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(ABSTRACT) 

This research examined what first-party observers, the photographers, think and feel 

about their photographs, what they plan to do with them, and how they rate overall, 

technical, and emotional quality. This research was undertaken to determine the influence 

of technical and emotional attributes on overall perceived photographic quality. 

Thirty-eight novice photographers participated in this study. One half were between 

the ages of 18 and 35, and the rest were 36 and older. Twenty were female and 18 male. 

Participants allowed the researcher to process one 24-exposure roll of 35-mm color print 

film. Participants were first asked a battery of questions concerning their habits of picture 

taking and collection and storage of photographs. Next they were asked to rate the overall 

quality of 15 of their photographs. They were then asked a series of questions about their 

photographs. The questions centered on the occasion, people in the picture, feelings 

toward the picture, expectations, and anticipated usage of the picture. Participants also 

rated the overall, technical, and emotional quality of each print.



When the images were rated by experts, it was found that females had higher expert 

ratings than males. Additionally, when the age by gender interaction was examined, 

differences were found between young males and young females and older females. It was 

found that participants use the three different measures of quality, Overall, Technical, and 

Emotional, in different ways. Emotional quality was rated higher than both Overall and 

Technical quality. It was also found that the importance of the occasion in which the 

photograph was taken, the happiness and pride it elicits, and the fulfillment of expectations 

were all related to the three quality measures. In addition, sociability was related to 

Overall, tenseness was related to Technical, and joy was related to Emotional quality. It is 

interesting that, when subjects rated their demandingness for quality of images and a trade 

off between having a picture and quality, neither of these was related to any measure of 

quality. Comment data confirmed anecdotal thoughts about why people take pictures and 

how they look at them. Future research recommendations are made.
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INTRODUCTION 

Chalfen, when talking about the 11.75 billion photographs taken in 1984, stated: 

...the annual human production of 11.75 billion of anything is worthy of 

cultural analysis. But more impressive is the realization that people are not 

forced to take and show all these pictures. There are no biological or 

physical pressures that require these kinds of photographic activities or 

accumulation of pictures. In contrast to physical survival, it appears that we 

are exploring a massive, but optional form of symbolic support for our 

existence and our lives. (1987, p. 15) 

Approximately 18.5 billion dollars were spent on photographic equipment in the year 

1987 (Wolfman, 1988). The amount of money spent and the number of photographs taken 

per year are steadily increasing. By 1993, the Wolfman Report stated 18.45 billion 

photographs were taken by people in the United States (Wolfman, 1994). Those people 

look at these pictures, show them to their friends and relatives, place them in photo albums, 

carry them in their wallets, and put them in frames. Various researchers have investigated 

what people take pictures of and what they do with them (e.g., Chalfen, 1987; Halle, 1991; 

Wolfman, 1994). 

Halle (1991) investigated the photographs on display in the homes of 105 families. He 

sampled families from three geographic areas in New York: Greenpoint, Manhattan, and 

Manhasset. The urban area of Greenpoint was predominantly working and lower-middle 

class households. Manhattan consisted of urban, upper class families. The suburban area 

sampled was Manhasset and consisted of upper-middle class households. He found that in 

the three geographic areas, the number of households displaying family photographs 

ranged from 100 percent in Manhasset to 97 percent in Greenpoint, down to 71 percent in



Manhattan. One of the reasons for the difference between Manhasset/Greenpoint and 

Manhattan was the feeling that “...family photos are not art, and therefore should be 

confined to albums” (p. 221). The average number of photographs displayed in Manhasset 

and Greenpoint was 28, while in Manhattan the number was 22. On average, these 

photographs were spread over three rooms. The majority of the photographs were of the 

family; only about five and one half percent of the pictures were of non-family members. 

The author also found that the majority of photographs depicted the family at leisure. 

Formal occasions (e.g., weddings, first communions, graduations, work suits, and 

military uniforms) only accounted for 10 percent of the photos in Manhattan, 29 percent in 

Greenpoint, and 30 in Manhasset. And, lastly, not one house displayed a picture of a 

divorced spouse or a family member lonely or unhappy. 

Wolfman (1994) reported the most common types of framed photographs and the most 

popular subjects of consumer photography (Tables 1 and 2, respectively). Similarly to the 

findings of Halle, the majority (57.5 percent) of framed photographs were of family. The 

Manhattan findings of Halle approximate Wolfman in that only 10.5 percent of the 

photographs framed were of weddings. 

TABLE 1 Types of Photographs Framed (Adapted from Wolfman, 1994, p. 28) 

  

  

Types of Photographs Framed Percentage 

Children 37.9 

Family Pictures 19.6 

Wedding Pictures 10.5 

Portraits 8.3 

Adult Snapshot 8.0 

Antique Photos 5.0 

School Pictures 3.0 

Other 7.7 
 



TABLE 2 Most Popular Subject Categories (Adapted from Wolfman, 1994, p. 41) 

  

  

