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I. INTRODUCTION 

- What are the' long-range crime trends in New Hampshire? 

- How does the New Hampshire Criminal Justice System process 
offenders? 

- How many offenders are there now and how many can we expect 
in future years? 

- How long does it take to process an offender? 

These are some of the questions that are addressed in this report. 

New Hampshire does not have a formally organized criminal justice 
system. Because each of the criminal justice components (i.e. courts, 
prosecution, police, corrections, parole and probation) are independently 
organized, little has been done to examine and understand how the actions 
of one of the components affects the others. While legislation, time and 
money regulate and constrain the .system of detention, apprehension, pro
secution, adjudication and corrections, the glue that holds the system 
together is the offender. The numbers that characterize the flow of 
offenders through the criminal justice community exhibit the character
istics of a system. This report addresses some of those numbers. 

This report evaluates available data which was obtained from each of 
the major elements of the criminal justice community and examines the way 
in which offenders flow through the system, from criminal offense through 
incarceration and subsequent parole or release. 

Section II presents a static picture of the New Hampshire criminal 
justice system. Data for the year 1975 is presented in order to focus 
on major problems. Subsequent sections treat data obtained from police, 
the court system, and on populations of inmates and pa~olees. Data ort 
time delays through the system is presented in Section VI. The three 
appendices deal with mathematical techniques which have been applied 
in the derivation of formulas used.in this report. 
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II. A STATIC PICTURE OF THE NEW HAMPSHIRE 
CRIMINAL JUSTICE SYSTEK 

This section contains data and analysis for calendar year 1975. The 
number of offenses committed, the number of crimes reported, the number 
of court dispositions, arrests, prosecutions, and inmates in our prisons 
are analyzed. 

A picture of how offenders flow through the New Hampshire criminal 
justice system is shown in Figure 11.1. There are many paths through 
the criminal justice system, but only one which leads to detention. In 
this paper, any path which does not lead to detention is considered 
diversion - diversion in the sense that if a person is not detained for 
the commission of a crime, he is, in fact, on the street and in a posi
tion to commit other offenses. The total number of crimes in this State 
was estimated to be 92,300 in 1975. New Hampshire police reports and 
the results of victimization studies (1) conducted at the National 
level both show that approximately 40% (36,920) of the total number of 
crimes committed in this State are actually reported to the police (2). 
Of those Part I crimes reported, more than 75% are not cleared by any 
means. 

Reference is made to Appendix C where the total number of arrests 
reSUlting from the number of crim~'/'t'? reported is estimated to be 8,396. 
Of this total, 96% were prosecuted, and 71% were sentenced. Sixty 
percent of those sentenced were given dispositions other than incar
ceration (the categories 'suspended sentence', 'fine', and 'probation' 
account for a large fracttpn of these dispositions). Only 5.7% of the 
total reported crimes result in a verdict of not guilty, or dismissed 
for lack of evidence. 

In 1975, 2,392 people went through the State correctional institutions. 
These people were detained in the State Prison, the Youth Development Cen
ter, the ten County Houses of Correction, or the Forensic Unit at the 
State Hospital. This figure represents nearly 6.5% of the crimes known 
to the police, and 28.5% of those actually arrested in 1975. 

Figure 11.2 represents the flow of offenders from arrest through 
detention. Here the total number (8,396) is separated into both adult 
and juvenile arrests. The numbers used were developed from the number 
of offenses cleared by the arrest of adults and juveniles~ and from 
pertinent figures provided by other states concerning the ratio of the 
numbers cleared to the number of arrests (3).* 

Data obtained from the Houses of Correction, the State Prison, the 
Youth Development Center and the Forensic Unit were used to compile 
Figure II. 2. Note that 48% of the adults arrested wel:'e actually de
tained, whereas only 12% of the youths arrested were detained. 

*See also Appendix C. 
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TABLE 11.2 

NEW HAMPSHIRE CLEARANCE RATES FOR 1975 

(The percentage of offenses known to Police which were cleared by arrest 
or by other means.) 

TOTAL # OF INDEX OFFENSES = 36,920 CRIME RATE + 4,343/100,000 POPULATION 

OFFENSE CLEARANCE RATE (%) 

All Part I Offenses 29 

a. Person Crimes 70 

Murder 73 

Manslaughter 59 

Rape 52 

Robbery 62 

Aggravated Assault 80 

b. Property Crimes 24 

Burglary 26 

Larceny 22 

Motor Vehicle Theft 27 
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The probabilities 0.£ a criminal proceed.ing from one stage to another 
in the State criminal justice system has been calculated, and is presented 
as Table 11.1. 

The 22% clearance rate for larceny in 1975 is the lowest of all the 
clearance rates. As a summary, Table 11.2 shows the clearance rates for 
all Part I offenses. 

