93

		二十七年(1938)		5746959		5392806		43405		1903		308845		5651158		5297005		43405		1903		308845		244840		235821		1239		47		7733		111723		107908		848		18		2949		133117		127913		391		29		4784		23.56		24.15		9.01		15.24		15.49

		二十八年(1939)		5895864		5524990		45466		2260		323148		5799695		5428821		45466		2260		323148		254163		244707		1444		36		7976		115044		111225		856		9		2954		139119		133482		588		27		5022		23.99		24.59		12.93		11.95		15.54

		二十九年(1940)		6077478		5682233		46283		2299		346663		5981543		5586298		46283		2299		346663		257471		246691		1349		37		9394		116239		112523		801		16		2899		141232		134168		548		21		6495		23.61		24.02		11.84		9.13		13.74

		三 十 年(1941)		6249468		5832682		48565		2539		365682		6152491		5735705		48565		2539		365682		253305		241894		1451		54		9906		99858		96393		662		16		2787		153447		145501		789		38		7119		24.94		25.37		16.25		14.97		19.47

		三十一年(1942)		6427932		5989888		50505		2692		384847		6329892		5891848		50505		2692		384847		255404		242796		1558		60		10990		112161		108215		792		28		3126		143243		134581		766		32		7864		22.63		22.84		15.17		11.89		20.43

		三十二年(1943)		6585841		6133867		52109		2775		397090		6485444		6033470		52109		2775		397090		260663		247427		1709		56		11471		122001		117783		832		21		3365		138662		129644		877		35		8106		21.33		21.49		16.33		12.61		20.41

		附註：(1)外省人包括少數其他外國人。

		(2)民國三十一年以前為常住人口，三十二年為現住人口並包括普通行政區域之高山族人口（不包括特別行政區域之高山族人口）。

		(3)三十二年計算人口本省人係以比例算出填列。

		材料來源：根據前臺灣總督府民國三十一年臺灣人口動態統計材料編製。
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Sheet1

		age		Taiwanese male		Taiwanese female		Japanese male		Japanese female

		under 1		546.69		453.08		343.16		290.36

		1--4		117.19		137.03		48.4		50.22

		5--9		15.46		16.24		5.79		6.87

		10--14		8.64		8.29		3.24		5.19

		15--19		12.89		11.12		8.25		10.62

		20--24		20.83		14.57		9.88		12.2

		25--29		27.85		17.43		8.15		10.71

		30--34		34.93		21.11		7.7		10.02

		35--39		48.86		26.27		9.2		9.89

		40--44		64.66		30.65		12.1		9.57

		45--49		74.52		35.67		17.07		10.03

		50--54		96.72		48.32		22.94		12.3

		55-59		117.84		63.2		36.12		18.64

		60 and over		233.32		153.59		89.17		51.61
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Sheet1

		age		Taiwanese male		Taiwanese female		Japanese male		Japanese female		Taiwanese male		Taiwanese female		Japanese male		Japanese female

		under 1		414.39		339.39		268.12		226.16		7.94		7.53		7.52		6.14

		1--4		91.85		105.42		40.34		42.42		6.06		8.74		5.71		5.19

		5--9		11.98		12.62		4.35		5.21		1.73		1.51		4.14		5.48

		10--14		6.6		6.24		1.88		2.64		1.59		1.62		6.37		15.12

		15--19		9.73		8.55		3.29		4.22		5.25		4.72		31.37		44.43

		20--24		15.53		10.64		3.78		5.35		12.64		9.24		43.16		44.9

		25--29		20.27		12.2		3.64		5.44		18.56		13.15		33.04		34.32

		30--34		25.02		14.03		4.16		5.61		24.49		15.6		24.07		24.51

		35--39		33.07		16.72		5.15		5.55		34.27		19.72		19.85		19.18

		40--44		41.22		17.4		6.44		5.24		48.22		25.61		18.51		15.55

		45--49		44.42		19.18		8.49		5.18		59.11		28.29		18.8		13.4

		50--54		50.39		22.7		10.82		5.98		71.99		35.22		17.9		12.1

		55--59		53.45		25.58		16.51		8.9		77.08		38.5		19.02		11.37

		60 and over		71.61		38.64		38.98		22.09		88.86		47.76		15.03		7.46
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		age		Taiwanese male		Taiwanese female		Japanese male		Japanese female		Taiwanese male		Taiwanese female		Japanese male		Japanese female

