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ABSTRACT: In 1981, the Bite mark Standards Committee of the American Academy of Foren- 
sic Sciences and the American Board of Forensic Odontology developed a method of scoring bite 
mark comparisons in an attempt to standardize a scientific approach to bite mark analysis, The 
various methods of determining the validity of the scoring guide are presented with statistical 
data generated from scores reported by recognized forensic science experts. 
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Al though bite mark  comparison techniques have been described as being as valid as fin- 
gerprints  [1] there are some who have suggested a waiting period before thei r  use, until  stan- 
dards  have been described and  scientifically validated [2]. Hale [3] suggested tha t  bite mark  
evidence should  be excluded from the cour t room because of the lack of scientific reliability, 
and because significant cour t room duels between respected dental  experts have raised the 
possibility of the failure of bite mark  evidence according to the Frye s tandard .  The  high 
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degree of uniqueness of human dentition has been demonstrated by Keiser-Nielsen [4], Raw- 
son [5], and Sognnaes [6]. Establishment of this fact has allowed forensic odontologists to 
concentrate on determining the match between a dentition and the impression or bruising 
left on skin or other materials. Today it can be safely stated that if the correlation is high 
between the features of a dentition and those of a bite mark then there can be an assurance 
that no other set of teeth could have caused the mark. The question faced today is whether 
the degree of correlation between teeth and teeth marks can be determined reliably. 

Few experimental studies have been carried out to determine the reliability of comparison 
techniques of bite marks in food or skin. One study [7] has demonstrated that the dentition 
which produced test bites in wax is easily recognized with a high degree of reliability by 
forensic dentists. However, experimental bite marks produced in pigskin demonstrate a 
much lower degree of reliability on the part of investigators in being able to determine the 
dentition causing the mark. Dinkle [8] indicated that there is no generally accepted ap- 
proach to the evaluation of bite marks, and Butler [9] stressed the need of better systems for 
evaluation and classification of bite marks. 

The purpose of the series of investigations reported in this paper was to determine the 
reliability of the system for evaluation of bite marks in human skin that was proposed by the 
Guidelines Committee of the American Board of Forensic Odontology and reported to the 
Odontology Section of the American Academy of Forensic Sciences [10]. 

Methods and Materials 

A large dog was anesthetized in the animal facility of the University of Southern California 
according to accepted techniques for the handling of large animals for experimental pur- 
poses. The skin over its legs, back, and abdomen was shaved and a series of experimentally 
produced bite marks were created. Eight sets of dentition repi'esenting different types of 
arch shapes, tooth patterns, and bite classification were mounted on simple hinge axis artic- 
ulators. Each set of dentition was pressed into the tissue and the arch held closed with large 
wood working clamps for 60 s. The marks produced were all well detailed and noticeable at 
the time of photography. The technique was not developed to determine the dynamics of 
tissue damage versus biting pressure, but merely to produce a consistent bite pattern, repro- 
ducible in future experiments. Photographs of the bite marks were then sent with eight sets 
of unidentified models to seven forensic odontoiogists for determination of the proper 
matches. One investigator was able to match all eight sets of models Correctly to the bite 
marks they had caused. The average reliability or accuracy in correctly matching bite marks 
to the dentition was 66%. Although this test was small and Scientifically incomplete, the 
results prompted some concern. There was a clear suggestion that there was not a universal 
ability to make adequate comparisons. Some widely experienced odontologists were not able 
to describe adequately their approach to evaluation in such a way that it could be reproduced 
by others. The members of the committee recognized that a common rating or scoring 
method was needed so that investigators could more accurately and consistently describe bite 
mark patterns and compare them to a dentition. 

As part of the guidelines, which are published in a separate paper, the Guidelines Com- 
mittee formulated a system of scoring each bite according to the overall arch size, shape, and 
tooth position within the arch [10] (Fig. 1). 

