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APOE Genotype Effects on AD Clinical Onset, Epidemiology, and Gompertzian Aging Functions.

J. Wesson Ashford, M.D., Ph.D., Stanford / VA Alzheimer Center (Palo Alto, CA)

SUMMARY

The risk of developing Alzheimer’s disease (AD) is most closely tied to age, and appears to follow Gompertzian kinetics.  However, specific genetic factors are also closely linked to AD, and the APOE genotype accounts for as much of 50% of the attributable risk for AD in many populations.  This paper reviews the onset, diagnosis, and epidemiology of AD, specifically with regard to APOE genotype and the interaction of the genotype with age  (for a more complete discussion on genetics of AD, see Ashford and Mortimer, 2001).

INTRODUCTION

In the investigation of a disorder such as Alzheimer’s disease (AD), the first step is to define the disease presentation and course clinically.  The second step is to investigate the epidemiology.  The third step is to understand the pathophysiology.  These steps lead to the fourth step, to determine causation, considering both genetic and environmental factors.  These efforts culminate in the fifth step, the development of approaches to treatment and prevention.

DEFINITION OF AD

AD has been characterized clinically as a disease that causes a dementia with an insidious onset and slowly progressing course.  The progression through the early, middle, and late stages of the disease is well defined (Ashford et al., 1998a).  Based on its clinical pattern, AD can best be conceptualized as a disease that fundamentally affects memory storage processing.  Analysis of its attack on the mind and brain suggests that it is most basically a disease of neuroplasticity (Ashford & Jarvik, 1985; Ashford et al., 1998b; Arendt, 2001; Mesulam, 1999).

It was recognized early on that AD has a significant relationship with family history.  In some cases with a very young age of onset, there is a clear autosomal-dominant transmission.  However, the complexities of disease onset in older age ranges and what we now know to be a multitude of complex genetic interactions have made the cases associated with an older age of onset difficult to relate to specific inheritance patterns.

Recognition of AD onset has also been particularly difficult.  That difficulty has been clearly demonstrated by the recent efforts to describe “mild cognitive impairment” (Petersen et al., 1999).  To study the epidemiology of AD, it is critical to define the onset of the disease.  The definition of the time of onset is crucial for measuring both incidence and prevalence.

The most usual approach to estimating AD onset is to ask individuals that have known the patient, when they first became aware of any of the symptoms that subsequently developed into the dementia.  Most commonly, the first recollection pertains to a memory failure one to two years before a clinician was consulted about the problem.  However, other symptoms such as anger, depression, anxiety, or inattention may be the first recalled symptoms.  In Alzheimer’s original case, the first symptom was paranoid ideation, an accusation of spousal infidelity.  The patient with poor memory frequently has no awareness of the problem, and cannot be relied upon to estimate onset.  Even the recollections of the family are not necessarily reliable.  Therefore, it is helpful to obtain information from any other available source, especially the notes of a treating clinician that may reveal a concern about memory that antedates the family’s recollections of their own concerns.  Because of the unreliability of this historical inquiry, further estimation of onset may be made with the use of objective tests such as the Mini-Mental State Exam (Folstein et al., 1975) or functional brain scans (Ashford et al., 2000).  From these objective measures, using an estimate of average disease course, approximations of disease onset may be calculated back in time (Ashford et al., 1995; Shih et al., 2001).

EPIDEMIOLOGY OF AD

Many estimates have been made about the incidence and prevalence of AD.  These estimates have varied widely, specifically related to the difficulty in defining AD onset.  Some studies have only considered the presence of moderate to severe dementia as relevant for indicating AD, while other have included mild dementia.  The most widely accepted studies have estimated that dementia, mild or greater affects about 15% of the population over 60 years of age.  AD is considered to account for 2/3 of the diagnoses of dementia, thus 10% of the over-60 population.  These estimates are the basis for the statement that AD affects about 4 million people in the US.

Incidence studies have clearly shown that the occurrence of AD increases with age, at a rate very close to doubling of the incidence every 5 years.  While it has frequently been stated that AD is not part of normal aging, AD is actually more closely related to age than mortality, which doubles in incidence about every 8.2 years in men and 7.5 years in women (see Figure 1).  Because the occurrence of AD has such a close relationship to age, it is important to understand the dynamics of AD epidemiology relative to models of the aging process.



(insert Figure 1 about here)

The fundamental model of aging is the Gompertz survival function (Sacher, 1977; Strehler, 1977; Hirsch, 1995).  The Gompertz curve Is based on the initial rate of mortality and the doubling time of the rate.  The Gompertz curve applies across the animal kingdom and accounts for more than 99.7% of the variance in mortality between 30 and 100 years of age in US for the year 2000 (divide the mortality by age, separated for gender from www.cdc.gov by the population by age from www.census.gov).  The slope of the Gompertz survival curve is best explained by a theory that the organism is composed of a number of subsystems that have evolved in a coordinated fashion to manage environmental stresses with optimal energy efficiency (Strehler, 1977).

The incidence rates of AD start much lower than mortality rates, but reach 1/1000 by 62 y/o, 1/100 by 79 y/o, 1/10 by age 94, and approach the mortality rate around age 105.  Note that arguments about a healthy survivor effect (Perls et al., 1993) and an occasionally observed decrease in dementia incidence after 90 years of age actually apply to a very small part of the population and could represent artifacts (Hirsch, 1994) or noise related to the limits of the genetic and environmental factors which control the life-span.  Another issue concerns the difference in AD risk related to gender.  While many studies have suggested that females are more susceptible to AD, if there were no gender-related differences in risk, AD would affect about twice as many women just related to the population variations related to age.  These calculations specifically indicate that from birth, 1/3 of all men and 2/3 of all women will contract AD before they die.  Thus, a critical issue in AD that has not been addressed is the definition of the Gompertz parameters underlying AD.  The Gompertzian dynamics presumably have a close relationship to evolution and genetic mechanisms underlying survival and, in the case of AD, presumably a close relationship to memory and neuroplasticity, which are critical for human survival.

PATHOPHYSIOLOGY OF AD

The pathophysiology of AD has been extensively studied in the last three decades, since the watershed studies of Blessed, Tomlinson, and Roth (1968) began to clarify the relationship of the AD dementia to senile plaques and neurofibrillary tangles.  However, these two fundamental pathological hallmarks of AD are not clearly linked.  The principle component of the senile plaques (SPs) is beta-amyloid aggregates, which seem to be closely related to disease causation.  The neurofibrillary tangles (NFTs) are mainly composed of hyper-phosphorylated tau protein and are closely related to dementia severity.  At this point, the best theory to link these AD pathological substrates is to consider that precursors of both substances, the amyloid pre-protein (APP) and the microtubule-associated protein tau, each has an important role in neuroplasticity and memory function.  The APP is susceptible to a variety of causative factors, and once the brain has produced a certain excess of beta-amyloid SPs, it may be stress on the tau system that leads to progressively more NFTs and more severe dementia.  Thus, the pathophysiology suggests that primary AD causation is linked to the processing of the APP.

AD CAUSATION

As AD has become a more clearly defined clinical entity and the pathophysiology has been elucidated, the search has proceeded to causative agents.  While numerous environmental factors have been studied, it appears that AD is predominantly due to specific genetic factors.  Family studies indicate that first-degree relatives of persons with AD at autopsy have a substantial increase risk of AD relative to controls, and twin studies indicate that the heritability of AD exceeds 70%.  A central issue for understanding genetic factors is to explain how the gene operates to cause the disease.  Genetic factors in psychiatric disorders appear to affect specific neurophysiological functions, and impaired capacity leads to susceptibility to the disease, i.e., there are not specific genes that cause specific mental illnesses.