Types of Subject Percentage of 

Prints 

People, All 66.9 

Adults 46.0 

Children 35.6 

Nature/Landscapes 16.0 

Buildings/Structures 14.4 

Beach/Water 10.2 

Animals 8.1 

Cars/Vans 5.5 

Toys/Hobbies 2.9 

Presents/Gifts 2.8 

Shows/Sports Events 2.7 

Furnishings 2.5 

Documentation 2.4 

Exhibits/Displays 2.3 

Christmas Trees 1.6 

Cakes 1.5 

Other Subjects 1.4 

Snow Scenes 1.2 

Subject Through Glass 1.1 
  

However, this research has generally been conducted on photo albums or other edited 

collections of photographs (e.g., Chalfen, 1987; Halle, 1991). Worth stated “Film 

footage, unorganized and unedited, is considered the most scientific and therefore the truest 

because it was ‘real behavior’ presumably untouched by human eye or brain -- a pure 

record” (1976, p. 7). Jacobs (1981) suggested that family albums are selective or 

conditioned memories, that the albums are born of selections. “...important choices are 

made during snapshooting, and this is also the case when some snapshots are selected for 

family albums, and others discarded” (p. 104). The researcher never sees what came out 

of the camera. Additionally, the majority of the research has not systematically recorded 

the quality of these photographs. Therefore, little is known about technical and emotional



aspects, as well as overall quality of photographs, and how each of these attributes relates 

to each other. 

This research was conducted to determine the influence of technical and emotional 

attributes on overall perceived photographic quality. This goal was reached by collecting 

information about expectations, subject matter, and emotional, technical, and overall quality 

ratings from first-party photographers and images.



LITERATURE REVIEW 

To familiarize the reader with the background of first-party image evaluation the 

pertinent literature will be reviewed in this section. 

First-Party Evaluation 

First-party image evaluation is defined as the photographer’s evaluation of his or her 

own pictures. Third-party evaluation would then be an uninvolved person evaluating the 

image. A last class of observer, second-party, would be defined as someone who is not 

the photographer, but is directly involved with the subject matter of the image (Miller and 

Segur, 1989). It has been the contention of many researchers that these different classes of 

observers view and rate photographs differently. Jacobs (1981) and Byers (1966) both 

described their thoughts on how and why these classes differ. 

Snapshots, according to Jacobs (1981), are made by, of, and for the nuclear family 

and incorporate both public and private symbolism. When third-party viewers are 

** .unaware of the symbolic context, then [they] view the snapshot with vastly 

impoverished eyes” (p. 99). Byers (1966) suggested that different viewers of the same 

photograph will make different interpretations. “The viewer, when he reports what he sees 

in photographs and what they mean to him, may agree with neither the subject nor the 

photographer. ...When almost any photograph is shown to a group, people ‘see’ different 

things in it. Although people talk to one another about photographs and often behave as 

though they agree about a photograph, a little probing will show that the agreement is 

usually about design, composition, or the identification of a few objects. One talks in 

captions, describing the obvious, and avoiding what a semanticist would call meaning” (p. 

28). Byers paraphrased a comment by Edward T. Hall: “Edward T. Hall has suggested



that the photograph conveys little new information but, instead, triggers meaning that is 

already in the viewer” (p. 31). 

The problem with the above statements, as Jacobs points out, is that researchers have 

been forced to speculate on the meaning and reasons behind snapshooting: “There has 

been no carefully conducted research concerned with how people regard photographs of 

themselves, or snapshots that they themselves made” (p. 95). However, there are some 

exceptions. 

The first study to directly investigate observer involvement was done at Eastman 

Kodak Company by Zwick in 1978 (Miller and Segur, 1989). Zwick conducted a 

preliminary study on the effect of observer involvement on judgments of image quality. 

The photographer rated 75 percent of his own prints to be “Good,” whereas uninvolved 

experts rated only 20 percent of the same photographs as “Good.”’ However, there was 

considerable agreement across levels of involvement for prints that were rated as “Not 

Acceptable.” The author summarized these findings: “It is significant that the difference is 

mostly between what can be called good and what is less than good, and there is less 

disagreement about what is totally unacceptable” (p. 4). From these results, the author 

concluded that “...disinterested and photographically experienced observers use a different 

standard of picture quality for their judgments of prints than the amateur photographer uses 

for his own prints” (p. 4). However, Zwick's study was methodologically unsound. The 

photographs were taken by the author's son, the judgments were made using a limited 

category sort method (Good, Acceptable, and Not Acceptable), and no statistical analyses 

were performed. As a result, the reliability and the validity of these results are suspect. 

Faulkner and Segur (1984) conducted a study to “...provide a better understanding of 

the reasons why there was often some discrepancy between customers’ ratings of their own 

personal pictures and the ratings assigned by experienced print judges at Kodak” (p. 1). 

They stated that this discrepancy is most likely to exist with prints given high ratings, and



that lower rated images have good agreement among judges. This result is similar to that 

found by Zwick. The subject (customer) was asked to rate each image, using the scale: 

Excellent, Very Good, Good, Fair, Poor, and Not Worth Keeping. The subjects were 200 

110-camera users and 100 Disc and 135 users. The researchers found that when the 110 

participants made first-party image evaluations only 31 percent of the images were rated the 

Same as expert judges, while when they made third-party judgments, the agreement 

increased to 64 percent. Similar results were found for the Disc and 135 users. The 110 

prints that were rated higher by the customer were found to have more problems (e. g., 

camera shake, flare, focus, and color problems). One explanation for the discrepancy 

could be that the judges responded more strongly to the problems than did the customers. 

It was also noted that when the customer rated the roll of film as more important than 

normal, that the prints tended to receive higher quality ratings. Also, images that were 

considered to be a “special” occasion were rated higher than “general” occasions. 