The capacity of the State Prison and the Youth Development Center is 
one of the factors which must be taken into consideration when assessing 
what to do with an offender. In a subsequent section of this report, 0 it 
is shown that the population of the State Prison and the Youth Develop
ment Center has remained relatively stable for the past 10 years. The 
County Houses of Correction are used at about 70% capacity. If we 
examine the prison' population more closely, we note that 54% are there 
for the first time; 23% were there once before; 11% have been there 
twice; 12.% have been there 3 or more times. Twenty-four percent of all 
inmates released on parole come back to the prison. The percentaDe of 
prisoners at the State Prison who were incarcerated for violent c!'.imes 
has increased from 25% to 42% in the past ten years. 

Because of limited cell space, an increase in the number of people 
sentenced to prison effectively decreases the length of time a prisoner 
will be incarcerated. In effect, prisoners are given an early parole 
in order to free space for incoming prisoners. As a result, in 1975, 
the average minimum sentence given to inmates at the State Prison was 
2.5 years, while the average time served was only 9 months. 

Recidivists (i.e. the number of people in prison now who were there 
before) account for nearly 30% of our prison population; however, this 
is not the whole story. Sixty-six percent of the prison population 
have had previous convictions. Fifty-five percent of the prison 
population was formally at the Youth Development Center. 

The static picture just,. presented gives a capsule view of where 
New Hampshire's criminal justice system was in 1975. In order to 
examine what the system is likely to do in the future, the succeeding 
sections of this report analyzed the variations in the system which 
have occurred in the past, and project these results i.nto the future. 
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III. OFFENSE DATA 

From Figure 111.1, it can be seen that New Hampshire's crime rate will 
equal the national crime rate some time in 1985 or 1986 unless something is 
done. This projection for New Hampshire is conservative, a fact which is 
confirmed by the actual data for the past five years. It is probable that 
a new trend has been established during this time period for New Hampshire, 
and that: a less conservative projection would cause the New Hampshire crime 
rate to exceed the national rate at an earlier date~ 

The dip in the national data is probably accounted for by an FBI re
definition of larceny-theft which occurred in 1972. The rapid increase in 
New Hampshire's crime rate for the past four years is largely accounted for 
by this change. The trend, however, remains large and is only slightly 
influenced by this change. 

A number of different mathematical curves were used to try to fit the 
crime rate data (5) from 1959 through 1975. It was found that most of the 
data could be fit very well by an exponential curve of the form 

Rate:::: AeBt 

where A and B are constants, e is the base of the natural logarithms and 
t is the time in years (Appendix A should be consulted for a more complete 
discussion). 

In Figure 111.1, the data from the FBI reports is shown in solid black 
lines and the exponential curve derived from this data is shown by dots. 
Both the United States crime rate and the New Hampshire crime rate are 
displayed on the same chart as a function of the year. The mathematical 
formula which best fits this data is used to extrapolate the trend shown 
from 1959 through 1975 into the future. 

The crime rate data has been further broken down into rates per 
100,000 population for violent crimes and property crimes. Violent crime 
data is shown in Figure 111.2. Once again, the data is very well repre
sented by an exponential curve. New Hampshire will not see as rapid an 
increase in violent crimes during the next few years as will the rest of 
the nation if this projection holds true. 

Most of the rapid increase in New Hampshire's crime rate is explained 
by increases in property crime. Figure 111.3 shows the curves for this 
data. ~fote once again the rapid increase in property crime during the 
past four years. 

Individual Part I offense data is shown in Figures 111.4 through 
111.10. The murder rate by year is shown in Figure 111.4, both for the 
United States and New Hampshire. If United States' data for the past 15 
years is examined, an exponential curve is once again a good approxima
tion. An examination of New Hampshire's data reveals that the variability 
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in the data is quite large. The small number of reported murders is res
ponsible for this large variability. The total number of reported murders 
and non-negligent manslaughters for calendar year 1975 was 24. It is, 
therefore, difficult to come to any conclusion about trends in data with 
respect to murder. 

Xn Figure 111.5, rape information is presented for the United States 
and New Hampshire. Once again, New Hampshire's data exhibits a large 
degree of variability. The explanation is the same as in the previous 
paragraph, that is, there are a very small number of rapes reported in 
New Hampshire; in 1975 the number was 71. Once again, however, note that 
the numbers for rapes in the United States i.s increasing rapidly. 

The trend in the rate for aggravated assault* is shown in Figure 11106. 
Both New Hampshire and the United States exhibit a strong exponential trend. 
Aggravated assault is the one crime against persons where the New Hampshire 
rate is increasing more rapidly then the national rate. The total of 485 
reported aggravated assaults in calendar year 1975 is also large enough to 
allow statistical predictions to be made. 

There were 236 robberies reported in New Hampshire in 1975. The long
range trend data for robbery is shown in Figure 111.7. National data 
strongly exhibits an exponential rise in rate and the New Hampshire data 
follows suit. The total number of robberies, while less than the number 
of aggravated assaults, is still sufficiently large to allow statistical 
predictions to be made. 