GENE EFFECTS IN AD CAUSATION

There is a variety of ways genes might cause AD.  For example, education, often viewed as an environmental factor protecting against AD, may be a function of earlier genetic influences.  More efficient neural storage of information, either biological or learned, could relate to later resistance to AD.  Two recent studies (Codemo et al., 2000; Letenneur et al., 2000) have shown that individuals who carry one or more apolipoprotein E (APOE)-4 alleles for AD are more likely to stop their education earlier in life.  In both of these studies, the effect was evident at a young age, after only a few years of schooling.  Also, a genetic factor could influence dietary preferences, thus working through the relationship between the individual and the environment.

There are a variety of specific genetic factors that lead to AD at a relatively young age, under 60 years old.  These genetic factors have been shown to affect the APP.  One group of genes affects the sequencing, and hence the stability, of the APP, while another group of genes affects the gamma-secretase cleavage of the APP (the presenilin genes).  Aberrant genetic factors are also relatively rare, the total number of patients affected is estimated to be less than 5% of all cases.  There are many other genes that have been suggested or shown to influence the development of AD at relatively later ages of onset.  The genes associated with AD onset at a later age are not so clearly related to the APP, though they may work on the milieu in which the APP is processed, e.g., the lipid rafts, which may be controlled by the APOE gene.  The gene coding for APOE is by far the clearest of the genetic factors that has been associated with relatively later onset AD (Roses, 1996, 1997), and variations in this gene appear to account for as much as 50% of the population-attributable risk in the US.  
Hypertension and hypercholesterolemia are also common conditions that are associated with AD development, and both are strongly determined by genetic factors.  The APOE gene is most clearly understood for its role in cholesterol management, and thus can itself be associated with the risk for hypertension as well.  Because of the many causes of death that affect individuals before the age that dementia usually manifests itself, all such studies are likely to substantially underestimate the genetic factors in AD.  

The APOE genotype may account for at least 50% of AD 
The clearest genetic factor that has been associated with “non-familial” or “sporadic” AD is the gene that codes for APOE (Roses, 1996).  In the U.S. the APOE-4 allele, with a prevalence rate of about 13%, ranging from 10% in East Boston (Evans et al., 1997) to nearly 19% in Cache County, Utah (Breitner et al., 1999; see Seshadri et al., 1995, Wilson et al., 1996, Corbo & Scacchi, 1999, Liu et al., 1999, and Lehmann et al., 2000 for several world-wide reports), occurs in 22% of the whole population (2% with the 4/4 genotype and 20% with the 3/4 genotype).  Yet this allele occurs in 60% of AD patients (about 15% with  and 40% with and less than 5% with 2/4).  Those individuals with the 3/3 genotype constitute 60% of the population but only 35% of the cases (Table 1, Saunders et al., 1993, Roses, 1995, Jarvik et al., 1995, Myers et al., 1996, Farrer et al., 1997).  On the basis of these broad population studies, if the APOE- allele did not exist in the U.S. population, it can be calculated that there would only be half the total number of AD cases.  Therefore, the 4 allele by itself appears to be responsible for 50% of the “non-familial” AD cases in this country.  Some more focused U.S. studies have found somewhat different results.  For example, in Cache County, Utah, a location with an increased frequency of the APOE-4 allele relative to other U.S. locations, this allele appears to account for 70% of the population-attributable risk for AD (Breitner et al., 1999).

INSERT TABLE 1 HERE

APOE genotype has a substantial effect on age-related prevalence of AD, with the APOE-4/4 individuals having an estimated 50% chance of AD onset at 68.4 years old, the APOE-3/4 individuals at 75.5, and the APOE-3/3 individuals at 84.3 (Corder et al., 1993).  The APOE-4 allele confers its maximal effect on risk before age 70 (Blacker et al., 1997), partly explaining why some studies looking at older populations have not found the full effect of this allele.    In the Cache County population, there is a clear relation between the APOE genotype and age of risk for developing AD (Breitner et al., 1999).  

The relation to age also appears to be an important factor clinically.  In the Lexington (Kentucky) Veterans Affairs Medical Center Memory Disorders Clinic, where 50 probable AD male patients were assessed for age of dementia onset (averaged from estimations derived from chart review, back calculations from Mini-mental State Exam scores, and analysis of SPECT scans), the APOE-4 allele was associated with a significantly younger age of onset (Table 2) (Ashford, Kindy, Shih, Aleem, Cobb, Tsanatos, 2002).

INSERT TABLE 2 HERE

The 2% of the population with the 4/4 genotype carries 15 times the risk of the 60% of the population that has 3/3 genotype and over 20 times the risk of the 2/3 genotype (see Table 2).   By the age of 80 years, 91.3% of patients with the 4/4 genotype have AD, 47.8% of  individuals, and only 20.0% of those without an 4 allele (Corder et al., 1993).  The 4 allele has been referred to as a “susceptibility” gene, but no 4/4 carrier has been shown to reach age 90 without having AD.  Alternatively, the  carriers are overly represented among centenarians (Frisoni et al., 2001), and there has still been an inadequate numbers of  carriers examined at late age to define the relationship between this genotype and the classical AD changes at autopsy (Ohm et al., 1999).  With consideration of the variation of risk from  to , more than 75% of the risk of AD may be accounted for by the APOE genotype.  

A few studies focusing on population incidence of AD have found substantially lower numbers for “population attributable risk” associated with the APOE-4 allele, with numbers estimated to be between 7-20% of the causative contribution (Evans et al. 1997, Slooter et al., 1998, Daw et al., 2000, Guo et al., 2001).  Several possible factors may explain these low estimates.  Incidence studies tend to uncover a relatively small number of cases.  Prior elimination of prevalent cases, when there is a large uncertainty in diagnosing the transitional patients, leaves a highly selected population.  The uncertainty in early diagnosis will contribute a large random effect to the variation of dementia detection, thus substantially dampening any effect under examination.  The population based studies have selected older populations (over age 65, Evans et al., 1997; over age 75, Guo et al., 2001, and mean age of AD onset 82.2 years, Slooter et al., 1998), after the age of maximum effect of the APOE-4 allele.  These studies have found lower levels of the APOE-4 allele, suggesting that they have examined the resistant survivors.  The study that focused on families with AD (Daw et al., 2000) was likely enriched in other genetic factors with genetic factors that show higher penetrance than the APOE-4 allele.  Consequently, these incidence studies do not disprove the estimations that the APOE-4 allele accounts for approximately 50% of the population risk of AD.  However, as an individual ages, there will be progressively less effect of specific AD causing genes and more effects of the environment and non-specific genes that cause other infirmities or that are protective.

The present unclarity in the understanding of the impact of the APOE genotype points out the importance of age and gender specific modeling, which depends on Gompertz formulation.  Such analysis requires a large population sample, and the obtained data would include birth date, onset date (to calculate age of onset and check for cohort effects), gender and APOE genotype.  The analysis of the Cache County data (Breitner et al., 1999) has not resolved this issue because it uses means and standard-deviations, which cannot be transformed into age-specific incidence estimates.   However, a Gompertzian estimation, based only on relative risk, using the doubling time for onset rate of 5 years, yields numbers that appear similar to those of the original Corder et al. (1993) and the Breitner et al. study.  Further, considering the present over-representation of females in the elderly population, it appears that the sex-differences could be explained by longevity differences, rather than risk differences.  There is a clear need in the study of such factors to clearly measure the Gompertzian factors in the population to fully understand all risk factors.