Faulkner and Segur (1984) also reported results from the “110 Contrast Study”’ that 

investigated the differences between first party and expert image evaluations of overall 

quality. When first-party ratings were different from the expert judgment, picture takers 

were asked why they rated prints higher or lower than experts. The answers are tabulated 

in Table 3. Emotional attributes were named as the top three reasons why images were 

rated higher by the photographer than by expert judges, while if the picture was less than 

expected technical attributes were cited. The authors stated: “The interview data collected 

in the 110 contrast study confirms that personal involvement can play a significant role 

when people rated the quality of their own personal prints. The effect of personal 

involvement was, in nearly all cases, that the customer gave the picture a higher rating than 

the judges” (p. 23).



TABLE 3 Reason Why First-Party Ratings Differed From Expert Ratings (Adapted from 
Faulkner and Segur, 1984, p. 22) 

  

  

Reason Rated Higher % Reason Rated Lower % 

important subject matter 30 color 14 

memory of event 26 framing 13 

better than expected 9 unsharpness 11 
  

Miller and Segur (1989) examined evaluations of 10 first-party images from 397 

respondents. The information collected was a quality rating on the six-category “Excellent, 

Very Good, Good, Fair, Poor, Not Worth Keeping” scale; who the photographer was; the 

subject matter of the image; a reason for the quality rating; and the expectations of the 

image. The main findings were that 70 percent of the images were rated as “Good,” “Very 

Good,” and “Excellent” by the respondents and only 29 percent of the images were 

considered to be less than expected. Additionally, “‘...people also indicated that they based 

their judgments on print attributes such as color and sharpness at least 50 percent of the 

time and otherwise relied on subject appearance and memories for their evaluations” (p. i). 

One additional finding of interest dealt with the photographer. Twenty percent of the 

images were taken by someone other than the respondent and the analyses were broken 

down in that manner. Both the rating and the reason for the rating were found to differ 

significantly based upon whether the evaluations were first or second party. 

Miller and Segur (1991) reported that technical attributes were more often cited as the 

reason for images being either better or worse than expected. Clarity, exposure, color, and 

sharpness were the top four reasons for unmatched expectations. Appearance, 

composition, and facial expression were the fifth, sixth, and seventh reasons. However, 

when the photographers were asked why they gave an image its rating, more aesthetic and



emotion attributes were cited by subjects. Facial expression was ranked third, appearance 

fourth, and feelings seventh, while clarity remained first. 

Gillis (1993) reported that “good” color, sharpness, and personal attributes 

(aesthetic/emotional quality) were decisive factors when subjects rated their images. The 

author stated: “True color, Good composition, Good subject expression, and ‘Just what I 

wanted’ cannot be judged by an impartial observer. These attributes may very well drive 

the ratings much higher than the technical aspects of the prints warrant” (p. 4). 

As the above research indicates, the relationship of the observer to a photograph’s 

subject matter makes a difference in the subjective quality rating of that image. 

Technical vs. Emotional Quality 

Worth (1976) suggested that one can evaluate statements about photographs using a 

variety of conventions: aesthetic, scientific, and emotional. These conventions have been 

used in a handful of studies. 

Heinrichs and Cupchik (1985) performed a study on preference of visual art as 

influenced by individual differences. The authors used two different measures of 

preference: objective and subjective. Objective was an interest-based preference for one 

type of painting over another, while subjective was a pleasure-based preference. When 

rating pairs of paintings for the objective measure, subjects were instructed “to ‘analyse the 

paintings in terms of composition, style, etc.’ in an objective manner. They indicated on 

bipolar 8-point scales which painting in the pair was more interesting and which painting 

they would like to see again” (p. 508). For the subjective measure, the subjects were 

instructed to “‘...view the pairs of paintings in a “very emotional manner.’ Subjects were 

asked to use their emotional reaction as a guide in indicating on bipolar 8-point scales 

which painting in a pair was more pleasing and which painting they would like to see 

again” (p. 508). The findings indicated that when subjects were instructed to rate the



paintings subjectively, or emotionally, that they choose artistic styles that match or 

correspond to their emotional style. 

The only known study to separately examine technical, aesthetic/emotional, and overall 

image quality of photographic images is the work of Weiman, Sayer, and Brunetti (1993). 

The pertinent sections of this research involved collecting first-party images from two 

populations, Eastman Kodak Company employees and residents of Blacksburg, Virginia 

Each subject was required to rate a set of his or her own photographs, as well as 

photographs from other participants in the study. Participants first made a judgment of 

overall photographic quality. No specific definition of overall quality was stated; rather, it 

was determined independently by each participant. The photographs were then rated for 

technical and aesthetic/emotional quality. The order in which the technical and 

aesthetic/emotional rating was performed was counterbalanced among participants. A list 

of characteristics associated with each attribute was provided to the participant. Participants 

were instructed that the list was only a subset and that they may think of additional 

characteristics to include. The characteristics listed for technical quality included 

sharpness/clarity, color balance, density, contrast, grain, and exposure. The characteristics 

for aesthetic/emotional quality included composition, pose, frame, reflection/shadows, 

emotional ties/feelings, activity, expression, gestures, and distance. 

In analyzing the first-party results, moderately high correlations were obtained among 

overall, technical, or aesthetic/emotional quality for either subject population. A statistical 

difference was found between the Overall versus Aesthetic (r = 0.7119) and Technical 

versus Aesthetic (7 = 0.5626) correlations for the Kodak employees. There was no 

difference for the Virginia residents. The first-party Virginia results “‘...suggest that 

participants do not readily differentiate between aesthetic, technical, or overall quality in 

their own photographs” (Sayer, 1992, a preliminary report to Weiman et al., 1993, p. 9). 