The remaining portion of this section describes trends for the three 
property crimes of burglary, larceny and motor vehicle theft. These three 
offenses accounted for 97% of the total number of offenses in 1975. Clearly, 
property crimes account for most of the rapid increase in crime rate in New 
Hampshire. 

Burglary by year is shown in Figure III. 8. ThE~ curves for the United 
States and New Hampshire are almost parallel and both increase at an expo
nential rate. 

*Aggravated Assault - Assault with intent to kill or for the purpose of in
flicting severe bodily injury by shooting, cutting, stabbing, maiming, 
poisoning, scalding, or by the use of acids, explosives or other means. 
Excludes simple assaults. 
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In Figure III. 9, data on larceny ate displayed. Larceny accounts 
by far for the largest number of offenses known to police (17,470 in 
1975). If the present rate of increase of larceny continues, the New 
Hampshire rate will equal the national rate sometime in 1980. It is 
clear that a given change in the larceny rate will have a much larger 
effect on the crime rate than the same change for ~~y other offense. 

The remaining Part I offense, motor vehicle theft, accounted for 
only 2,111 of the offenses reported in 1975 in New Hampshire. The 
data over the 15 year period shown in Figure 111.10, clearly indicates 
once again, an exponential trend both for the United States and for 
New Hampshire. 

The offense data which is described above clearly demonstrates 
that New Hampshire has a crime rate which is increasing more rapidly 
than the crime rate in the nation. The exponential character of the 
data indicates that there is a mechanism which is operative in New 
Hampshire and in the nation which results in the crime rate rising 
much more rapidly than the population (see Table All for supporting 
data). 
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IV. TRENDS IN COURT DATA 

Generally, the courts of New Hampshire are saturated with cases. Both 
the Supreme and Superior Courts are having difficult timesdlsposing of the 
large number of cases entered each year. The number of criminal cases left 
pending at the end of the year exhibit a long-range trend which rises even 
more rapidly than the rate of increase of offenses known to the police. 

The available information from the courts which is useful for statis
tical purposes consists mostly of data on case10ads (6). It is important 
to note that 'caseload' is not equivalent to 'offender'. A single person 
may be accused of several offenses5 In other words, each offense, not 
each offender, is counted as one case. 

Data for the twelve year period from 1964 to 1976, is analyzed in this 
section. Data from the Supreme and Superior Courts are compiled by periods 
which begin on August 1 and end July 31 the following year, while the muni
cipal and district court data cover the period from January 1 to December 31 
of each year. 

Figure IV.1, shows data from the Supreme Court (7). Actual case10ads 
are shown by bars. The curves which fit this data are also exponential 
in form, and show the data projected through 1984. Note that the number 
of cases pending at the end of the year crossed the curve showing the 
number of cases disposed of during the year 1974. This means that the 
New Hampshire Supreme Court will be unable to handle a significantly 
larger number of cases than it now handles without major changes in its 
operation. The time it takes for the number of cases to double (T) is 
also shown. 

Superior Court data is presented in Figure IV.2. The exponential 
nature of this trend is once again clear (8). The projected number 
of cases pending will equal the projected number of cases disposed of 
by the Superior Court early in 1978 if past trends persist; this might 
be considered a measure of the 'saturation i of the court system. Cer
tainly as long as the number of offenses known to the police doubles 
every 5.3 years, we can reasonably expect that the number of criminal 
cases entered in the Superior Court will also rise sharply. These 
results strongly suggest that new ways must be found to allow the 
Superior Courts to handle a great many more cases during the course of 
a year. Once the Superior Court system reaches saturation, the load on 
the Supreme Court should level off. 

The only case10ad data available from the Municipal and District 
Courts is the number of cases entered during the calendar year (9). 
From Figure IV.3 it can be seen that this data also follows the fami
liar exponential curve. MOst juvenile cases are handled by these 
courts. 



1000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

-22-

NEW HAMPSHIRE SUPREME COURT 
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V. CORRECTIONS 

The correctional system in New Hampshire does not exhibit the same 
trends that were found with either the police or court data. In fact, the 
prison population has remained almost constant during the past ten years. 
The fixed number of available cells is the reason the prison population 
cannot increase without additional facilities. The parole population~ 
on the other hand, exhibits the same exponential increase as the other 
elements of the criminal justice system already discussed. The average 
daily population of inmates at the State Prison has been 232 ± 18* over 
the past 8 years. Therefore, the parole population has to increase in 
order to accommodate the ever-increasing numbers sentenced and the fixed 
number of cells (see Figure V.l). 

Since 1968, the annual number of violent offenses known to the police 
has increased from 270 to 709. A mathematical analysis of this data shows 
that the number of violent offenses known to the police can reasonably be 
represented by a straight line: 

Violent Offenses = 217.82 + 67.84 x (Year - 1967) 

Using this equation, we can see that there will probably be 1,000 violent 
offenses committed in 1979 unless some change occurs. In fact, with 95% 
confidence, the number of violent offenses which the police w!ll report 
in 1979 will lie between 679 and 1,395. 