An environmental factor that has been associated with AD is dietary cholesterol.  A small number of studies have shown highly significant correlations across many countries between dietary fat and cholesterol and the prevalence of AD.  However, this finding may be the result of other factors associated with diet.  In particular, long-term evolution of genetic factors to support survival in particular dietary and energetic environments may be central to the Alzheimer risk, with imbalances in the APOE genotype specifically predisposing to AD and arteriosclerotic disease (Corbo and Scacchi, 1999).  Controlled comparisons are needed to elucidate the precise role of diet in AD causation.  An interesting conundrum is that dietary habits established early in life could mimic genetic influences, and genetic factors could influence dietary preferences.  Recent evidence of a link between cholesterol lowering drugs and AD prevention (Wolozin et al., 2000, Jick et al., 2001) provides attractive evidence to direct interest to this theory.  Of great recent interest is the possible relationship between cholesterol and neuroplasticity (Koudinov & Koudinova, 2001), possibly mediated by an APOE-cholesterol complex (Mauch et al., 2001).  This interaction could explain how both of these factors may interact to influence the development of AD. 

To understand the fundamental role of genetic factors in the environmental context, it is frequently enlightening to take an evolutionary perspective.  The evolutionary history of the APOE genotype is now being resolved.  The APOE-4 allele is the ancestral gene, which existed alone until 300,000 years ago, at which time the APOE-3 allele appeared.  The APOE-2 allele mutated from the 3 allele about 200,000 years ago (Fullerton et al., 2000).  Although the specific environmental pressures that led to the development of the APOE-3 and 2 alleles are not known, current world-wide variation of the frequency of these genes suggest that they are beneficial in agrarian societies, particularly those with greater longevity (Corbo and Scacchi, 1999).  It is possible that they provide superior cognitive and cardiovascular function to those individuals who lived beyond 60 years of age and in this way led to the emergence of more complex tribes of early humans.  Presumably the human diet changed during this time to include more meat, either because agrarian living conditions made this source of nutrition more abundant, or the enlargement of the human brain led to a greater demand for higher caloric food. There is evidence that growth of tooth enamel changed at that time, distinguishing modern humans from earlier hominins (Dean et al., 2001).  In the protection of a more organized social environment, elderly individuals could survive, and those elders with retained cognition could provide “wisdom” to foster the success of the tribe, improving the survival of all members of the tribe.  Such wise elderly would foster the survival of their own offspring, either as a patriarch that could control his tribe more ably and continue procreating, or as a matriarch that could foster the healthier development of her progeny.

In the social context, the specific relation of the APOE genotype to cholesterol metabolism may have a complex environmental component still evident in modern times.  By observation of the frequencies of the APOE alleles across various populations, there is clearly a geographic variation (Corbo and Scacchi, 1999).  The APOE-4 allele is most common in the African pygmies (41%), least common in Sardinians (5%), and intermediate in most Western populations (9 – 19%).  The APOE-4 allele has a rate of 8% in India and China, and this lower rate may account for the lower rate of AD found in India and China compared to Western populations, as this allele seems to have the same association with AD in these countries as it does in Western countries (Ganguli et al., 2000; Liu et al., 1999).  The relation between the APOE-4 allele and AD in Africa has been less clear (Hendrie et al., 2001).  This geographical distribution could reflect the disadvantage of the APOE-4 allele in those peoples whose background reflected migration around the world, or may indicate that the life-style of Africa is subject to different pressures, possibly including a relatively short life span or different diet composition.  The recent suggestion from mitochondrial DNA, that there are three African lines extending back 180,000 years (The Search for Eve), while non-African lines appear to have branched off about 80,000 years ago, suggests that there may be numerous other genetic factors involved in AD causation associated with APOE genotype in those individuals that carry the African gene lines.  The APOE-3 allele is most common in the Mayans of Central America (91%) and least common in the pygmies (53%).  The APOE-2 allele did not exist in the aboriginal Americans (see Corbo and Scacchi, 1999, Fullerton et al., 2000 for reviews).

Until we know how to modify or prevent the impact of genetic factors associated with AD, we must watch our diets and put safety first in our lives, to prevent traumatic brain injury.  At this time, genotyping for diagnosis or risk-estimation is not accepted standard medical practice, in spite of the important information that it provides.  However, many patients and family members are regularly told their APOE genotype.  This information should be given freely along with genetic counseling to those requesting it.  Patients and their physicians should use this genetic information to develop strategies to reduce the risk of developing AD, make appropriate plans for the emergence of this disastrous condition, and clarify the diagnosis when the signs first arise.  There have been many concerns about the adverse consequences of knowing genotype information.  However, dissemination of such knowledge is likely to push research and prevention strategies forward more rapidly.

An important issue in advancing AD research is to improve dementia screening.  Appropriate screening techniques would lead to a great increase in the number of identified and treated patients.  Screening techniques could substantially advance the recognition of dementia onset.  There are several groups currently working to develop better dementia screening tools that can be broadly recommended.  A suitable tool could be used as a “sixth vital sign” for routine assessment of individuals over 60 years of age.  A sampling of screening tools under development can be found at:  www.medafile.com, including a computerized screening test that is under development.  Age-related risk must be considered as a primary factor in determining the positive-predictive value of a screening test.  By examination of the survival characteristics associated with specific genotypes, we can investigate how a particular genotype influences age of onset.  In turn, we may soon be able to use knowledge of APOE genotype to improve the accuracy of screening tests.  Screening tests will allow for earlier treatment, which appears to be associated with a significant slowing of disease course, while preventive strategies are developed.

Figure 1

Mortality rate is shown.  Note, a log-linear regression explains over 99.7% of the variance between 30 y/o and 100 y/o.  Mortality rate doubling times (2t) are shown by gender.  The dementia incidence is calculated for a population of 4 million affected individuals, with a life-expectancy of 10 years from onset, with a doubling time for the incidence of 5 years.
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Table 1.  Frequencies of APOE genotypes in control and AD patients, from two multi-center studies, predominantly including the U.S. population.  These risks are applied to figures from the U.S. 2000 Census (45,797,200 individuals over 60 years of age) and the estimate that there are 4 million AD cases in the U.S.  These numbers are used to calculate the percentages of the population with prevalent AD with each APOE genotype and with and without an e4 allele.  Also shown are estimates of the number of expected AD cases if all individuals in the U.S. had this specific genotype.  Note that both studies indicate that there would be about half the number of cases in the U.S. if the APOE-4 allele did not exist, leading to the conclusion that about half of all cases in this country are due specifically to the presence of this allele.  Thus, the population-attributable risk for APOE-4 is about 50% (actually, 0-50% depending on the stability of the observations).  This estimate varies considerably in different countries and for non-Caucasian populations. 
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	e22
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	69.2%
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	31705754
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	Farrer, 1997 (caucasian, clinic/autopsy studies)
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	0.8%
	0.2%
	0.25
	