The scoring system was developed with the basic premise that there should be a high point 
value allowed for unusual and unique features. Usual or ordinary features, although impor- 
tant, should not carry the same weight. The size and shape of the dental arch as reflected in 
the bite mark thus has point value, but not high point value unless the arch is significantly 
distinctive. Tooth position likewise has a weighted value and becomes particularly signifi- 
cant if it is unique or significantly distinctive. An average arch with well-aligned teeth is not 
as important an indicator of individuality as an arch with a tooth or teeth significantly out of 
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ABFO SCORING SHEET FOR BITE MARK ANALYSIS 
(fmportant: Use only with scoring guide, score only reliable information) 

Case Name: SCO R E 

Features Analyzed No. of Points Max. Mand. 

GRO~ 
1 ~ All teeth in mark present in suspact's mouth *One per arch 

2,Size of arches consistent *One per arch 

3. Shape of arches consistent *One per arch 

TOOTH POSITION 

4.  Tooth and tooth mark in same labiolingual position *One per tooth 

5.Too~t and mark in same rotational position 
(whether rotated or normal) 

*One per tooth 

6.Vertical position of  tooth re. occlusal plane matches One p~r , 
depth of mark (use only in unusual case) matcnmg toom 

7. Spacing between adjacent marking edges *One per space 

INTRADENTAL FEATURES 
R o Mesiodistal width of tooth matches mark 

(use only i f  individual tooth is clearly marked) 
*One per tooth 

9.Labiolingual width of tooth matches mark 
OR attrition of edge matches mark 

**Three per tooth 

10.  Distinctive curvature of  tooth incisal edge 
matches mark (use only in unusual case} 

Three per tooth 

1 1 .Other distinctive features (fractured teeth, 
unusual anatomy) 

Three per tooth 

MISCELLANEOUS 
12.Suspect has one edentulous arch and this is 

reflected in bite mark 
Three 

*Three points i f  feature is significantly distinctive. 
**Only in case permitting accurate measurement. 

Total, each arch: 

Grand Total: 

Signature Date 

2i20/84 Committee on Bite Mark Guidelinas 
Raymond Rawson; Norman Sperber: Gerald Vale. Chairrnam 

FIG. 1--Copy of the scoring sheet recommended by the American Board of Forensic Odontology. 

normal alignment. Intradental features or discrete morphological characteristics tend to be 
weighted more heavily. A talon cusp or shoveling characteristic becomes more predictive of 
identity than average morphologic characteristics. Thus, a truly unique tooth in an unusual 
position has a very high evidence value and this is reflected in the scoring system. 

The scoring system stressed that the investigator evaluate the bite mark and the suspected 
dentition causing the mark by their usual method. This instruction allowed for all types of 
individual techniques such as: overlays, measurements, scanning electron microscopy, en- 
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hancement, one to one, three to one, or computer analysis. Once the bite mark study was 
completed, the investigators were asked to make their comparison using the new scoring 
system. 

For the present evaluation of the scoring system, three hypothetical cases were prepared to 
demonstrate three possible situations (Figs. 2 to 4). Figure 2 demonstrates an ideal match 
where all teeth match the mark identically. It was designed to produce the highest point 
value and represents the perfect match. Figure 3 demonstrates a situation where six teeth out 
of the twelve match the mark identically and two quadrants, containing six teeth total, were 
distorted in size or position so as to be a significant mismatch. This second case was designed 
to produce a mid-range score. Figure 4 demonstrates a situation with no teeth matching. All 
quadrants were distorted in size, all individual teeth were distorted in appearance and size. 
The case was not designed to produce a zero score. Position, size, or appearance did not 
match, but there were some common features between the dentition and the mark. For ex- 
ample, the same number of teeth were represented in the mark and the dentition. 

The hypothetical bite marks were presented to 21 members of the Odontology Section of 
the American Academy of Forensic Sciences for evaluation and the data were collected and 
analyzed. 