What does this have to do with the prison population? As shown in 
Table V.l, this saturation of the prison population results in an ever
decreasing percentage of the violent offenders known to police ending up 
in prison. 

It takes approximately 8.8 years for the parole population to double. 
By 1984, there will be almost 500 people on parole if nothing changes. 

One often-used definition of recidivism is the number of inmates 
returned with a new sentence divided by the total number of inmates re
leased from the prison on parole. Using this definition, the recidivism 
rate stays reasonably constant and, if it exhibits any trend, it shows a 
slight decrease from 34.8% in 1966, to 24.3% in 1975. In fact, the 
average recidivism rate over this 10 year period is 30.3%. 

The situation at the Youth Development Center (YDC) is almost the 
same in that the population haa remained relatively constant since 1968, 
with an average population of 190 ± 13**. The per capita cost of main
taining an inmate at the Youth Development Center in 1975 was $12,296 
(see Figure V.2 for population and parole data). 

*The standard deviation of the mean average daily population is 18. 

**The standard deviation of the mean average daily population is 13. 
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TABLE V.1 

Percentage of violent offenses known to police which result in incarceration. 

YEAR INMATES/VIOLENT OFFENSES (PERCENT) 

Actual Calculated 

1968 1 76 69 

1969 2 67 63 

1970 3 53 58 

1971 4 42 52 

1972 5 45 46 

1973 6 37 40 

1974 7 36 34 

1975 8 34 28 

1976 22 

1977 16 

1978 10 

1979 5 

aO = 75.21 8y •x '" 6.04 

a1 = -5.88 So = 4.71 

r2 = 0.87 81 = 0.93 

r = 0.93 
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The County Houses of Correction account for most of the other available 
cell space in the State of New Hampshire. These 10 County Houses of Cor
rection were designed to handle 542 prisoners. In 1976, the average daily 
inmate population at these 10 County Houses of Correction was 222. This 
equates to 41% of the original design capacity. Only prisoners whose 
sentence is for less than one year and a day are presently sent to Houses 
of Corrections. Prisoners with longer sentences go to the State Prison. 
Table V.2 presents an estimate of the average daily inmate population of 
the County Houses of Correction and the jails for 1976. The capacity 
figures take into account a recent court decision concerning the space 
allocation per prisoner.* This change in definition of capacity is a 
major factor increasing the percentage utilization of these facilities 
from 41% to 71%. 

Analysis of data from the New Hampshire State Prison for 1976 shows 
that the average minimum sentence imposed by the courts was 2.81 years. The 
average time served during the same time period was 270 days. Table V.3 
shows tl1e average daily population, the average number of days served, and 
the throughput (the total number passing through each institution) for 1976. 

Figure V.4 shows offender flow through the New Hampshire State Prison 
for the year 1974. Note the large number of prisoners who left the prison 
on conditional release. Only 4% left after completing their sentence. 

*Federa1 District Judge Hugh Bownes - Opinion Handed Down on December 6, 1976. 
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TABLE V.2 

BEST ESTIMATE AVERAGE DAILY INMATE POPULATIONS - 1976 
~S OF CORRECTIONS AND JAILS 

HOUSES OF CORRECTION ~ JAILS 
~ . . . 

~ S Pol Z @5 0 0 
Pol H Il-I H Il-I 

tl ~ ~ ~ tl ~ N t-=I ~ N 

~ 
H ~ H ~ H t-=I H t-=I 

~ H j:::) C,.) H j:::) . H . <x: H . 
Cl ~ :::> Cl ~ :::> Cl 

COUNTY ~ C,.) ~ ~ C,.) tN! ~ 
----

Belknap 16.0 40 40 4.3 26 17 20.3 

Carroll 8.6 28 31 2.0 8 25 10.6 

Cheshire 19.7* 24 82 4.3 10 43 24.0 

Coos 7.7 24 32 2.2 24 9 9.9 

Grafton 10.6 24 44 4.0 40 10 14.6 

Hillsborough 68.0 80 85 17.3 74 23 85.3 

Merrimack 17.7* 20 89 10.8 24 45 28.5 

Rockingham 34·0* 28 121 5.7 42 14 39.7 

Strafford 32.7* 20 164 7.5 20 38 40.2 

Sullivan 6.5* 22 30 4.3 8 54 10.8 ---

STATE A\i'ER~GE 221.5 310 71 62.4 276 23 283.9 

*Based on S,amp1es 

**Based on 6 Samples - 1972-1975 . 

TOTALS 

Z 
0 
H 

~ 
~ N 

H 
H t-=I 
~ H 

H 

etJ :::> 
C,.) tN! 