		under 1		414.39		339.39		268.12		226.16		7.94		7.53		7.52		6.14

		1--4		91.85		105.42		40.34		42.42		6.06		8.74		5.71		5.19

		5--9		11.98		12.62		4.35		5.21		1.73		1.51		4.14		5.48

		10--14		6.6		6.24		1.88		2.64		1.59		1.62		6.37		15.12

		15--19		9.73		8.55		3.29		4.22		5.25		4.72		31.37		44.43

		20--24		15.53		10.64		3.78		5.35		12.64		9.24		43.16		44.9

		25--29		20.27		12.2		3.64		5.44		18.56		13.15		33.04		34.32

		30--34		25.02		14.03		4.16		5.61		24.49		15.6		24.07		24.51

		35--39		33.07		16.72		5.15		5.55		34.27		19.72		19.85		19.18

		40--44		41.22		17.4		6.44		5.24		48.22		25.61		18.51		15.55

		45--49		44.42		19.18		8.49		5.18		59.11		28.29		18.8		13.4

		50--54		50.39		22.7		10.82		5.98		71.99		35.22		17.9		12.1

		55--59		53.45		25.58		16.51		8.9		77.08		38.5		19.02		11.37

		60 and over		71.61		38.64		38.98		22.09		88.86		47.76		15.03		7.46
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Sheet1

						Males						Periods		Respiratory illness:		Infectious disease:		Neoplasm:		Cardiovascular disease:		Digestive problem:		Infancy illness:		Other ill-defined disease:

		Periods		Standaedized life expectancy		Correlation to:		Coefficients				1906-1915		-2		0.45		-0.03		-0.02		-0.54		-0.87		4.34

		1906 Vs 1915		-0.8		Respiratory illness:		-2.6				1915-1925		-3.39		3.36		-0.06		-0.04		-0.72		0.68		5.71

						Infectious disease:		0.28				1925-1935		3.03		0.02		-0.09		-0.1		1.89		0.02		3.33

						Neoplasm:		-0.02						0.68		3.13		2.65		2.66		2.14		1.81		7.02

						Cardiovascular disease:		-0.03						-0.71		6.04		2.62		2.64		1.96		3.36		8.39

						Digestive problem:		-1.34						5.71		2.7		2.59		2.58		4.57		2.7		6.01

						Infancy illness:		-1.25						10.68		13.13		12.65		12.66		12.14		11.81		17.02

						Other ill-defined disease:		4.86						9.29		16.04		12.62		12.64		11.96		13.36		18.39

		1915 Vs 1925		4.34		Respiratory illness:		-2.68						15.71		12.7		12.59		12.58		14.57		12.7		16.01

						Infectious disease:		2.7

						Neoplasm:		-0.02

						Cardiovascular disease:		0.01						0

						Digestive problem:		-0.51						1.32

						Infancy illness:		1.03						5.62

						Other ill-defined disease:		3.8						8.09

		1925 Vs 1935		9.1		Respiratory illness:		3.33

						Infectious disease:		0.02

						Neoplasm:		0.04

						Cardiovascular disease:		0.04

						Digestive problem:		1.97

						Infancy illness:		-0.03

						Other ill-defined disease:		3.91
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		Periods		Difference		Correlation to:		Coefficient

		1906 Vs 1915		1.32		Respiratory illness:		-2

						Infectious disease:		0.45

						Neoplasm:		-0.03

						Cardiovascular disease:		-0.02

						Digestive problem:		-0.54

						Infancy illness:		-0.87

						Other ill-defined disease:		4.34

		1915 Vs 1925		5.62		Respiratory illness:		-3.39

						Infectious disease:		3.36

						Neoplasm:		-0.06

						Cardiovascular disease:		-0.04

						Digestive problem:		-0.72

						Infancy illness:		0.68

						Other ill-defined disease:		5.71

		1925 Vs 1935		8.09		Respiratory illness:		3.03

						Infectious disease:		0.02

						Neoplasm:		-0.09

						Cardiovascular disease:		-0.1

						Digestive problem:		1.89

						Infancy illness:		0.02

						Other ill-defined disease:		3.33
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		Years		E2(total)		E1(total)		Senescent		Residual		Immature

		1906		22		19		6		4		7

		1910		24		22.5		8.5		3		10

		1915		20		19		7.6		3.2		9

		1920		18		16		8.2		3.3		8

		1925		14		12		6		4		5

		1930		13		10		7		3.5		4

		1935		12.5		9		7.7		2		3.8
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						Males						Periods		Respiratory illness:		Infectious disease:		Neoplasm:		Cardiovascular disease:		Digestive problem:		Infancy illness:		Other ill-defined disease:

		Periods		Standaedized life expectancy		Correlation to:		Coefficients				1906-1915		-2.6		0.28		-0.02		-0.03		-1.34		-1.25		4.86