The next phase of the verification of the scoring guide consisted of the preparation of four 
actual cases that were known to be matches. These cases are represented in Figs. 5 to 8 and 
are bite mark cases where the perpetrator was known. Figure S is a demonstration of a bite 
mark considered as excellent for comparison purposes. A comparison with a bite of this 
quality would produce a high degree of confidence in the match, and was chosen to test the 
higher point values of the scoring system. Figure 6 displays some distortion, but most odon- 

FIG. 2--Hypothetical bite mark and dentition for comparison. The bite mark is represented by the 
solid color teeth and the dentition is represented by the outlined teeth. Bite 1 is the ideal match of twelve 
teeth. 
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2 

FIG. 3 - -Same  as Fig. 2, except that Bite 2 is a hal~" match or only six teeth match the bite mark.  

tologists would probably agree that it contains enough information to produce a good match. 
Figure 7 displays distortion and unclear marks. An extensive analysis is required to deter- 
mine the degree of suitability for match and many odontologists would consider it as having 
poor evidentiary value. Figure 8 is a bite mark with insufficient data to produce any confi- 
dence in matching to the dentition. All cases were known to match the dentition shown, but 
showed various degrees of difficulty in matching. 

A full set of photographs of the four bite marks and four sets of models were clearly identi- 
fied and sent to 100 forensic odontologists for rating by the guidelines and rating sheet. Since 
this was a scoring and not an identification exercise, the participants were told which sets of 
dentition matched each mark. Their scores should thus accurately establish the range of 
comparability of different investigators evaluating the same situation, All materials were 
sent with postage paid and precanceled return envelopes to avoid error associated with fear 
of investigator identification. The returned data were then analyzed. 

A final test of the system consisted of producing a series of 24 experimental bite marks on 
living human skin in various locations. The bites were produced with the aid of a set of 
plastic models selected to demonstrate various curvatures, spaces, and individual morpho- 
logical characteristics. The plastic models were mounted on a pair of lock pliers (Vice Grip | 
and the maximum tolerable biting pressure was exerted for 30 s. 

Each mark was photographed and subjected to evaluation and scoring by experienced 
forensic odontologists after thorough training in the use of the scoring system. The scores 
were then subjected to computer analysis for determination of consistency, reliability, and 
predictive value. 
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FIG. 4--Same as Fig. 2, except that Bite 3 does not match between the teeth and the mark. 

FIG. 5--Actual  bite mark  used for  matching--excellent bite mark. 
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FIG. 6--Actual  bite mark used for  matching--some distortion, but still an excellent bite mark.  

FIG. 7--Actual  bite mark used for  matching--distorted and unclear mark. 
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FIG. 8--Actual bite mark used for matching--poor quality bite mark. See text for explanation. 

Results 

The scores recorded for the three hypothetical bite marks are shown in Fig. 9. The results 
indicate that there was a high degree of consistency ~n determining the degree of match by 
twenty-one dental experts. The grouping of scores suggest a clear discrimination between a 
perfect match of twelve teeth and a match of only six teeth or the complete lack of a match. 
Ninety-five percent confidence levels and mean scores that were plotted for each of the bites 
demonstrate a straight line relationship between the degree of match and the mean score 
value (Fig. 10). 

Of the larger sample size sent to a hundred odontologists and consisting of the actual bite 
marks, fifty-two of the sets were returned with the scoring completed on varying numbers as 
a result of breakage in transit. Forty-one sets were complete in their information and scor- 
ing. The completed scoring sheets were used to complete the final statistical analysis. 

The data for all bites were analyzed with the help of the Statistical Package for the Social 
Sciences (SPSS) version 8.3 [11]. The data for each bite were analyzed separately, the distri- 
bution of each of the variables or questions was determined, and the following statistics were 
produced for each: average, mean, standard deviation, correlation coefficient, 95% confi- 
dence values for the true mean, estimated communality, Eigen value, percent of variable, 
cumulative percent, factor matrix, varimax rotated factor matrix, after rotation with Kaiser 
normalization, transformation matrix, and factor score coefficients. The complex statistical 
results were abbreviated for this paper, but are available on request. 