66 31 

36 29 

34 71 

48 21 

64 23 

154 55 

44 65 

70 57 

40 101 

30 36 

586 48 
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TABLE V.3 

Throughput (T), Average Daily Population (p) and the Average Number of 
Days Served (8) - 1976 Data. 

YOUTH 
STATE DEVELOPMENT HOUSES OF COUNTY 
PRISON CENTER CORRECTION** JAILS** 

(POPULATION) P 232 190 222 62 

(DAYS) S 270 120* 55 9 

(DAYS) T 314 570 1,473 2,514 

NOTE: T = 365 (~) 

*5 was estimated by knowledgeable personnel at the State Prison and 
at the Youth Development Center. T was calculated. It is interesting 
to note that NPS shows T to be 319 for 1974, and 298 for the period 
from July, 1974 through JWle, 1976. 

**Data from county reports. 
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FIGURE V.4 
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VI. TIME DElAYS THROUGH THE NEW HAMPSHIRE 
CRIMINAL JUSTICE SYSTEM (12) 

In 1975, the average time delay through New Hampshire's Criminal 
Justice System from initial complaint or indictment to court disposi
tion for felonies was 167.18 days, while, appeals in felony cases 
took an average of 197.25 days. If the data for felonies and appeals 
is combined, the average time for the process was 187.21 days. 

The average time taken by the New Hampshire criminal justice system 
to process an alleged offender in 1975 is shown in Table VI.1. The 
greatest delay occurred between indictment and arraignment (73.43 days). 
The next longest delay came between the probable cause hearing and in
dictment (61.39 days). These long periods of time can be largely ac
counted for by prosecution and grand jury delays. A large delay (61.30 
days) also occurs between arraignment and trial. 

The time to process juveniles in 1975 was considerably shorter. 
The average time delay between petition and first appearance was 15.73 
days. The average time delay between first appearance and disposition 
was 43.85 days. The time delay for an individual juvenile was often 
much longer. Fifty percent of the juvenile cases required three court 
appearances. Ten percent required four. The average time delay be
t~een petition and second appearance was 69.96 days, and the average 
time delay between petition and third appearance was 100.06 days. 
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TABLE VI.l 

AVERAGE TIME DELAY - NEW HAMPSHIRE 
CRIMINAL JUSTICE SYSTEM (1975) 

STAGE OF PROCESS TIME DELAY (DAYS) 

Offense to Complaint 55.22 

Complaint to First Appearance 14.71 

First Appearance to Probable Cause 13.15 

Probable Cause to Indictment 61.39 

Indictment to Arraignment 73.43 

Arraignment to Trial 61.30 

Trial to Finding or Verdict 1.50 

Finding or Verdict to Disposition 7.18 

,.) 
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VII. SUMMARY AND CONCLUSIONS 

This document has made use of existing data from segments of New Hamp
shire's criminal justice community. The information has been presented, 
insofar as possible, without making judgments or trying to influence the 
reader. Much o.f that which follows is judgmental and results from an 
analysis of the data in this report. 

The violent crimes of murder, rape, aggravated assault and robbery 
account for approximately 3% of the serious crimes in New Hampshire. All 
segments of the New Hampshire criminal justice community deal effectively 
with these crimes. Most offenders who commit violent crimes are arrested, 
adjudicated and incarcerated. 

The other 97% of the serious crimes consist of larcenies, burglaries 
and motor vehicle thefts. The remarks made below are pertinent to these 
offenses. 

Long-range trends in crime show that the crime rate in New Hampshire 
has b~en increasing six times more rapidly than the population. As one 
consequence, court dockets are full. The number of cases pending in the 
courts at the end of the year is increasing faster than the number of 
cases disposed of. On the average, the New Hampshire prison is full. 
Therefore, criminals who go to prison are released after having spent 
a shorter and shorter time in jail. 

Corrections facilities in the State have essentially been full for 
some time. One of the consequences of this fact is that people are re
leased long before their sentences are completed. The number of people 
on parole continues to go up. Another serious consequence is that the 
saturation of the population of the prison limits the options of the 
court. 

The courts are also in a situation which approaches saturation. 
One of the consequences of this is the long delay time requested to 
process cases through the courts. The jails fill while the accused 
await trial. 

Police have an ever-increasing load due to the rapid increase in 
crime. New Hampshire's 1975 crime rate of 3,347 serious crimes per 
100,000 population is approximately equal to the crime rate of 3,370 
serious crimes per 100,000 population which was experienced in 1968 in 

17 the United States. It will be recalled that 1968 was the year in which 
the "War Against Crime" was launched because a crime rate of 3,370 was 
periliously high. Police only clear approximately 20% of the crimes they 
know about. Many police officers report that they spend a large portion 
of their time on non-crimi.nal activities. In some jurisdictions this 
amounts to 80% of total aVailable police time. 
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If it is assumed that one criminal accounts for one of the total es
timated number of crimes, then the chance of a criminal actually being 
detained in a house of correction, prison or jail, is 4%. If each 
criminal commits more than one of the estimated crimes, this percentage 
is, of course, higher. If the assumption is that each one of the esti
mated crimes resulted in one victim then the chance of being a victim of 
a crime is about 11%. If each person is victimized more than once, 
instead of the above assumption, then, of course, the percentage is higher. 
One can only conclude that the chances of incarceration for the commission 
of a serious property crime is less than the chance of a person being the 
victim of a similar crime. 