Additionally, the authors could not employ any “parametric” statistics to determine 
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differences between the rating attributes due to one score per cell for first-party evaluations. 

Although there was no statistical difference, the data suggest that aesthetic quality was rated 

higher than overall and technical. One potential problem of this study is the definition of 

aesthetic/emotional quality. It could be argued that composition, framing, 

reflection/shadows, and distance are not emotional attributes, but are technical. 

First-Party Image Quality Model 

Richard Pigion, an ergonomist with Eastman Kodak, suggested that first-party image 

evaluation could be described by using measures of technical and emotional quality in a 

four quadrant scheme (personal communication, June 14, 1994). This concept was 

adapted from the work of Csikszentmihalyi and Csikszentmihalyi (1988). These 

quadrants, as shown in Figure 1, represent categories of decreasing postiveness: “Public 

Display,” “Private Display,” “Left Overs,” and “Throw Away.” 

The best possible case is when both the emotional quality is high and the imaging 

system produces high technical quality (Qyvy). In this case, it is hypothesized that the 

photograph would be on public display. A photograph on public display might be framed, 

stuck on the refrigerator, or pinned on a bulletin board in an office. The next best case 

would be when the emotional quality is high, but the technical quality is low (Qqy). It is 

hypothesized that these photographs would be in a private display. Private displays may be 

photographs carried in a wallet or placed in a photo album, someplace where the general 

public would not have direct access without the permission of the owner. The third best 

case would be when the emotional value of the image is low and the technical quality is 

high (Qy). This category is hypothesized to contain the photographs that are the leftovers. 

These images are not put on any kind of display nor are they thrown away. The owner is 

unsure what to do with photographs in this category. The worst case is when both the 

emotional and technical quality are low (Q;). Photographs in this category are hypothesized 
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as “garbage.” It is in this area one could expect that the images would be thrown away. It 

is hypothesized that Public and Private Display will be the most frequently assigned 

categories, followed by Left Overs, and then Throw Away. 
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Figure 1. First-party flow model. 

Faulkner and Segur (1984) reported that emotional attributes were named as the top 

reasons why images were rated higher by the photographer. This finding supports, in part, 

the proposed model of first-party image quality by suggesting that emotional quality can 

play a decisive role in overall image quality. Gillis’ (1993) results also support the 
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�s�h�o�w�n� �i�n� �F�i�g�u�r�e� �2�.� �T�h�e�y� �s�t�a�t�e�d� �t�h�a�t� �t�h�e� �s�c�a�l�e� �h�a�d� �b�e�e�n� �v�a�l�i�d�a�t�e�d� �i�n� �a� �v�a�r�i�e�t�y� �o�f� �s�t�u�d�i�e�s�.� 

�H�o�w�e�v�e�r�,� �s�o�m�e� �o�f� �t�h�e� �a�d�j�e�c�t�i�v�e�s� �s�e�e�m� �a�m�b�i�g�u�o�u�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �B�e�s�t� �a�n�d� �E�x�c�e�l�l�e�n�t� �a�r�e� 

�s�y�n�o�n�y�m�s�,� �a�s� �a�r�e� �M�a�r�g�i�n�a�l� �a�n�d� �P�a�s�s�a�b�l�e�.� �I�t� �w�a�s� �s�u�g�g�e�s�t�e�d� �b�y� �M�o�r�r�i�s�o�n� �(�p�e�r�s�o�n�a�l� 

�c�o�m�m�u�n�i�c�a�t�i�o�n�,� �A�u�g�u�s�t� �1�2�,� �1�9�9�4�)� �t�h�a�t� �t�h�e� �s�c�a�l�e� �b�e� �c�o�n�v�e�r�t�e�d� �t�o� �a� �n�u�m�e�r�i�c� �s�c�a�l�e� �w�i�t�h� �t�h�e� 

�f�i�r�s�t� �a�n�d� �l�a�s�t� �d�e�s�c�r�i�p�t�o�r�s� �a�s� �a�n�c�h�o�r�s� �(�F�i�g�u�r�e� �3�)�.� �T�h�i�s� �r�e�v�i�s�e�d� �n�i�n�e�-�p�o�i�n�t� �s�c�a�l�e� �w�a�s� �s�e�l�e�c�t�e�d� 

�f�o�r� �t�h�i�s� �r�e�s�e�a�r�c�h�.� 

� � 

�B�e�s�t� �I�m�a�g�i�n�a�b�l�e� 

�E�x�c�e�l�l�e�n�t� 

�G�o�o�d� 

�O�K� 

�P�a�s�s�a�b�l�e� 

�M�a�r�g�i�n�a�l� 

�P�o�o�r� 

�A�w�f�u�l� 

�W�o�r�s�t� �I�m�a�g�i�n�a�b�l�e� � � � � � � 
�F�i�g�u�r�e� �2�.� �N�i�n�e�-�p�o�i�n�t� �a�d�j�e�c�t�i�v�a�l� �r�a�t�i�n�g� �s�c�a�l�e�.� �(�A�d�a�p�t�e�d� �f�r�o�m� �R�e�i�n�h�a�r�t�,� �B�e�a�t�o�n�,� �a�n�d� �S�n�y�d�e�r�,� 