	366378
	8000
	2.2%
	1000000

	e23
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	4.8%
	0.38
	
	5816244
	192000
	3.3%
	1511811

	e24
	2.6%
	2.6%
	1.00
	
	1190727
	104000
	8.7%
	4000000

	e33
	60.9%
	36.4%
	0.60
	
	27890495
	1456000
	5.2%
	2390805

	e34
	21.3%
	41.4%
	1.94
	
	9754804
	1656000
	17.0%
	7774648
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	1.8%
	14.8%
	8.22
	
	824350
	592000
	71.8%
	32888889

	total
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	4008000
	8.7%
	

	
	
	
	
	
	
	
	
	

	no e4
	74.4%
	41.4%
	0.56
	
	34073117
	1656000
	4.9%
	2225806

	an e4
	25.7%
	58.8%
	2.29
	
	11769880
	2352000
	20.0%
	9151751


Table 2.  Age of onset and APOE genotype of 50 probable AD patients seen at the Lexington Veterans Affairs Medical Center over a two-year period.  (Age of onset for  versus 4/4, p < 0.02; for 3/3 versus 3/4, p < 0.05)

	APOE genotype
	Number
	Mean age of 0nset (years)
	Standard deviation

(years)

	
	20
	73.6
	4.7

	4
	20
	69.5
	6.7

	4/4
	10
	68.3
	5.6
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		12		2,087,228		1,988,614		414		303		0.00		0.00		0.9527536043		0.731884058												1.9742256108		0.9244122114		0.9985358214		0.9993325059		0.0001971335		0.0000923795				-2		-1				0.0211046704		0.0001		0.0000998536		0.0000999333		0.0001274887		0.0001275794												208.7228		198.8614

		13		2,054,008		1,956,842		551		296		0.00		0.00		0.9526944394		0.5372050817												2.1551842649		1.0147099513		0.9983298065		0.9992356893		0.0002151585		0.0001013934				-2		-1				0.0242421865		0.0001		0.000099833		0.0000999236		0.0001274653		0.0001275684												205.4008		195.6842

		14		2,079,560		1,972,671		754		405		0.00		0.00		0.9486001847		0.5371352785												2.3527296933		1.1138280873		0.9981049567		0.9991294263		0.0002348271		0.0001112858				-2		-1				0.0278461401		0.0001		0.0000998105		0.0000999129		0.0001274397		0.0001275563												207.956		197.2671

		15		2,065,127		1,954,277		997		512		0.00		0.00		0.9463229138		0.5135406219												2.5683822492		1.2226282067		0.9978595549		0.9990127964		0.0002562885		0.0001221421				-3		-1				0.0319858738		0.0001		0.000099786		0.0000999013		0.0001274117		0.000127543												206.5127		195.4277

		16		2,048,582		1,926,439		1,570		784		0.00		0.00		0.940376807		0.4993630573												2.8038016422		1.3420560577		0.9975917282		0.9988847896		0.0002797049		0.0001340559				-3		-1				0.0367410391		0.0001		0.0000997592		0.0000998885		0.0001273812		0.0001275284												204.8582		192.6439

		17		2,091,280		1,954,732		2,012		892		0.00		0.00		0.9347060174		0.4433399602												3.0607997122		1.4731497704		0.9972994345		0.9987442979		0.0003052534		0.00014713				-3		-1				0.0422031288		0.0001		0.0000997299		0.0000998744		0.000127348		0.0001275124												209.128		195.4732

		18		2,078,853		1,972,745		2,500		904		0.00		0.00		0.948958392		0.3616												3.3413543729		1.6170488807		0.9969804468		0.9985901055		0.0003331265		0.0001614769				-3		-2				0.0484772377		0.0001		0.000099698		0.000099859		0.0001273117		0.0001274949												207.8853		197.2745

		19		2,107,162		2,020,693		2,701		906		0.00		0.00		0.9589642372		0.3354313217												3.6476248351		1.775004236		0.9966323369		0.9984208788		0.0003635341		0.0001772201				-4		-2				0.055684084		0.0001		0.0000996632		0.0000998421		0.000127272		0.0001274756												210.7162		202.0693

		20		2,071,220		1,978,228		2,616		885		0.00		0.00		0.9551027897		0.3383027523												3.9819682239		1.9483888678		0.9962524578		0.9982351548		0.0003967046		0.000194495				-4		-2				0.0639623329		0.0001		0.0000996252		0.0000998235		0.0001272288		0.0001274545												207.122		197.8228

		21		1,965,673		1,875,409		2,678		860		0.00		0.00		0.9540798495		0.3211351755												4.3469577198		2.138709927		0.9958379242		0.9980313289		0.0004328865		0.00021345				-4		-2				0.0734712638		0.0001		0.0000995838		0.0000998031		0.0001271816		0.0001274313												196.5673		187.5409

		22		1,921,549		1,837,099		2,541		832		0.00		0.00		0.9560510817		0.3274301456												4.7454023627		2.3476217851		0.995385591		0.9978076409		0.0004723505		0.0002342475				-5		-2				0.0843938356		0.0001		0.0000995386		0.0000997808		0.0001271301		0.0001274058												192.1549		183.7099

		23		1,875,400		1,798,182		2,461		827		0.00		0.00		0.9588258505		0.3360422592												5.1803686706		2.5769404146		0.9948920313		0.9975621605		0.0005153908		0.0002570658				-5		-3				0.0969402066		0.0001		0.0000994892		0.0000997562		0.0001270739		0.0001273779												187.54		179.8182

		24		1,853,972		1,787,269		2,338		840		0.00		0.00		0.964021571		0.3592814371												5.6552042403		2.8286591744		0.9943535111		0.9972927708		0.0005623272		0.0002821001				-6		-3				0.111351778		0.0001		0.0000994354		0.0000997293		0.0001270126		0.0001273472												185.3972		178.7269

		25		1,905,899		1,838,640		2,253		884		0.00		0.00		0.9647100922		0.3923657346												6.1735635111		3.1049661371		0.9937659626		0.9969971505		0.0006135077		0.0003095642				-6		-3				0.1279058391		0.0001		0.0000993766		0.0000996997		0.0001269457		0.0001273136												190.5899		183.864

		26		1,832,383		1,787,277		2,368		909		0.00		0.00		0.9753839672		0.3838682432												6.7394358906		3.4082631093		0.9931249554		0.9966727546		0.0006693102		0.0003396923				-7		-3				0.1469209021		0.0001		0.0000993125		0.0000996673		0.0001268727		0.0001272766												183.2383		178.7277

		27		1,914,947		1,874,853		2,512		1,037		0.00		0.00		0.9790626059		0.4128184713												7.3571764577		3.7411865086		0.9924256651		0.9963167927		0.0007301451		0.0003727407				-7		-4				0.1687628308		0.0001		0.0000992426		0.0000996317		0.000126793		0.0001272361												191.4947		187.4853

		28		2,010,807		1,974,005		2,642		1,120		0.00		0.00		0.9816978954		0.4239212718												8.0315394802		4.1066302817		0.9916628396		0.9959262065		0.0007964579		0.0004089901				-8		-4				0.1938518798		0.0001		0.0000991663		0.0000995926		0.0001267061		0.0001271916												201.0807		197.4005

		29		2,134,724		2,107,801		2,767		1,211		0.00		0.00		0.9873880652		0.4376581135												8.7677150049		4.5077710591		0.9908307626		0.9954976435		0.0008687322		0.0004487475				-9		-5				0.2226707807		0.0001		0.0000990831		0.0000995498		0.0001266113		0.0001271429												213.4724		210.7801