These results raise the question as to whether the probability of im
prisonment in New Hampshire is sufficiently high to deter potential criminals. 
Even though the public may not be aware of the low probability of being in
carcerated for committing a serious criminal act, the criminal, through his 
own experience with the system, knows that his chance of going to prison is 
small. 

Summarizing these results, crime in New Hampshire is common and it 
involves a substantial portion of the population. Recent studies (4) sho~ 
that there is a direct relationship between the crime rate and the cer
tainty of punishment. The small probability of imprisonment in New 
Hampshire for the commission of serious offenses may be much too small 
to have any deterrent effect on criminal activity. 

If the pressures on the criminal justice community in New Hampshire 
are to be reduced, new and inventive approaches are required. Proposed 
changes in one component of the system should not be undertaken without 
detailed study since changes in anyone segment of the system will in
variably have an impact on the other components of the system. 
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APPENDIX A 

TECHNICAL DISCUSSION OF NEW HAMPSHIRE CRIME TRENDS 

Data has been analyzed to establish long-range trends. The Crime In
dex including Violent and Property Crimes, Criminal Homicide, Forcible Rape, 
Robbery, Aggravated Assault, Burglary, Larceny-Theft and Auto Theft data was 
extracted starting with the 1959 UCR report of the F.B.I. Reference (2) 
containssthis data. Data from courts and correctional institutions were 
also analyzed. 

Six different functional relationships between the data and time were 
tried. A regression curve was determined and the correlation coefficient 
calculated for each curve*. It was found that an exponentially increasing 
curve most nearly fits almost all of the data. The six functions tried 
are: 

(Linear) y = a + bx, 

y = aebx, 
y = axb , 

(Exponential) 

y = a + b/x, 

(Hyperbolic) y = l/(a + bx), and 
y = x/(a + bx) 

Tables A-I and A-2 show the computed values of the parameters of the 
exponential curves which best fit the data. Rate rather than index for 
the crime data was used because the population is thereby removed from 
the problem. The linear relationship between crime index and population 
has previously been established (2, 13). 

Table A-I also contains the parameters which show an exponential in
crease in New Hampshire population over the same 15 year interval. 

Making use of these facts: 

Eq. (1) Crime Index - (crime rate) x (population) + Constant 

Eq. (la) I = RP .... C in symbols 

Eq. (2) R= aebt where t is time in years, and 

Eq. (3) P = AeBt 

*See Appendix B for a simplified derivation of regression and correlation 
coeffic.ients. 



CRIME CATEGORY 

Index 

Violent 

Property 

Homicide 

Rape 

Aggravated Assault 

Robbery 

Larceny 

Burglary 

MV Theft 

Popu1atio'l 

ASSUMPTION: 
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TABLE A-I NEW HAMPSHIRE PARAMETERS 

CORRELATION 
a b COEFFICIENT 

277 .26 0.1304 0.96 

12.11 0.1253 0.96 

273.19 0.1241 0.95 

1.47 0.0304 0.31 

2.52 0.0668 0.72 

4.79 0.1633 0.96 

3.21 0.1109 0.89 

54.75 0.1840 0.95 

186.39 0.0854 0.95 

56.72 0.0820 0.94 

591,762 0.0209 0.99 

Rate ; aeb (year-1958) and 

T = In 2 
b 

T 
TIME TO 
DOUBLE 1974 
(YEARS) CRUlE INDEX 

5.32 25,403 

5.53 739 

5.59 24,664 

22.80 28 

10.38 68 

4.24 434 

6.25 209 

3.77 15,942 

8.11 6,629 

8.47 2,093 

33.16 808,000 
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TABLE A-2 CORRELATION COEFFICIENTS 

AND EQUATION PARAMETERS 

PARAMETERS COEFFICIENTS 
a b Exponential HYEerbolic Curve 

bt (Q = ae ) {Q = l/(a + bt)} 

Probation Data 

Dis12ositions 

Adult 970 0.1606 0.93 

Juvenile 577 0.0820 0.73 

Placed on Probation 

Adult 404 0.1178 0.86 

Juvenile 270 0.1152 0.84 

Parole 

State Prison 104 0.0789 0.90 

State Prison & YDC 237 0.0718 0.95 

Arrest Data 

Juvenile l .. rrest/100k Pop. 603 0.0501 0.97 

Juvenile Offenses Cleared 
by Arrest/lOOk Pop. 679 0.0538 0.99 

Arrests/lOOk 3,846 0.0111 0.46 

Courts (Criminal Cases) 

Superior Gases Entered 1,329 0.1407 0.98 

Disposed 1,280 0.1310 0.97 

Pending-,End of Period 449 0.2068 0.98 

Supreme Entered 112 0.0744 0.90 0.91 

Disposed 100 0.0707 0.83 0.87 

Pending-End of Period 43 0.1810 0.99 

Nun. & Dis. Cases Entered 39,361 0.l300 0.991 
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Combining results, 

Eq. (4) 

Eq. (4a) 

I = C = aebt AeBt = De(b + B)t 

I = De(b + B)t + C 

This result establishes the fact that Crime Rate, Crime Index and Popula
tion are all growing exponentially. 