The questions on the scoring guide (Fig. 1) were listed as variables and numbered in order 
of occurrence on the score sheet for simplification in computer processing. The first ques- 
tion, "All teeth in mark present in suspect's mouth?," was listed as Variable 1, and so forth. 
The responses to Bite 1 (Fig. 2) demonstrate that the answers corresponding to Variables 
1,2,3,4,5,8, and 9 are consistent except for the response of the twelfth person, which is er- 
ratic. Variable 7 is more fluctuant and Variables 6 and 10 are very difficult to estimate. A 
histogram for each one of these variables is given in Fig. 11 with the exception of Variables 6 
and 10 which are very unstable. 
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FIG. 9--Distribution of  scores jor  the three hypothetical bites demonstrating the discrimination of  
diJ~erent types o f  bites. 
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FIG. lO--Ninety pereent confidence values and mean score values for  each hypothetical bite demon- 
strating a direct proportion between score and degree of  match. 



1244 JOURNAL OF FORENSIC SCIENCES 

FIG. l l--Histogram jbr each of the variables evaluated for Bite 1 (Fig. 2). 

The correlation between: 

Variables 1 and 3 is 1, 
Variables 1 and 4 is 0.74, 
Variables 1 and 5 is --0.97, 
Variables 3 and 4 is 0.74, 
Variables 3 and 5 is --0.97, 
Variables 4 and 5 is --0.75, and 
Variables 8 and 9 is 0.56. 

All of these correlations are highly significant. Especially the first one that indicates an 
identical or exactly proportional behavior of the two variables. Those areas of high correla- 
tion correspond to a high percentage of the respondents "seeing" the same thing. Variables 
with a lower correlation indicate an uncertainty on the part of the participating dentist and 
variables with a very poor correlation indicate the inability to "see" certain features. Some 
variables were more useful in determining the presence of a match, suggesting that the ques- 
tionnaire might be trimmed down to fewer questions. However, there were some variables 
that correlated well in the cases difficult to match and these may actually be an indication of 
the lack of match just as other variables may indicate a high level of "seeing" ability. 

Ninety-five percent confidence interval values were prepared for each of the variable 
scores. These are presented in Fig. 12 with the average score, standard deviation, number of 
respondents, and 95% confidence interval for each true mean score. The confidence values 
demonstrate that with a probability or confidence of 95%, the true value is within the speci- 
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-36.52 

-30.55 

24 

15 

14 

W 

+it iI+ ,+ 

-24.58 

Var. No. Mean St. Dev. N 95% C.I. 

1 2.15 0.93 20 1.71 2.59 

2 1.95 0.22 20 1.85 2.05 

3 2.15 0.93 20 1.71 2.59 

4 12.50 1.10 20 11.99 13.01 

5 11.50 2.23 20 10,45 12,55 

6 1.20 3.69 20 -0.53 2.93 

7 9.05 2.16 20 8.04 10.06 

8 11.40 2.68 20 10.19 12.61 

9 30.55 12.78 20 24.58 36.52 

10 12.15 14.81 20 5.23 19.07 

1 2 3 4 5 7 8 9 variables 

B I T E  I 

FIG. 12--Ninety-five percent confidence intervals given for each of the variables (questions) evalu- 
ated for Bite 1 (Fig. 2). 

fied limits. If these confidence limits are narrow for a variable, then that implies that the 
experts were very close to each other and this variable has demonstrated a high "seeing abil- 
i ty." 

The responses to Bite 2 (Fig. 3) are seen in Fig. 13 and indicate that Variable 1 is very 
consistent while Variables 2,3,4,5,7,8, and 9 have distributions with big variances. It is thus 
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FIG. 13--Histogram for each of the variables evaluated for Bite 2 (Fig. 3). 