		30		2,174,238		2,115,732		2,710		1,295		0.00		0.00		0.9730912623		0.4778597786												9.5713688013		4.9480957689		0.9899232139		0.9950274304		0.000947492		0.0004923491				-10		-5				0.2557740304		0.0001		0.0000989923		0.0000995027		0.0001265079		0.0001270893												217.4238		211.5732

		31		2,019,782		1,991,793		2,828		1,356		0.00		0.00		0.9861425639		0.4794908062												10.4486859665		5.4314319465		0.9889334278		0.9945115419		0.0010333055		0.0005401622				-10		-5				0.2937985596		0.0001		0.0000988933		0.0000994512		0.0001263952		0.0001270306												201.9782		199.1793

		32		2,008,877		1,985,244		3,113		1,486		0.00		0.00		0.9882357158		0.4773530357												11.4064185273		5.961981006		0.9878540473		0.9939455687		0.0011267877		0.0005925885				-11		-6				0.337475988		0.0001		0.0000987854		0.0000993946		0.0001262722		0.0001269661												200.8877		198.5244

		33		2,018,017		2,008,556		3,331		1,634		0.00		0.00		0.9953117342		0.4905433804												12.4519374051		6.5443547606		0.986677075		0.9933246813		0.0012286041		0.0006500669				-12		-7				0.3876467013		0.0001		0.0000986677		0.0000993325		0.000126138		0.0001268954												201.8017		200.8556

		34		2,100,855		2,087,294		3,752		1,858		0.00		0.00		0.9935450091		0.4952025586												13.5932891441		7.1836155112		0.9853938217		0.9926435915		0.0013394743		0.000713077				-14		-7				0.4452760207		0.0001		0.0000985394		0.0000992644		0.0001259917		0.0001268178												210.0855		208.7294

		35		2,265,621		2,250,497		4,165		2,110		0.00		0.00		0.9933245675		0.5066026411												14.8392578395		7.8853200507		0.9839948501		0.9918965095		0.0014601753		0.0007821421				-15		-8				0.5114727765		0.0001		0.0000983995		0.0000991897		0.0001258322		0.0001267327												226.5621		225.0497

		36		2,247,529		2,263,639		4,288		2,379		0.00		0.00		1.0071678719		0.5548041045												16.1994327416		8.6555679665		0.9824699154		0.991077099		0.0015915455		0.0008578335				-16		-9				0.5875106427		0.0001		0.000098247		0.0000991077		0.0001256584		0.0001266394												224.7529		226.3639

		37		2,250,122		2,266,938		4,714		2,592		0.00		0.00		1.0074733726		0.5498515062												17.6842820569		9.5010546612		0.9808079023		0.9901784268		0.0017344884		0.0009407739				-18		-9				0.6748526435		0.0001		0.0000980808		0.0000990178		0.0001254688		0.000126537												225.0122		226.6938

		38		2,268,083		2,285,731		5,113		2,928		0.00		0.00		1.0077810204		0.5726579308												19.3052335138		10.4291295527		0.9789967579		0.9891929092		0.0018899761		0.0010316421				-19		-10				0.7751793029		0.0001		0.0000978997		0.0000989193		0.0001252622		0.0001264247												226.8083		228.5731

		39		2,287,341		2,321,163		5,401		3,114		0.00		0.00		1.0147866016		0.5765598963												21.0747623129		11.4478599593		0.977023421		0.9881122544		0.0020590536		0.0011311771				-21		-11				0.8904209791		0.0001		0.0000977023		0.0000988112		0.000125037		0.0001263016												228.7341		232.1163

		40		2,352,606		2,358,828		5,780		3,256		0.00		0.00		1.0026447267		0.5633217993												23.0064871388		12.5661012249		0.9748737479		0.9869273989		0.002242842		0.001240183				-23		-13				1.0227950064		0.0001		0.0000974874		0.0000986927		0.0001247917		0.0001261665												235.2606		235.8828

		41		2,213,034		2,253,642		6,270		3,537		0.00		0.00		1.0183494696		0.5641148325												25.1152749723		13.7935736948		0.972532434		0.9856284409		0.0024425419		0.0013595339				-25		-14				1.1748483579		0.0001		0.0000972532		0.0000985628		0.0001245244		0.0001260185												221.3034		225.3642

		42		2,256,543		2,290,677		6,646		3,827		0.00		0.00		1.0151266783		0.5758350888												27.4173555107		15.1409472092		0.9699829333		0.9842045674		0.0026594367		0.0014901789				-27		-15				1.3495066512		0.0001		0.0000969983		0.0000984205		0.0001242332		0.0001258562												225.6543		229.0677

		43		2,178,451		2,229,419		7,183		4,029		0.00		0.00		1.0233964409		0.5609076987												29.9304460743		16.6199338523		0.9672073738		0.9826439761		0.0028948948		0.0016331478				-30		-17				1.5501304399		0.0001		0.0000967207		0.0000982644		0.0001239162		0.0001256782												217.8451		222.9419

		44		2,128,468		2,180,195		7,558		4,366		0.00		0.00		1.024302456		0.5776660492												32.6738879632		18.2433897586		0.9641864716		0.9809337931		0.0031503721		0.0017895558				-33		-18				1.7805798722		0.0001		0.0000964186		0.0000980934		0.0001235709		0.0001254832												212.8468		218.0195

		45		2,151,115		2,190,345		7,839		4,568		0.00		0.00		1.0182370538		0.5827273887												35.6687953125		20.0254268666		0.9608994429		0.9790599838		0.0034274126		0.0019606094				-36		-20				2.0452889639		0.0001114682		0.0001071098		0.0001091341		0.0001357117		0.0001379934												239.7810214384		244.1539208283

		46		2,009,570		2,077,993		8,392		4,714		0.00		0.00		1.0340485776		0.5617254528												38.9382175906		21.981535586		0.9573239156		0.9770072591		0.0037276487		0.002147612				-39		-22				2.3493509115		0.0001280396		0.0001225754		0.0001250956		0.0001530158		0.0001558091												257.3045885633		266.0654438026

		47		1,976,128		2,043,564		8,645		4,905		0.00		0.00		1.0341253198		0.5673799884												42.5073169938		24.1287194494		0.9534358414		0.9747589763		0.0040528		0.0023519686				-43		-24				2.6986160894		0.0001470746		0.0001402262		0.0001433623		0.0001724354		0.0001758523												290.6381894491		300.5563106152

		48		1,909,672		1,975,473		8,930		5,109		0.00		0.00		1.0344567025		0.5721164614												46.4035620995		26.4856429157		0.9492094104		0.9722970345		0.0044046698		0.0025751912				-46		-26				3.0998046152		0.0001689394		0.0001603588		0.0001642592		0.0001942106		0.0001983873												322.618749308		333.7351275778

		49		1,843,021		1,915,523		9,497		5,521		0.01		0.00		1.0393386728		0.5813414763												50.6569392709		29.0727936112		0.944616969		0.9696017654		0.0047851404		0.0028189032				-51		-29				3.5606356494		0.0001940546		0.0001833073		0.0001881557		0.0002186054		0.0002237067												357.6467820017		371.7161317208