�1�9�9�0�,� �p�.� �1�7�)�.� 
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� � 

� � 
�1� �2� �3� �4� �5� �6� �7� �8� �9� 

�W�o�r�s�t� �I�m�a�g�i�n�a�b�l�e� �B�e�s�t� �I�m�a�g�i�n�a�b�l�e� 
� � 

�F�i�g�u�r�e� �3�.� �S�u�b�j�e�c�t�i�v�e� �r�a�t�i�n�g� �s�c�a�l�e�.� 

�1�5� 

� 



�M�E�T�H�O�D� 

�S�u�b�j�e�c�t�s� 

�T�h�i�r�t�y�-�e�i�g�h�t� �i�n�e�x�p�e�r�i�e�n�c�e�d� �p�h�o�t�o�g�r�a�p�h�e�r�s� �w�e�r�e� �s�o�l�i�c�i�t�e�d� �f�r�o�m� �t�w�o� �R�i�t�z� �c�a�m�e�r�a� �s�t�o�r�e�s� 

�(�i�n� �B�l�a�c�k�s�b�u�r�g� �a�n�d� �C�h�r�i�s�t�i�a�n�s�b�u�r�g�,� �V�i�r�g�i�n�i�a�)� �a�n�d� �t�h�r�o�u�g�h� �a�d�v�e�r�t�i�s�i�n�g� �o�n� �v�a�r�i�o�u�s� �l�i�s�t�s�e�r�v�e�r�s� 

�a�n�d� �f�l�y�e�r�s�.� �A�n� �i�n�e�x�p�e�r�i�e�n�c�e�d� �p�h�o�t�o�g�r�a�p�h�e�r� �w�a�s� �d�e�f�i�n�e�d� �a�s� �a� �p�e�r�s�o�n� �w�h�o� �d�o�e�s� �n�o�t� �r�e�a�d� 

�p�h�o�t�o�g�r�a�p�h�y� �m�a�g�a�z�i�n�e�s�,� �h�a�d� �n�o�t� �t�a�k�e�n� �a� �c�l�a�s�s� �i�n� �p�h�o�t�o�g�r�a�p�h�y�,� �d�o�e�s� �n�o�t� �t�a�k�e� �p�i�c�t�u�r�e�s� �a�s� 

�p�a�r�t� �o�f� �h�i�s�/�h�e�r� �j�o�b�,� �a�n�d� �d�o�e�s� �n�o�t� �c�o�n�s�i�d�e�r� �p�h�o�t�o�g�r�a�p�h�y� �a� �h�o�b�b�y�.� �S�u�b�j�e�c�t�s� �w�e�r�e� �a�l�s�o� 

�r�e�q�u�i�r�e�d� �t�o� �h�a�v�e� �t�a�k�e�n� �o�r� �k�n�o�w� �w�h�o� �h�a�d� �u�s�e�d� �t�h�e� �r�o�l�l� �o�f� �f�i�l�m�.� �A�t� �R�i�t�z� �C�a�m�e�r�a�,� �c�u�s�t�o�m�e�r�s� 

�b�r�i�n�g�i�n�g� �i�n� �2�4�-�e�x�p�o�s�u�r�e� �r�o�l�l�s� �o�f� �p�r�i�n�t� �f�i�l�m� �w�e�r�e� �a�p�p�r�o�a�c�h�e�d� �a�n�d� �a�s�k�e�d� �t�o� �p�a�r�t�i�c�i�p�a�t�e�.� �T�h�e� 

�l�i�s�t�s�e�r�v�e� �m�e�s�s�a�g�e�s� �a�n�d� �f�l�y�e�r�s� �a�d�v�e�r�t�i�s�e�d� �a� �n�e�e�d� �f�o�r� �i�n�e�x�p�e�r�i�e�n�c�e�d� �p�h�o�t�o�g�r�a�p�h�e�r�s� �w�i�t�h� �a�n� 

�u�n�p�r�o�c�e�s�s�e�d� �2�4�-�e�x�p�o�s�u�r�e� �r�o�l�l� �o�f� �f�i�l�m�.� �P�o�t�e�n�t�i�a�l� �s�u�b�j�e�c�t�s� �c�o�n�t�a�c�t�e�d� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �b�y� 

�t�e�l�e�p�h�o�n�e� �o�r� �e�-�m�a�i�l�.� �I�f� �t�h�e� �s�u�b�j�e�c�t� �m�e�t� �t�h�e� �c�r�i�t�e�r�i�a�,� �a� �t�i�m�e� �a�n�d� �p�l�a�c�e� �t�o� �p�i�c�k� �u�p� �t�h�e� �f�i�l�m� �w�a�s� 

�a�r�r�a�n�g�e�d�.� �T�h�e� �f�i�l�m� �w�a�s� �t�a�k�e�n� �t�o� �R�i�t�z� �C�a�m�e�r�a� �f�o�r� �p�r�o�c�e�s�s�i�n�g� �b�y� �t�h�e� �r�e�s�e�a�r�c�h�e�r�.� �A�s� 

�c�o�m�p�e�n�s�a�t�i�o�n� �f�o�r� �t�h�e�i�r� �t�i�m�e�,� �s�u�b�j�e�c�t�s� �w�e�r�e� �g�i�v�e�n� �t�w�o� �r�o�l�l�s� �o�f� �K�O�D�A�C�O�L�O�R� �G�O�L�D� �F�i�l�m�,� 