R A W S O N  ET AL.  * S C O R I N G  S Y S T E M  F O R  H U M A N  B ITE  M A R K S  1247 

difficult for the true value to be estimated. Variable 6 has a high frequency of zeros making it 
difficult to be detected. 

The correlation between: 

Variables 1 with 8 is 0.7, 
Variables 2 with 3 is 0.5, 
Variables 2 with 5 is 0.5, 
Variables 4 with 5 is 0.6, and 
Variables 5 with 7 is 0.7. 

All are highly significant. 
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95% C.I. for the True 
Var. No, Average St. Dev. N Mean 

1 2.48 1.75 21 1 6 8  3.28 

2 0.98 086  21 0 5 6  1 3 4  

3 1.0 0.95 21 0 5 7  1 43  

4 757  323  21 6 1 0  9.04 

5 9.85 3,24 21 8.38 1133 

6 081 2.79 21 0.46 2.08 

7 5 1 4  2.15 21 4.16 6.12 

8 743 4.32 21 5.46 9.40 

9 1171 10.77 21 , 6.81 16.61 

10 3.00 6.57 21 1,57 4.43 

FIG.  14--Ninety-five percent confidence intervals given for each of the variables evaluated for Bite 2 
(Fig. 3). 
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The 95% confidence interval values are shown in Fig. 14. 
Analysis of the data from Bite 3 (Fig. 4) shown in Fig. 15 indicates that only the answer to 

Variable 1 is consistent. Variables 2,3,4,5,6,7,8, and 9 have many zeros as responses and are 
very difficult to be measured. This indicates a definite lack of match, although in the case of 
Variable 3, one half of the dentists seem to be consistent while the other half might not have 
a good understanding of the question. 

FIG. 15--Histogram for each of the variables evaluated for Bite 3 (Fig. 4). 
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The 95% confidence intervals indicate those questions that were interpreted in the same 
way by the majority of dental experts (Fig. 16). 

Analysis of data for Bite 4 (Fig. 5) demonstrated in Fig. 17, indicates that the answers 
corresponding to Variables 1 and 2 are very consistent. The correlation between the two 
Variables is 0.9 and they have very similar behavior. Variable 3 is also very consistent while 
Variables 4,5, and 8 are very fluctuant and thus difficult to estimate. Variables 6,7,9, and 
10 have many zeros as responses which implies that many odontologists have difficulty in 
detecting the existence of a matching feature in those questions. 

The correlation between: 

Variables 1 and 2 is 0.9, 
Variables 1 and 3 is 0.5, 
Variables 2 and 3 is 0.4, and 
Variables 4 and 5 is 0.6. 

They are all significantly greater than zero. 
Figure 18 gives the 95% confidence intervals for Bite 4 (Fig. 5). 
Analysis of data for Bite 5 (Fig. 6) as seen in Fig. 19, indicates that Variable 1 is very 

consistent, and although Variables 2 and 3 have some spread, the probability of estimating 
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Var. No. Mean  St. Dev. N 95% Confidence Intervals 

9 

1 2.43 2.20 21 1.43 3.43 

2 0 3 8  0.80 21 0.01 0.75 

3 1.00 1 0 0  21 0.55 1.45 

4 5 9 5  5.76 21 3,33 8.57 

5 6.29 5.33 21 3.86 8.72 

6 0.48 1.78 21 -0.33 1.29 

7 0.48 2.18 21 -0.51 1.47 

8 1.62 2.85 21 0.32 2,92 

9 2.90 8 28 21 -0.86 6.67 

FIG. 16--Ninety-five percent confidence intervals given for each of the variables evaluated for Bite 3 
(Fig. 4L 
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FIG. 17--Histogram for each of the variables evaluated for Bite 4 (Fig, 5j. 
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FIG. 17--Continued. 

the correct value is 27/41 and 21/41, respectively. The spread indicates a confusion between 
allowing one or two points for those particular features. This type of indecision is typical of a 
distorted or blurred feature that is understood by some investigators and not understood by 
others. The 95% confidence intervals shown in Fig. 20 indicate a high degree of consistency 
with 95 % of the odontologists being within one point or less of the design or predicted value. 
Variables 4 and 5 have distributions with big spreads while Variables 6,7,8,9, and 10 are 
difficult to be detected. 