		50		1,871,638		1,936,877		9,775		5,858		0.01		0.00		1.0348566336		0.5992838875												55.3001834383		31.9126604195		0.9396289454		0.9666518201		0.0051961653		0.0030848431				-55		-32				4.0899759185		0.0002229037		0.0002094468		0.0002154703		0.0002459086		0.000252134												417.1950119732		431.7370256458

		51		1,769,463		1,847,534		10,470		6,400		0.01		0.00		1.0441212956		0.6112702961												60.3690300347		35.0299289663		0.934213783		0.9634240523		0.005639758		0.0033748676				-60		-35				4.6980103164		0.0002560416		0.0002391976		0.0002466766		0.0002764353		0.000284026												453.0560708482		473.0454916539

		52		1,815,785		1,891,651		11,509		7,177		0.01		0.00		1.0417813783		0.6235989226												65.9024900234		38.4516961999		0.9283378873		0.9598933993		0.0061179778		0.0036909529				-66		-38				5.3964378697		0.0002941059		0.0002730296		0.0002823103		0.0003105281		0.0003197755												534.033016076		556.3456515464

		53		1,778,423		1,856,617		9,885		6,313		0.01		0.00		1.0439681673		0.6386444107												71.9431501348		42.2077059326		0.9219655896		0.9560327621		0.0066329109		0.004035195				-72		-42				6.1986968355		0.000337829		0.0003114667		0.0003229756		0.0003485583		0.0003598135												600.8028237154		627.2190227848

		54		1,372,415		1,445,145		10,717		6,750		0.01		0.00		1.0529941745		0.6298404404												78.5375006238		46.3306073894		0.9150591314		0.9518128873		0.0071866457		0.0044098069				-79		-46				7.1202232633		0.0003880522		0.0003550907		0.0003693531		0.0003909261		0.0004046119												532.5686159399		560.7916501076

		55		1,386,859		1,463,741		11,728		7,423		0.01		0.01		1.0554360609		0.6329297408												85.7362930685		50.8562390124		0.9075786766		0.947202251		0.0077812431		0.0048171144				-86		-51				8.1787479957		0.0004457418		0.0004045457		0.0004222076		0.000438061		0.0004546855												618.1809795267		652.4504979622

		56		1,375,187		1,462,265		12,919		8,416		0.01		0.01		1.0633208429		0.6514436102												93.5949309661		55.8239399873		0.8994823577		0.9421669511		0.0084186989		0.0052595471				-94		-56				9.3946378229		0.0005120078		0.0004605419		0.0004823968		0.0004904214		0.0005105943												704.1064173045		748.6910291472

		57		1,384,196		1,479,824		12,509		8,132		0.01		0.01		1.0690855919		0.6500919338												102.1738961299		61.276892201		0.8907263624		0.9366706087		0.0091008983		0.0057396264				-102		-61				10.7912873547		0.0005881252		0.0005238586		0.0005508796		0.0005484928		0.0005729444												814.0804951244		870.3217280045

		58		1,222,709		1,317,443		12,865		8,463		0.01		0.01		1.0774787787		0.6578313253												111.5392141711		67.2624956007		0.8812650707		0.9306742849		0.0098295613		0.0062599475				-112		-67				12.39556915		0.0006755585		0.0005953461		0.0006287249		0.0006127867		0.0006423897												826.0114808073		890.0098415152

		59		1,139,778		1,237,235		13,420		9,009		0.01		0.01		1.0855052475		0.6713114754												121.7629626466		73.8327802199		0.8710512518		0.9241364181		0.0106061781		0.0068231561				-122		-74				14.2383507639		0.0007759901		0.0006759272		0.0007171207		0.0006838359		0.0007196315												884.456463158		960.0821319548

		60		1,111,560		1,208,384		14,016		9,504		0.01		0.01		1.087106409		0.6780821918												132.9238257831		81.0448584507		0.8600363311		0.9170127883		0.0114319319		0.0074319172				-133		-81				16.3550886631		0.0008913523		0.0007665954		0.0008173815		0.0007621909		0.000805418												990.7915983127		1077.0958965198

		61		1,061,679		1,159,548		14,881		10,206		0.01		0.01		1.0921832305		0.6858410053												145.1077000492		88.961421495		0.8481707408		0.9092565173		0.0123076105		0.0080888752				-145		-89				18.7865104332		0.0010238648		0.0008684122		0.0009309558		0.0008484127		0.0009005424												1087.015776755		1187.2204026874

		62		1,033,865		1,137,207		15,506		10,734		0.01		0.01		1.0999569576		0.692248162												158.4083552329		97.6512843098		0.8354043652		0.9008181127		0.0132335031		0.0087966046				-158		-98				21.5793984078		0.0011760772		0.0009825		0.0010594317		0.0009430645		0.0010058386												1215.9050680502		1337.4432394193

		63		971,203		1,081,948		16,626		11,590		0.02		0.01		1.114028684		0.6971009263												172.928156115		107.1899837829		0.821687097		0.8916455681		0.0142092835		0.0095575474				-173		-107				24.7874897948		0.0013509182		0.001110032		0.0012045402		0.0010467012		0.0011221761												1312.0158025885		1461.6232379627

		64		958,320		1,081,733		18,254		12,778		0.02		0.01		1.1287805743		0.7000109565												188.7788502908		117.6604353398		0.8069695171		0.8816845318		0.0152338778		0.0103739386				-189		-118				28.4725106194		0.0015517518		0.0012522164		0.0013681556		0.0011598553		0.0012504519												1487.0748125362		1678.5811609789

		65		950,651		1,079,260		18,538		13,404		0.02		0.01		1.1352851888		0.7230553458												206.0824282046		129.1536536882		0.7912037143		0.8708785581		0.0163053183		0.0112477148				-206		-129				32.7053633783		0.0017824423		0.001410275		0.0015522908		0.001283021		0.0013915794												1694.4805588497		1923.7186811397

		66		864,156		996,164		19,743		14,491		0.02		0.01		1.1527594555		0.7339816644												224.9720620148		141.7695439665		0.774344259		0.8591694579		0.0174205825		0.0121804062				-225		-142				37.567491255		0.0020474283		0.0015854143		0.0017590878		0.0014166341		0.0015464747												1769.2974270279		2039.5743385429

		67		874,079		1,022,372		21,115		15,509		0.02		0.02		1.1696562896		0.7345015392												245.5931305164		155.6177701715		0.7563493426		0.8464977675		0.0185754203		0.0131730095				-246		-156				43.1524451471		0.0023518083		0.0017787886		0.0019908004		0.0015610486		0.0017160379												2055.6662125456		2404.4229149226

		68		856,145		1,008,370		23,073		16,988		0.03		0.02		1.1778028255		0.7362718329												268.1043380083		170.8187084165		0.7371820961		0.832803354		0.0197641718		0.0142258393				-268		-171				49.5676836532		0.0027014388		0.0019914523		0.0022497673		0.0017165094		0.001901131												2312.823286411		2724.0498015153

		69		855,331		1,027,017		25,060		18,774		0.03		0.02		1.2007246318		0.7491620112												292.6789357167		187.5044933038		0.7168120936		0.8180261808		0.0209795801		0.0153383585				-293		-187				56.9366406555		0.0031030469		0.0022243016		0.0025383736		0.0018831211		0.0021025499												2654.1322214734		3186.8819342464