�a�s� �w�e�l�l� �a�s� �f�r�e�e� �p�r�o�c�e�s�s�i�n�g� �o�f� �t�h�e�  ��e�x�p�e�r�i�m�e�n�t�a�l �� �f�i�l�m�.� �S�u�b�j�e�c�t�s� �w�e�r�e� �t�o�l�d� �t�h�a�t� �t�h�e� 

�c�o�m�p�e�n�s�a�t�i�o�n� �e�q�u�a�l�e�d� �a� �$�3�0�.�0�0� �v�a�l�u�e�:� �$�1�3�.�0�0� �f�o�r� �p�r�o�c�e�s�s�i�n�g� �a�n�d� �p�r�i�n�t�i�n�g�,� �$�5�.�0�0� �f�o�r� 

�d�o�u�b�l�e� �p�r�i�n�t�s�,� �a�n�d� �$�6�.�0�0� �f�o�r� �e�a�c�h� �r�o�l�l� �o�f� �f�i�l�m�.� �T�h�e� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�e� �t�o�t�a�l� �d�o�l�l�a�r� �v�a�l�u�e� 

�h�e�l�p�e�d� �a�t�t�r�a�c�t� �p�a�r�t�i�c�i�p�a�n�t�s�.� 

�T�w�o� �o�f� �t�h�e� �3�8� �s�u�b�j�e�c�t�s� �h�a�d� �t�o� �b�e� �e�x�c�l�u�d�e�d� �f�r�o�m� �t�h�e� �q�u�a�n�t�i�t�a�t�i�v�e� �d�a�t�a� �a�n�a�l�y�s�i�s�;� 

�h�o�w�e�v�e�r�,� �t�h�e�i�r� �c�o�m�m�e�n�t� �d�a�t�a� �a�r�e� �r�e�p�o�r�t�e�d�.� �T�h�e�s�e� �s�u�b�j�e�c�t�s� �a�n�d� �t�h�e� �r�e�a�s�o�n�s� �f�o�r� �e�x�c�l�u�s�i�o�n� 

�w�e�r�e� �s�u�b�j�e�c�t� �2�,� �b�e�c�a�u�s�e� �s�h�e� �d�i�d� �n�o�t� �k�n�o�w� �w�h�o� �h�a�d� �t�a�k�e�n� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� �t�h�e� �p�i�c�t�u�r�e�s�,� �a�n�d� 

�s�u�b�j�e�c�t� �1�4�,� �w�h�o� �w�a�s� �t�o�o� �e�x�p�e�r�i�e�n�c�e�d�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �3�6� �s�u�b�j�e�c�t�s� �w�e�r�e� �b�l�o�c�k�e�d� �i�n�t�o� �9�-� 

�p�e�r�s�o�n� �b�l�o�c�k�s� �o�f� �f�e�m�a�l�e�,� �1�8� �t�o� �3�5�,� �f�e�m�a�l�e� �3�6� �a�n�d� �a�b�o�v�e�,� �m�a�l�e�,� �1�8� �t�o� �3�5�,� �a�n�d� �m�a�l�e�,� �3�6� �a�n�d� 
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�a�b�o�v�e�.� �A�l�l� �s�u�b�j�e�c�t�s� �h�a�d� �a�t� �l�e�a�s�t� �2�0�/�3�0� �n�e�a�r� �v�i�s�u�a�l� �a�c�u�i�t�y�,� �a�n�d� �o�n�e� �m�a�l�e� �s�u�b�j�e�c�t� �w�a�s� �f�o�u�n�d� 

�t�o� �h�a�v�e� �d�e�f�i�c�i�e�n�t� �c�o�l�o�r� �v�i�s�i�o�n�.� �A�n�s�w�e�r�s� �t�o� �I�n�i�t�i�a�l� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �q�u�e�s�t�i�o�n�s� �c�o�n�c�e�r�n�i�n�g� �a�g�e� 

�g�r�o�u�p� �(�1�.�1�)�,� �g�e�n�d�e�r� �(�1�.�2�)�,� �o�c�c�u�p�a�t�i�o�n� �(�1�.�3�)�,� �a�n�d� �n�u�m�b�e�r� �o�f� �p�e�o�p�l�e� �l�i�v�i�n�g� �i�n� �t�h�e� �h�o�u�s�e� �w�i�t�h� 

�t�h�e� �p�a�r�t�i�c�i�p�a�n�t� �(�1�.�4�)� �a�r�e� �l�i�s�t�e�d� �i�n� �T�a�b�l�e� �4�.� 

�A�p�p�a�r�a�t�u�s� 

�T�h�e� �s�t�i�m�u�l�i� �w�e�r�e� �v�i�e�w�e�d� �i�n� �a� �c�o�n�t�r�o�l�l�e�d� �e�n�v�i�r�o�n�m�e�n�t�.� �T�h�e� �l�i�g�h�t� �s�o�u�r�c�e� �w�a�s� �a� �M�a�c�b�e�t�h� 

�S�p�e�c�t�r�a�L�i�g�h�t� �I�I� �(�M�o�d�e�l� �S�P�L�-�5�0�)�.� �T�h�e� �i�l�l�u�m�i�n�a�n�c�e� �w�a�s� �m�e�a�s�u�r�e�d� �w�i�t�h� �a� �M�i�n�o�l�t�a� 