The correlation between: 

Variables 2 and 3 is 0.6, and 
Variables 4 and 5 is 0.5 

and these are significantly higher than zero. 
Analysis of data from Bite 6 (Fig. 7) is shown in Fig. 21 and demonstrates that Variable 2 

is very consistent. In Variables 1 and 3, 2 is the value with the maximum likelihood. Vari- 
ables 4 and 5 have distributions with big variances, and Variables 6,7,8,9, and 10 are very 
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95% C.I, for the True 
Var. No. Average St. Dev. N Mean 

1 2.05 0.65 43 1.84 2.24 

2 2.05 0.65 43 1.84 2.24 

3 2.07 1.01 43 1.76 2.38 

4 20.49 5.41 43 18.82 22.15 

5 20.77 6.27 43 18.84 22.70 

6 1.65 5.08 43 0.88 2.42 

7 0.72 2.79 43 -0.14 1.58 

8 9.58 7.35 43 8.46 10,70 

9 8.93 10.69 43 5.64 12.22 

10 2.81 6.47 43 0.82 4.8 

FIG. 18--Ninety-five percent confidence intervals given for each of the variables evaluated for Bite 4 
{Fig. 5). 

difficult to be detected since most of the reported values are 0. The correlation between 
Variables 4 and 5 is 0.8 and is significantly positive. 

The 95% confidence intervals are given in Fig. 22. 
Analysis of data from Bite 7 (Fig. 8) is demonstrated in Fig. 23 and indicates that Vari- 

ables 1,2, and 3 have distributions with small variances while Variables 4 and 5 have distri- 
butions with big variances. Variables 6,7,8,9, and 10 have many zeros which implies that the 
items addressed in those questions are difficult to be detected or nonexistent. The 95% con- 
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FIG. 19--Histogram for each of the variables evaluated for Bite 5 (Fig. 6). 
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95% C.I. for the True 
Var. No. Average St. Dev. N Mean 

1 3.02 3.33 41 1.97 4.07 

2 1.95 1.36 41 1.52 2.38 

3 1.85 0.96 41 1.55 2.16 

4 11.90 2.43 41 1113 12.67 

5 10.24 3.37 41 9.18 11.30 

6 083 1.36 41 0.40 1.26 

7 0.39 1.36 41 -0.04 0.82 

8 3.22 3.37 41 2.16 4.28 

9 3.46 5.24 41 1.81 5.11 

10 1.32 3.49 41 0.22 2,42 

FIG. 20--Ninety-five percent confidence intervals given for each of the variables evaluated for Bite 5 
(Fig. 6). 

fidence intervals as shown in Fig. 24 indicate that there is a highly consistent response from 
the odontologists and suggests a high degree of confidence in the lack of a match. 

The mean scores for bite mark Examples 4 through 7 (Figs. 5 to 8) are compared to those 
of the hypothetical bites (Examples 1 to 3) in Fig. 25. The actual bite mark cases were se- 
lected to fall within the scores produced by the hypothetical or idealized bite marks. When 
compared graphically, they do fall within the range that was predicted by the investigators. 