Table A-I also tabulates correlation coefficients (r) for the same 
categories. Note that the coefficients are very high for all categories 
except Homicide and Rape. This is hardly surprising considering the small 
frequencies for these categories. National data on these two offenses 
follows a strong exponential trend. 

The time it takes to double the Crime Rate is also computed for each 
category. The 1974 Crime Index is also shown. Note that the Crime Indexes 
for Rape and Robbery are small, and, therefore, statistical inferences made 
from this data cannot be taken seriously. 

National data was also analyzed by the same technique for 15 years. 
Equation (4a) also describes this data. The correlation coefficients (r) 
are nearly 1.0 in every category for National data and the doubling time 
for crime in New Hampshire is less than the National doubling time for 
every category except Rape and Murder. 

Table A-3 presents data from othe.r portions of the New Hampshire and 
the National system. The only arrest data available was National data. 
In every case, an exponential curve was a good fit to the data. TIle 
doubling time in years (T) is calculated: 

T = In 2 
-b-

Where b is the coefficient of the exponent. 
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TABLE A-3 COMPARISON OF DOUBLING TIMES 

Number N.H. U.S. 1st Year 
Arrest Data Years T (Years) T (Years) of Data 

Juvenile Offenses Cleared 
by Arrest/lOOk 11 12.9 1964 

Number Juvenile Arrests/lOOk 14 13.6 1960 

Number Arrests/lOOk 11 21.4 1960 

Probation Data 

Court Disposition (Total) 7 5.12 1968 

Adults 7 4.32 1968 

Juveniles 7 8.45 1968 

Placed on Probation (Total) 7 5.78 1968 

Adult 7 5.88 1968 

Juveniles 7 6.02 1968 

Parole 

State Pl;ison 10 8.79 1965 

State Prison & YDC 8 9.66 1967 

Courts 

Dist. & Mun. (Cases Entered) 10 5.30 1964-65 

Superior (Entered) 10 4.66 1964-65 

Disposed of 10 5.20 1964-65 

Pending-End of period 10 3.32 1964-65 

Supreme (Entered) 10 9.32 1964-65 

Disposed of 10 9.80 1964-65 

Peuding-End of Period 10 3.83 1964-65 



----------

-43- .. 
APPENDIX B 

DERIVATION OF COEFFICIENTS FOR A LEAST SQUARES FIT TO A STRAIGHT LINE 
AND AN EXPONENTIAL CaRVE 

1. Linear regression 

Assume that the line 
.,. 

Eq. (1) y == a + bx 

is a good fit to experimental data. a and b are to be determined so that 
the line is a "best fit" to the data. The criteria to be used to deter
mine the "best fit" minimizes the sum of the squares of the vertical 
distances between the straight line and the experimental points. 

Symbolically, a function G (a, b) is formed 

where 

Eq. (2) 
n 

G (a, b) = E 
i=l 

Yi is Ehe y-axis value of the experimental 
data, Yi is the corresponding value on the 
curve, and n is the number of data pairs. 

Substituting 1 in 2) 

Eq. (3) 
n 

G (a, b) = E (Yi - a ~ bXi)2 
i=l 

G (a, b) is then the quantity to be minimized with respect to the para
meters a and b. This can be accomplished by setting the partial 
derivatives with respect to these parameters equal to zero. This 
procedure results in the following two simultaneous equations: 

Performing the sums 

n 
Eq. (4a) E (a + bXi - Yi) = 0 

i=l 
11 

Eq. (4b) ~ (aXf + bXi2 - ~Yi) == 0 
i=l 

n n 11 
~ y. 

. 1 l. l.= 

= E (a + b~) :: 
i=l 

na + E bx. and 
. 1 l. l.= 

n n n 2 
. E xiY • = E ax. + E b~ 

l. l.. 1 i=l i==l l.= 
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~PENDIX B 
DERIVATION OF COEFFICIENTS FOR A LEAsT SQUARES FIT TO A STRAIGHT LINE AND 
AN EXPONENTIAL CURVE (CONT.) 