		70		844,517		1,030,658		25,849		19,954		0.03		0.02		1.2204111936		0.7719447561												319.5060551747		205.820166509		0.6952170418		0.802107254		0.0222126055		0.0165089849				-319		-206				65.4011002776		0.00356436		0.0024780038		0.002858999		0.0020608122		0.0023209918												3010.1625846698		3673.6361129387

		71		798,517		989,752		28,204		21,793		0.04		0.02		1.2394877003		0.7726918168												348.7921638205		225.9249375594		0.6723846528		0.7849897727		0.0234522498		0.0177348765				-349		-226				75.123924915		0.0040942539		0.0027529135		0.0032139474		0.0022492967		0.0025570153												3269.33134775		4052.2959938214

		72		791,164		1,000,532		29,893		23,669		0.04		0.02		1.26463287		0.7917907202												380.7626540163		247.9935677683		0.6483146815		0.7666205058		0.0246854019		0.0190116954				-381		-248				86.2921888269		0.0047029243		0.0030489749		0.0036053582		0.0024480313		0.0028109951												3720.7843938169		4705.4262467888

		73		751,433		973,735		31,073		25,383		0.04		0.03		1.29583742		0.8168828243												415.6635777177		272.2178893522		0.6230211021		0.746951413		0.025896718		0.0203333537				-416		-272				99.1207775813		0.0054020824		0.0033656113		0.0040350931		0.0026561701		0.0030830695												4059.3029676835		5260.1966845178

		74		717,281		959,852		32,372		27,715		0.05		0.03		1.3381812707		0.8561411096												453.763540144		298.8084729383		0.5965343795		0.7259415276		0.0270685552		0.0216917479				-454		-299				113.856522611		0.0062051805		0.0037016035		0.0045045982		0.0028725188		0.0033730811												4450.8580615237		5956.0548962954

		75		695,865		955,776		33,584		29,240		0.05		0.03		1.3735077925		0.8706526918												495.3557670234		327.9964579558		0.5689037725		0.7035591064		0.0281809765		0.0230764895				-495		-328				130.7829504307		0.0071276708		0.0040549588		0.0050147377		0.003095488		0.003680512												4959.896640179		6812.4566850807

		76		647,773		908,794		33,944		30,499		0.05		0.03		1.4029513425		0.8985093095												540.7603613227		360.0355618221		0.5401995862		0.679784047		0.0292118523		0.0244746431				-541		-360				150.2257378947		0.0081873027		0.0044227775		0.0055655978		0.0033230498		0.0040044127												5303.5136417714		7440.571583811

		77		599,742		861,039		35,701		32,593		0.06		0.04		1.4356823434		0.912943615												590.3267668306		395.204285389		0.510515265		0.654610556		0.0301370826		0.0258704897				-590		-395				172.5589784576		0.0094044643		0.0048011226		0.0061562616		0.0035526988		0.0043433275												5640.2522437686		8097.610558744

		78		579,368		852,548		36,020		34,756		0.06		0.04		1.4715137874		0.9649083842												644.4364575545		433.8083338195		0.4799691918		0.6280500338		0.0309309646		0.0272453339				-644		-434				198.2123800066		0.0108025747		0.0051849031		0.0067845574		0.0037814223		0.0046952173												6258.6661047905		9209.713464166

		79		521,708		793,200		35,604		36,048		0.07		0.05		1.5203907166		1.0124705089												703.5058736285		476.1832739391		0.4487060363		0.6001341185		0.0315667332		0.0285773829				-703		-476				227.6795327547		0.0124085345		0.0055677843		0.0074467849		0.0040056828		0.0050573832												6473.6317352548		9842.4495932669

		80		467,013		740,352		33,930		36,414		0.07		0.05		1.5852920583		1.0732095491												767.9896263285		522.6974511598		0.4168974681		0.5709178024		0.0320172931		0.029841728				-768		-523				261.5274062785		0.0142532436		0.0059421412		0.0081374305		0.0042214175		0.0054263946												6656.450073065		10552.4174369746

		81		406,546		665,502		34,429		37,609		0.08		0.06		1.6369660506		1.0923639955												838.3839968614		573.755191334		0.3847420349		0.5404825018		0.0322561565		0.0310104641				-838		-574				300.4072584269		0.0163721956		0.0062990718		0.0088488852		0.0044240608		0.0057980259												6656.0506260015		10895.728905721

		82		364,815		616,747		33,404		38,957		0.09		0.06		1.6905746748		1.1662375763												915.230755855		629.8003153684		0.3524639994		0.50893892		0.0322585893		0.0320529892				-915		-630				345.0671659989		0.0188061605		0.0066284946		0.009571187		0.0046085944		0.0061672073												6860.7694599326		11598.6430988447

		83		317,289		565,774		32,623		39,836		0.10		0.07		1.7831503771		1.2211016767												999.1213329437		691.3199971505		0.3203109317		0.4764295041		0.0320029485		0.0329365243				-999		-691				396.3664182885		0.0216019698		0.0069193471		0.0102918158		0.0047696315		0.0065279971												6854.0673948318		12221.8328597701

		84		279,234		522,095		31,731		41,308		0.11		0.08		1.8697400746		1.301818411												1090.7013685424		758.848998322		0.2885498818		0.4431302554		0.0314721751		0.033626895				-1,091		-759				455.292050439		0.0248134167		0.0071599085		0.0109955757		0.0049015401		0.0068735826												6928.7496124692		12954.9608175298

		85		244,874		485,320		30,524		41,775		0.12		0.09		1.9819172309		1.3685952038												1190.6756828376		832.9743167099		0.2574620097		0.4092516114		0.0306553754		0.0340896081				-1,191		-833				522.9778347218		0.028502292		0.0073382574		0.0116646089		0.0049986099		0.0071963168												6979.4702493318		13832.7323497215

		86		204,981		430,173		27,775		42,335		0.14		0.10		2.0985993824		1.5242124212												1299.813700239		914.3402888224		0.2273356266		0.3750380954		0.0295493962		0.034291244				-1,300		-914				600.726095144		0.0327395722		0.0074428712		0.0122785868		0.0050552675		0.0074878032												6710.9902461244		14083.6799856869

		87		173,520		383,810		25,418		40,980		0.15		0.11		2.2119064085		1.6122432922												1418.9553710398		1003.6541907629		0.1984577169		0.3407664147		0.0281602643		0.034201164				-1,419		-1,004				690.032765115		0.0376067857		0.0074633568		0.0128151295		0.0050663383		0.0077390346												6525.5294544498		14433.8604190431

		88		139,395		326,086		22,655		40,513		0.16		0.12		2.3392948097		1.7882586625												1549.01763586		1101.6923862486		0.1711041535		0.306741706		0.0265043351		0.0337935002				-1,549		-1,102				792.6161702999		0.0431975813		0.0073912856		0.0132504998		0.005027355		0.007940598												6021.5268427127		14086.1264897078

		89		113,731		287,928		20,759		38,769		0.18		0.13		2.5316580352		1.8675755094												1691.0014826239		1209.3070751746		0.1455289816		0.2732916774		0.0246089724		0.0330493559				-1,691		-1,209				910.4500904622		0.0496195299		0.0072210797		0.0135606046		0.0049349023		0.0080829542												5643.2787584906		14286.8520137401

		90		89,678		238,226		17,257		36,153		0.19		0.15		2.6564597783		2.0949759518												1845.9996503839		1327.4337013864		0.1219533336		0.2407584944		0.0225125811		0.0319590939				-1,846		-1,327				1045.8017364307		0.0569961946		0.0069508759		0.013722318		0.0047869851		0.0081567988												5111.3047425202		13577.9754632307