		1906 Vs 1915		-0.8		Respiratory illness:		-2.6				1915-1925		-2.68		2.7		-0.02		-0.05		-0.51		1.03		3.8

						Infectious disease:		0.28				1925-1935		3.3		0.02		0.04		1.97		1.97		-0.03		3.91

						Neoplasm:		-0.02						0.08		2.96		2.66		2.65		1.34		1.43		7.54

						Cardiovascular disease:		-0.03						0		5.38		2.66		2.63		2.17		3.71		6.48

						Digestive problem:		-1.34						5.98		2.7		2.72		4.65		4.65		2.65		6.59

						Infancy illness:		-1.25						10.08		12.96		12.66		12.65		11.34		11.43		17.54

						Other ill-defined disease:		4.86						10		15.38		12.66		12.63		12.17		13.71		16.48

		1915 Vs 1925		4.34		Respiratory illness:		-2.68						15.98		12.7		12.72		14.65		14.65		12.65		16.59

						Infectious disease:		2.7

						Neoplasm:		-0.02

						Cardiovascular disease:		0.01						0

						Digestive problem:		-0.51						-0.8

						Infancy illness:		1.03						4.34

						Other ill-defined disease:		3.8						9.1

		1925 Vs 1935		9.1		Respiratory illness:		3.33

						Infectious disease:		0.02
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						Digestive problem:		1.97

						Infancy illness:		-0.03

						Other ill-defined disease:		3.91
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		Periods		Difference		Correlation to:		Coefficient

		1906 Vs 1915		1.32		Respiratory illness:		-2

						Infectious disease:		0.45

						Neoplasm:		-0.03

						Cardiovascular disease:		-0.02

						Digestive problem:		-0.54

						Infancy illness:		-0.87

						Other ill-defined disease:		4.34

		1915 Vs 1925		5.62		Respiratory illness:		-3.39

						Infectious disease:		3.36

						Neoplasm:		-0.06

						Cardiovascular disease:		-0.04

						Digestive problem:		-0.72

						Infancy illness:		0.68

						Other ill-defined disease:		5.71

		1925 Vs 1935		8.09		Respiratory illness:		3.03

						Infectious disease:		0.02

						Neoplasm:		-0.09

						Cardiovascular disease:		-0.1

						Digestive problem:		1.89

						Infancy illness:		0.02
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T96

		表９６　歷年人口自然增加

				popu		daed		Mortality(0/00)

		1906		3156706		104749		33.1830078569

		1907		3186373		102853		32.2790206922

		1908		3213996		102232		31.8083781063

		1909		3249793		100625		30.963510599

		1910		3299493		90015		27.2814641522

		1911		3369270		87446		25.9539900334

		1912		3435170		84963		24.7332737536

		1913		3502173		86610		24.7303602649

		1914		3554353		97511		27.4342475269

		1915		3569842		112123		31.4083928644

		1916		3596109		102519		28.5083127347

		1917		3646529		97949		26.8608860645

		1918		3669687		124677		33.974832186

		1919		3717899		98991		26.6255215647

		1920		3757838		119477		31.794079468

		1921		3835811		91513		23.857536255

		1922		3904692		95372		24.424973852

		1923		3976098		84108		21.1534021546

		1924		4041702		98405		24.3474160143

		1925		4147462		98043		23.639276261

		1926		4241759		93720		22.0946074494

		1927		4337000		94843		21.868342172

		1928		4438084		96310		21.7008060235

		1929		4548750		96870		21.2959604287

		1930		4679066		89654		19.1606615508

		1931		4803976		101077		21.0402799681

		1932		4929962		99125		20.1066458524

		1933		5060507		98507		19.4658361306

		1934		5194980		105166		20.243773797

		1935		5315642		106905		20.1113995262

		1936		5451863		106332		19.5037916397

		1937		5609042		109096		19.4500237295

		1938		5746959		111723		19.4403683757

		1939		5895864		115044		19.5126617575

		1940		6077478		116239		19.126190173
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		1906		28.4		30.4

		1907		29		31.8
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		1909		31		34

		1910		33.6		37
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		1914		33		36
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		1922		35.3		39.2

		1923		38.4		43

		1924		35.1		39

		1925		33.66		37.87

		1926		38		41

		1927		38.7		43

		1928		39		43.4

		1929		39.4		44

		1930		42.8		47

		1931		40.8		44.6

		1932		41.5		45.3

		1933		42.5		46.2

		1934		41		45.1

		1935		40.42		44.68

		1936		42		46.1

		1937		42.2		46.7

		1938		42.7		46.2

		1939		42		46

		1940		41.8		46.4
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