Now let 

then 

Eq. (5) 

n 
~ ~Yi
x and -- = y 

n 

a = y - bx 
Continuing this kind of analysis, it can also be shown that 

Eq. (6) b = 
~xiYi - ~xi~Yi 

n 

n 

With these two values, which can be calculated totally from the eXperi
mental data, the straight line which "best fits" the data is determined. 
Note that no assumpti.oDp were made about the statistical nature of the 
data. 

2. Exponential regression 

Other curves may fit the data. The exponential fit follows easily from 
the preVious derivation. Assume 

Eq. (7) 

Eq. (8) 

y = aebx Then it is also true that 

In y = In a + bx 

This is just the equation of a straight line where y' = In y and 

a' = In a 

lbe parameters for a linear curve fit have already been determined, 
therefore, by analogy with ~\That has been done above 

In y ++ y and In a ++ a, 

x ++ x and b ++ b, 

In a = ~lnYi - D ~xi , or 

n n 

J) 
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APPENDIX B 
DERIVATION OF COEFFICIENTS FOR A LEAST SQUARES FIT TO A STRAIGHT LINE AND 
AN EXPONENTIAL CURVE 

Eq. (9) 

Eq. (10) 

3. Correlation coefficients 

a ~ exp ~:Y1 -b ":1J . and 

1 
b = LxilnYi - n LXi~lnYi 

LXi 2 - (LXi)2 

n 

Correlation coefficients are designed to measure how well experimental 
data fits the regression curve assumed for the data. The following 
discussion describes this measure. If the data is totally unrelated 
to the curve, the coefficient is zero. If every experimental value 
lies on the curve, the coefficient is 1. If the curve and the data 
are at right angles to one another, the coefficient is -1. 

To be useful for comparison with other data, the measure has the 
following properties: 

1.. It is independent of the choice of origin of the coordinate 
system. 

(Xi - x) and (Yi - y), where 

x and yare average values, are 
such measures. 

2. It is independent of the scale by which X and yare measured. 
This could be done by dividing by any quantity which has the 
same units as the measured quantity as long as it also measures 
the scale. The standard deviations Sx and Sy are such quantities. 

New variables which have these properties are: 

= (xl." - x) and vi = (Yi - y) u
i 

Sx Sy 

If v versus u were plotted, the experimental points would be 
distributed about th~,origin of the coordinate system v=u=o. 

3. It has a positive value if bot,J:t x and y have the same sign 
and a negative value if they have opposite signs. uivi has 
this property. 

4. It does not depend on how many data points are included 
because then it is not possible to compare results ea~h 
time new data is examined. This is accomplished by 
normalizing the data to the total number of data points. 

(I 

,,' 
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Af'PENDIX B 
DERIVATION OF COEFFICIENTS FOR A LEAST SQUARES FIT TO A STRAIGHT LINE AND 
AN EXPONENTIAL CURVE 

The 'result of all of these considerations is: 

n 
r == l: 

i=l 
ui Vi 
nsxsy 

where r is the correlation coefficient or regression coefficient. 

Putting in all of the appropriate values 1 

n 
r = l: 

i=l~ 1 2 ~ i n _ l: (x· - x) - l: (y].. _ y)2 
n]. n 
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APPENDIX C 

EXPLANATION OF TIlE NUMBER OF ARRESTS 
APPEARING IN THIS REFORT 

New Hampshire has never collected the number of persons arrested for 
each offense, therefore, the number of arrests has been related to the 
number of offenses cleared by arrest in the following way: 

The Total Part I Offenses 

II Of Offenses Cleared by Arrest 

# Of Offenses Cleared by the 
Arrest of Adults 

# Of Offenses Cleared by the 
Arrest of ,Tuveniles 

36,920 (NHCA) 

9,186 (24.88% 
Clearance) 

= (9,186) (3)903\ = 6,151 
5,829/ 

t 
(% of reported 
offenses cleared 
by arrest) 

t 
= (9,186) (1,926\ = 3,035 

5~829) 

To get arrests, the Minnesota report was used (3), page 38, arrests and 
offenses cleared by arrest were compared. 

ADULT JUVENILE --
II Arrested 0.61 1.53 = 
II Offenses Cleared by Arrest 

Adult Arrests : (0.61) (6,141) = 3,752 

Juvenile Arrests = (1. 53) (3,055) = 4,644 

TOTAL ARRESTS = 8,396 

Using this technique, the number of offenses per arrest is shown to be: 

II Part I Offenses = 
II Arrests 

36,920 
8,396 

= 4.40 + 0.07 

- --.;;---

~ 



-48-

APPENDIX C 
EXPLANATION CIt THE NUMBER OF ARRESTS APPEARING IN THIS REPORT 

New Hampshire may not ~olloH the same pattern as that in Minnesota, 
therefore, caution must be used in interpreting these numbers. The Nashua, 
New Hampshire, Police Department did provide numbers for 1975 which allows 
a comparison with this ratio. For Nashua: 

# Part I Offenses = 
II Arrests 

.j 

2,584 = 5 49 + 0 36 471 • - • 
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