		91		68,980		197,406		15,012		34,640		0.22		0.18		2.8617860249		2.3074873435												2015.2050392824		1457.0990840536		0.1005547012		0.2094884038		0.0202638341		0.0305245361				-2,015		-1,457				1201.2753728942		0.0654695078		0.0065832668		0.0137151027		0.004583396		0.0081535097												4516.0866496121		12924.0736612544

		92		54,437		163,780		12,385		30,736		0.23		0.19		3.0086154637		2.4817117481												2199.919891374		1599.4303433252		0.0814574341		0.1798192973		0.0179199829		0.028760844				-2,200		-1,599				1379.8624263593		0.0752025022		0.0061258029		0.0135228611		0.0043260496		0.0080656808												4093.7986142527		12316.665816307

		93		39,693		129,373		9,988		26,466		0.25		0.20		3.2593404379		2.6497797357												2401.5658129688		1755.6646978548		0.0647253976		0.1520666658		0.0155442302		0.0266978077				-2,401		-1,755				1584.9990423851		0.0863824478		0.0055911383		0.0131358908		0.0040192409		0.0078877324												3428.7785009218		11175.5564205215

		94		29,537		101,421		7,869		23,485		0.27		0.23		3.4336933338		2.984496124												2621.6947156282		1927.1602193598		0.0503576981		0.1265086828		0.0132022511		0.0243802501				-2,621		-1,927				1820.6321995375		0.0992244549		0.0049967151		0.0125527551		0.0036697779		0.0076165774												2930.7927236368		10063.4434378566

		95		21,097		76,998		6,219		19,632		0.29		0.25		3.6497132294		3.156777617												2862.0007600192		2115.4076377005		0.0382882219		0.1033714422		0.010958092		0.0218672738				-2,862		-2,115				2091.2956521443		0.113975613		0.0043639236		0.0117818235		0.0032869325		0.0072523034												2404.5435083442		8775.8942529976

		96		14,704		57,976		4,639		16,099		0.32		0.28		3.9428726877		3.4703599914												3124.3333945492		2322.0432990922		0.028389442		0.0828156169		0.0088698082		0.0192301448				-3,124		-2,322				2402.1971630452		0.1309197454		0.0037167385		0.0108421995		0.0028821619		0.0067988126												1925.0439361552		7590.2031584966

		97		10,308		42,536		3,281		12,540		0.32		0.29		4.1265036865		3.8220054861												3410.7115891297		2548.8633900935		0.0204805229		0.0649259544		0.0069853157		0.0165487388				-3,410		-2,549				2759.3187047587		0.1503828694		0.0030799198		0.0097637513		0.0024685664		0.0062643302												1550.1466178716		6396.685733196

		98		6,804		29,199		2,270		9,823		0.33		0.34		4.2914462081		4.3273127753												3723.3393736144		2797.8395510104		0.0143392457		0.0497050061		0.0053389878		0.0139066632				-3,723		-2,798				3169.5315570098		0.1727394699		0.0024769537		0.0085860164		0.0020600844		0.0056616742												1175.3193529073		5043.8197803555

		99		5,202		21,960		1,702		7,129		0.33		0.32		4.2214532872		4.1886016451												4064.6228005004		3071.1360144378		0.0097167531		0.0370722646		0.0039494936		0.0113853967				-4,064		-3,071				3640.7285151787		0.1984197041		0.0019279953		0.0073558678		0.0016704669		0.0050081619												1032.1793006098		4357.2967015362

		100		3,000		14,000		1,031		4,994		0.34		0.36		4.6666666667		4.8438409311												4437.1884624392		3371.1284179147		0.0063536738		0.0268694202		0.0028192448		0.0090580266				-4,437		-3,371				4181.9757534581		0.2279176786		0.0014481146		0.0061240159		0.0013121319		0.0043250352												683.7530356904		3190.8474998886

		101		8,828		36,717		2,604		13,547																				4843.9037070746		3700.4244542235		0.0039959278		0.0188717655		0.001935589		0.0069833543										4803.6872646774		0.2618009559		0.0010461377		0.0049406462																2311.1788389052		9612.5456986952

		102		685		2,836		216		1,448																				5287.8987047831		4061.886538836		0.0024085144		0.0128049532		0.001273598		0.0052012267										5517.825233143		0.3007214752		0.000724292		0.0038507244																205.9942105163		852.8461036851

		103		544		844		16		81																				5772.5905391572		4458.6566915442		0.0013858863		0.0083654741		0.0008000154		0.0037298777										6338.1301958163		0.3454280957		0.0004787241		0.0028896698																187.9128840456		291.5413127472

		104																												6301.709505635		4894.1838485593		0.0007580632		0.0052425562		0.0004777094		0.0025658034										7280.3854202965		0.3967810054		0.0003007851		0.0020801467

		105																												6879.3278206787		5372.2538424915		0.0003923432		0.0031388565		0.0002699058		0.0016862734										8362.7205864361		0.455768272		0.0001788176		0.0014305912

		106																												7509.8909624516		5897.0223108109		0.000191165		0.0017874719		0.0001435628		0.0010540762										9605.9606146449		0.5235248535		0.0001000796		0.000935786

		107																												8198.2518842006		6473.0508188485		0.0000872025		0.0009634313		0.0000714908		0.000623634										11034.026352593		0.6013544362		0.0000524396		0.0005793637

		108																												8949.7083636561		7105.3465113368		0.0000370172		0.0004888581		0.0000331294		0.0003473506										12674.3948298208		0.6907545182		0.0000255698		0.000337681

		109																												9770.0437759002		7799.4056371624		0.0000145268		0.0002321477		0.0000141928		0.0001810614										14558.6279358882		0.7934452225		0.0000115262		0.0001841965

		110																												10665.5716034987		8561.2613256712		0.0000052324		0.0001025071		0.0000055806		0.000087759										16722.9796942205		0.9114023933		0.0000047688		0.0000934252

																																						1.0000310646		0.9999506962														0.1825614853		0.3239438982																178321.934024391		336571.79034974

																																																																										514893.724374132

																																																																								0.3463276509		0.6536723491

																						8.1739054311		7.4853907188





Sheet1

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Males, 138,053,563

Females, 143,368,343

Age

# people

U.S. Census 2000 by age

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



females/males

fem/male mort

Age

Ratio

U.S. Census 2000 females/males (#, mortality)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Males, 1,175,460

Females, 1,215,939

Age

Number of people

U.S. mortality by age
1999 CDC

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Males, 2t = 8.2yrs

Females, 2t = 7.5 yrs

dementia incidence

Age

probability

U.S. mortality rate by age
1999 CDC / 2000 census

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0



Males over 50 chances

Females over 50 chances
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U.S. Estimate: Dementia Incidence (2000 Cens; prevalence: 4,036,284)
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rate 40 = 1 Td = 5 yrs
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male=34%

female=66%
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male=170,603

female=329,115

Age

# / yr

U.S. Dementia Incidence
 (4 million / 8yr)
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Age

probability/ year (Total=1)

Mortality rate - Gompertz trend
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Probability of Life

U.S. Census 2000 - Gompertz
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Males

Females

Age

probability

U.S. mortality rate by age
1999 CDC / 2000 census
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