�I�u�m�i�n�a�n�c�e� �M�e�t�e�r�.� �T�h�e� �m�e�t�e�r� �w�a�s� �p�l�a�c�e�d� �f�l�a�t� �o�n� �t�h�e� �t�a�b�l�e� �p�a�r�a�l�l�e�l� �t�o� �t�h�e� �l�u�m�i�n�a�i�r�e� �w�i�t�h� �t�h�e� 

�i�n�t�e�g�r�a�t�i�n�g� �h�e�m�i�s�p�h�e�r�e� �u�p�.� �T�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �m�e�t�e�r� �w�a�s� �3�0�.�4�8� �c�m� �f�r�o�m� �t�h�e� �s�u�b�j�e�c�t ��s� �s�i�d�e� 

�o�f� �t�h�e� �t�a�b�l�e� �a�n�d� �6�7�.�3�1� �c�m� �f�r�o�m� �t�h�e� �r�i�g�h�t� �s�i�d�e� �a�n�d� �i�s� �d�e�p�i�c�t�e�d� �b�y� �t�h�e� �l�e�t�t�e�r�  ��M � �� �i�n� �F�i�g�u�r�e� �4�.� 

�I�l�l�u�m�i�n�a�n�c�e� �w�a�s� �a�p�p�r�o�x�i�m�a�t�e�l�y� �1�7�4�0� �l�u�x�.� �T�h�e� �l�u�m�i�n�a�n�c�e� �o�f� �t�h�e� �s�u�r�r�o�u�n�d� �w�a�s� �m�e�a�s�u�r�e�d� 

�u�s�i�n�g� �a� �M�i�n�o�l�t�a� �C�S�1�0�0� �s�p�o�t�m�e�t�e�r� �a�t� �t�h�e� �s�a�m�e� �s�p�o�t� �w�h�e�r�e� �i�l�l�u�m�i�n�a�n�c�e� �w�a�s� �m�e�a�s�u�r�e�d� �a�n�d� 

�w�a�s� �2�4�8� �c�d�/�m�?�.� �A� �d�a�y�l�i�g�h�t� �c�o�l�o�r� �t�e�m�p�e�r�a�t�u�r�e� �s�o�u�r�c�e� �o�f� �5�0�0�0� �d�e�g�r�e�e�s� �K�e�l�v�i�n� �w�a�s� 

�e�m�p�l�o�y�e�d�.� �T�h�e� �C�I�E� �1�9�3�1� �x�,� �y� �c�o�l�o�r� �c�o�o�r�d�i�n�a�t�e�s�,� �a�s� �m�e�a�s�u�r�e�d� �w�i�t�h� �t�h�e� �C�S�1�0�0�,� �w�e�r�e� �0�.�3�7�2� 

�a�n�d� �0�.�3�6�9�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� �T�h�e� �b�o�o�t�h� �w�a�s� �s�e�t� �u�p� �s�u�c�h� �t�h�a�t� �t�h�e� �l�u�m�i�n�a�i�r�e� �w�a�s� �p�a�r�a�l�l�e�l� �t�o� �t�h�e� 

�v�i�e�w�i�n�g� �s�u�r�f�a�c�e� �(�F�i�g�u�r�e�s� �4� �a�n�d� �5�)�.� 

�V�i�e�w�i�n�g� �d�i�s�t�a�n�c�e� �w�a�s� �n�o�t� �c�o�n�t�r�o�l�l�e�d�.� �T�h�e� �p�h�o�t�o�g�r�a�p�h� �w�a�s� �p�l�a�c�e�d� �a�p�p�r�o�x�i�m�a�t�e�l�y� �i�n� �t�h�e� 

�s�a�m�e� �s�p�o�t� �a�s� �t�h�e� �i�l�l�u�m�i�n�a�n�c�e� �m�e�t�e�r�,� �b�u�t� �t�h�e� �s�u�b�j�e�c�t� �w�a�s� �a�l�l�o�w�e�d� �t�o� �m�o�v�e� �i�t� �t�o� �a�n�y� �p�o�s�i�t�i�o�n�.� 

�I�f� �t�h�e� �o�r�i�e�n�t�a�t�i�o�n� �(�v�e�r�t�i�c�a�l� �o�r� �h�o�r�i�z�o�n�t�a�l�)� �w�a�s� �o�b�v�i�o�u�s� �t�o� �t�h�e� �e�x�p�e�r�i�m�e�n�t�e�r�,� �t�h�e� �p�h�o�t�o�g�r�a�p�h� 

�w�a�s� �p�l�a�c�e�d� �i�n� �t�h�e� �c�o�r�r�e�c�t� �o�r�i�e�n�t�a�t�i�o�n�.� �W�h�e�n� �t�h�e� �o�r�i�e�n�t�a�t�i�o�n� �w�a�s� �n�o�t� �a�p�p�a�r�e�n�t�,� �t�h�e� 

�p�h�o�t�o�g�r�a�p�h� �w�a�s� �p�l�a�c�e�d� �o�n� �a�n� �a�n�g�l�e�.� 

�A� �m�a�t� �b�o�a�r�d� �b�a�r�r�i�e�r� �w�a�s� �p�l�a�c�e�d� �b�e�t�w�e�e�n� �t�h�e� �e�x�p�e�r�i�m�e�n�t�e�r� �a�n�d� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t� �s�o� �t�h�a�t� �t�h�e� 