The final scoring data of 24 marks produced on living human skin were subjected to statis- 
tical analysis. The mean scores and 90% confidence values are presented in Fig. 26 and 
demonstrate a consistent predictive value. The marks were scored by different groups of 
odontologists with 40% of the marks being scored more than once by the same individual. Of 
the examiners, 90% scored the bites a second time within plus or minus 2 points, thus dem- 
onstrating an extremely high confidence level or reliability in seeing and describing the same 
thing at different times. The information gained from this set of 24 bite marks will be pre- 
sented in more detail in another paper. 
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FIG. 21--Histogram for each of the variables evaluated for Bite 6 (Fig. 7). 
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95% Confidence Intervals 
Var. No. Mean St. Dev. N for the Mean 

1 3.47 3.80 40 2.25 4.69 

2 1.92 0.27 40 1.84 2.01 

3 1.77 0.62 40 1.57 1.97 

4 10.15 4,49 40 8.67 11.58 

5 8.25 5.12 40 6.61 9.89 

6 0.57 1.93 40 -0.05 1.19 

7 1.10 1.71 40 0.56 1.64 

8 2.50 3.24 40 1.47 3.53 

9 1.57 4.95 40 0.008 3.14 

10 0.22 1.05 40 -0.11 0.56 

FIG. 22--Ninety-five percent confidence intervals given for each of the variables evaluated for Bite 6 
(Fig. 7). 

Conclusions 

Comparison of bite marks to dentition is a procedure commonly encountered in the field 
of criminal justice. Bite mark evidence is often an important part of the courtroom proceed- 
ing and it is absolutely essential that the statements made in that setting are accurate and 
technically well founded. A need for guidelines, common language, and an evaluating sys- 
tem capable of consistent and reproducible values has become apparent. 

Every bite mark analysis may not result in a record of the individual characteristics of the 
teeth or arch form which is useful for identification. All marks evaluated in this study were 
consistent with the causing dentitions, but they could not all be tied positively to them on the 
basis of available evidence. Some dynamic distortions were produced when bites were at- 
tempted on curved surfaces, but they were recorded and analyzed and will be the subject of 
another paper. 

The scoring system presented in this paper has demonstrated a method of evaluation that 
produced a high degree of reliability among observers. In addition, it demonstrated the abil- 
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FIG. 23--Histogram for each of the variables evaluated for Bite 7 (Fig. 8). 
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B I T E  VI I  

! Var. No. Mean St. Dev. N 95% Confldencelntervals 
I 
[ 1 1.54 1.23 50 1.19 1.89 

I11 ] 2 0,92 0.39 50 0.81 1.03 i - s +  
Z ! T 3 0.94 0.42 50 0.82 1.06 

I l W 4 -{- 4 4.12 2.40 50 3.44 4.80 

~,~ I T 5 3.02 2.43 50 2.33 3.71 

Z I .L 6 1.12 1.35 50 0.74 1.50 

7 0.14 0.40 50 0.02 0.25 

8 0.58 1.39 50 0.38 0.78 

 'tT 9 024  082  50 001 047  

0 1 + 0  I.L "r T" ~ 10 040 178 50 01 09 

O~ 1 2 3 4 5 6 7 8 9 10 

FIG, 24--Ninety-five percent confidence intervals given for each of the variables evaluated for Bite 7 
(Fig. 8). 
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FIG. 25--Comparison of the mean scores of the hypothetical or ideal bite marks fl,2. and 3) with four 
actual cases {4,5,6, and 7). 
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FIG. 26--Range, 90% confidence values, and mean scores of bites produced on living human skin 
demonstrating the high level of reliability associated with the scoring guide. 

ity to discriminate between different degrees of match. If the score is above a certain value 
then there is a high confidence level that there is a match that could not have been produced 
by any other set of dentition. Further, if the bite mark is compared or evaluated by a group of 
forensic dentists and there is a corresponding high degree of consistency, then there is an 
extremely high confidence level in the conclusion of identity. The authors agree with 
Ligthelm and de Wet [12] that there is a greater strength in certainty if a positive identifica- 
tion is confirmed by more than one qualified dental forensic scientist. 

The scoring guide evaluated here is the beginning of a truly scientific approach to bite 
mark analysis. It lends itself to computerization and modification as our understanding pro- 
gresses. The availability of such a scoring system and the adoption of guidelines or standards 
places a new responsibility on the forensic scientist. It is essential that proper training be 
provided for all those who will use the system. 
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