�p�a�r�t�i�c�i�p�a�n�t� �c�o�u�l�d� �n�o�t� �s�e�e� �w�h�a�t� �t�h�e� �e�x�p�e�r�i�m�e�n�t�e�r� �w�a�s� �w�r�i�t�i�n�g�.� �A� �v�i�d�e�o� �c�a�m�e�r�a� �w�a�s� �u�s�e�d� �t�o� 

�r�e�c�o�r�d� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �s�e�s�s�i�o�n�.� �T�h�e� �c�a�m�e�r�a� �w�a�s� �p�o�s�i�t�i�o�n�e�d� �s�u�c�h� �t�h�a�t�,� �d�u�r�i�n�g� �t�h�e� �m�a�j�o�r�i�t�y� 

�o�f� �t�h�e� �s�e�s�s�i�o�n�,� �o�n�l�y� �t�h�e� �i�m�a�g�e� �b�e�i�n�g� �e�v�a�l�u�a�t�e�d� �a�n�d� �t�h�e� �s�u�b�j�e�c�t ��s� �h�a�n�d�s� �w�e�r�e� �c�a�p�t�u�r�e�d�.� 
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�F�i�g�u�r�e� �5�.� �P�h�o�t�o�g�r�a�p�h� �o�f� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �s�e�t�u�p� �f�r�o�m� �t�h�e� �s�u�b�j�e�c�t �� �s� �p�o�i�n�t� �o�f� �v�i�e�w�.� 

�S�t�i�m�u�l�i� 

�F�i�f�t�e�e�n� �f�i�r�s�t�-�p�a�r�t�y� �p�r�i�n�t�s� �w�e�r�e� �c�o�l�l�e�c�t�e�d� �v�i�a� �t�h�e� �f�i�l�m� �i�n�t�e�r�c�e�p�t�.� �I�m�a�g�e�s� �w�e�r�e� �s�e�l�e�c�t�e�d� 

�f�r�o�m� �t�h�e� �r�o�l�l� �o�f� �2�4� �p�r�i�n�t�s� �t�o� �r�e�d�u�c�e� �r�e�d�u�n�d�a�n�t� �s�u�b�j�e�c�t� �m�a�t�t�e�r�.� �O�f� �t�h�e� �5�7�0� �p�i�c�t�u�r�e�s�,� �2�1�.�6� 

�p�e�r�c�e�n�t� �o�f� �t�h�e�m� �w�e�r�e� �t�a�k�e�n� �o�n� �a� �v�a�c�a�t�i�o�n� �(�T�a�b�l�e� �5�)�.� �G�e�n�e�r�a�l� �o�c�c�a�s�i�o�n� �w�a�s� �t�h�e� �s�e�c�o�n�d� 

�l�a�r�g�e�s�t� �g�r�o�u�p� �(�1�7�.�2� �p�e�r�c�e�n�t�)�,� �f�o�l�l�o�w�e�d� �b�y� �S�p�e�c�i�a�l� �O�c�c�a�s�i�o�n� �(�1�5�.�8� �p�e�r�c�e�n�t�)�,� �a�n�d� �H�o�l�i�d�a�y�s� 

�(�1�5�.�4� �p�e�r�c�e�n�t�)�.� �O�n�l�y� �a�b�o�u�t� �f�i�v�e� �p�e�r�c�e�n�t� �o�f� �t�h�e� �p�i�c�t�u�r�e�s� �w�e�r�e� �t�a�k�e�n� �e�i�t�h�e�r� �a�t� �a� �p�a�r�t�y� �o�r� �o�n� �a� 

�b�i�r�t�h�d�a�y�.� �T�h�e� �m�a�j�o�r�i�t�y� �o�f� �p�h�o�t�o�g�r�a�p�h�s� �w�e�r�e� �t�a�k�e�n� �o�f� �f�a�m�i�l�y� �m�e�m�b�e�r�s� �(�3�7�.�9� �p�e�r�c�e�n�t�)�,� 

�f�o�l�l�o�w�e�d� �b�y� �f�r�i�e�n�d�s� �(�2�3�.�8� �p�e�r�c�e�n�t�)� �(�T�a�b�l�e� �6�)�.� �P�i�c�t�u�r�e�s� �w�i�t�h�o�u�t� �p�e�o�p�l�e� �a�c�c�o�u�n�t�e�d� �f�o�r� �1�4�.�9� 

�p�e�r�c�e�n�t� �o�f� �t�h�e� �p�h�o�t�o�g�r�a�p�h�s�.� �O�n�l�y� �e�i�g�h�t� �p�e�r�c�e�n�t� �o�f� �t�h�e� �i�m�a�g�e�s� �w�e�r�e� �o�f� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t�.� �T�h�e� 

�m�a�j�o�r�i�t�y� �o�f� �t�h�e� �p�i�c�t�u�r�e�s� �w�e�r�e� �t�a�k�e�n� �b�y� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t� �(�4�1�2� �o�u�t� �o�f� �5�7�0�)�,� �2�4� �p�e�r�c�e�n�t� �w�e�r�e� 

�t�a�k�e�n� �b�y� �s�o�m�e�o�n�e� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t� �k�n�e�w�,� �a�n�d� �o�n�l�y� �4� �p�e�r�c�e�n�t� �w�e�r�e� �t�a�k�e�n� �b�y� �s�t�r�a�n�g�e�r�s�.� �T�h�e� 

�2�0


