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Abstract—An experiment addressing anomalous human/machine interactions utilizing a 

feedback display of two competing pictures, the relative dominance of which is 

controlled by a microelectronic random generator, has yielded a number of equivocal 

results. On the one hand, an ingoing hypothesis that such a visually engaging mode of 

feedback might facilitate larger anomalous effects has not been supported by the 

composite results of 49 operators performing some 390,000 experimental trials. 

Likewise, a smaller ad hoc study of the relative efficacy of a subset of target pictures 

having religious or spiritual themes, although yielding effect sizes comparable with 

earlier random event generator (REG) data, has insufficient statistical power to resolve 

the question. Also, an attempt to assess the relative importance of the pictorial feedback, 

vis-à-vis the output of the REG, per se, in facilitating operator performance has not been 

definitive. Yet, certain secondary anomalies in these databases, such as gender 

disparities, individual operator performances, and serial position effects, show several 

characteristics akin to those previously found in other human/machine experiments in this 

laboratory. Whether these indicators can be used to develop more effective experiments 

of this class or to achieve a more fundamental understanding of the basic phenomena is 

the focus of ongoing research.  
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Introduction 

Two decades of rigorous empirical study of the interaction of human operators with 

microelectronic random event generators (REGs) in this laboratory have consistently 

yielded small but statistically significant anomalous departures from chance behavior that 

correlate with the prestated intentions of the operators (Jahn et al., 1997). These effects, 



however, have proven remarkably insensitive to any of the attendant physical parameters 

so far explored, such as data set sizes and acquisition rates, nature of the random physical 

sources, and spatial and temporal separations of the operators from the functioning 

equipment (Nelson et al., 1999). What secondary correlations have been observed tend to 

be of a more subjective nature, relating to the individual operator genders, preferences, 

strategies, reactions to the feedback, and feelings of resonance with the devices. In an 

effort to exploit these intangible correlates to yield larger anomalous effect sizes, a group 

of related experiments have been designed and implemented wherein the feedback 

provided the operators, and in some cases the random physical processes themselves, 

have more aesthetically engaging visual or auditory properties than the standard REG 

experiments. Examples include a large crystal pendulum, a bubbling water fountain, a 

randomly impacted Native American drum, a mobile robot, and, in the study reported 

here, a display of two competing pictures superimposed on a CRT screen. It was 

hypothesized that experiments that offered such aesthetic appeal to the operators would 

enhance their sense of resonance with them, and thereby enable larger deviations from 

chance behaviors.  

 
Experimental Design, Protocol, and Analysis 

 

 

In this article, we shall review the results of several years of experimentation with a target 

device termed “ArtREG,” wherein two attractive pictures compete for dominance on a 

CRT screen. To achieve this presentation, the screen is illuminated by a field of 640 x 

480 = 307,200 pixels, each of which may correspond to either of the competing 

illustrations, which are drawn from a library of 24 arbitrarily selected paintings, 

photographs, and designs previously scanned and digitized (Appendix A). The relative 

fraction of pixels corresponding to each of the two pictures is controlled by a small REG 

unit based on microelectronic Johnson noise (Nelson, Bradish, and Dobyns, 1992), in 

accordance with a software recipe that uses the cumulative deviation of the REG digital 

output from the chance mean. More specifically, the REG output is collected in trials of 

200 sample bits, and the compounding difference of the trial-mean values from 100 is 

used to determine the fraction of pixels illuminated by each picture, as described more 

fully below. 

The formal experimental protocol, which evolved over a period of informal preliminary 

experimentation (Appendix B), calls for the operator to examine the library of available 

pictures and select two for the competition. At the start of each experimental run, these 

appear superimposed on the screen in equal prominence, after which the balance evolves 

in accordance with the progress of the REG output. The goal of the operator is to bring 

one of the pictures into full or at least partial dominance, in accordance with a rerecorded 

intention. (In one popular variant, the operator may choose only one picture, to compete 

with a multicolored random pixel illumination, so that the chosen image appears to be 

sharpening from, or diffusing into, a random noise background.) When saturation by 

either picture occurs, or if 250 trials have been compounded without saturation, the run is 

terminated, the results are recorded, and a subsequent run is initiated using the same or 

the opposite picture preference. Runs are generated until 2,000 trials (400,000 bits) have 

been accumulated, comprising one experimental series, or session. Operators are 

constrained to use the same pair of pictures throughout a given session, but the picture 



preference is optional for each run. In an effort to focus the operators’ attention solely on 

the visual display, rather than on the REG output per se, a pseudorandom algorithm 

determines whether the emergence of the preferred picture on any given run will be 

associated with higher or lower deviations of the REG output from its chance expectancy 

of 100. Because this assignment is not revealed to the operators, they remain blind to the 

directional criterion that determines the success or failure of a desired run outcome. In 

this sense, ArtREG protocol differs substantially from that of standard REG experiments, 

where the feedback presented to the operator directly reflects success or failure in 

achieving the desired intention to produce higher or lower electronic counts. By keeping 

the assignment blind in the ArtREG experiment, it was hoped to determine whether the 

visual feedback or a more direct coupling of the operator’s intention to the REG process 

itself was the more important factor in enabling operator performance. 

Data thus are processed under two complementary criteria: success on chosen pictures 

and success on high or low deviations of the REG trial means. Because the algorithm 

determining high or low assignment ensures that each series contains equal numbers of 

trials (1,000) associated with each direction, the high/low analysis in ArtREG is directly 

comparable to that employed in the benchmark REG experiments, even though in this 

case the data are produced under “double-blind” conditions. Several other possible 

correlations also are explored in the data assessments, e.g., the effectiveness of particular 

pictures or picture combinations, run-level versus series-level success, and operator 

gender disparities. 

 

Results 
 

 

The formal ArtREG database consists of 195 series, or sessions, comprising 390,000 

trials, generated by 49 volunteer operators: 21 males (98 series) and 28 females (97 

series). Their results are summarized in Tables 1 through 4, which show the number of 

completed series ( SN ); the number of “successful” series ( SS  ) where the average results 

were consistent with intention; the total number of runs ( RN ); the number of successful 

runs ( RS ); and the overall mean shift (   ), standard error ( ), and Z score for each 

operator. As displayed in the first column of Table 1, of the total of 3,597 runs, 1,798 

were partially or completely successful and 1,799 were not. Using a theoretical standard 

deviation for the binary expectation of success,   = (.25N) 2/1  = 29.987, yields a totally 

insignificant bottom-line Z score of - 0.0167. The next four columns display the 

correlations of successes with the high and low REG drivers of the preferred pictures and 

with the gender of the operators. The last four columns further subdivide the results into 

high-driven and low-driven runs by males and females, respectively. Clearly, none of 

these sets or subsets displays any anomalous statistical character at this level, with the 

possible exception of the marginal disparity between male and female results on the low-

driven pictures ( diffZ = 1.687), which probably can be discounted on multiple-test 

grounds. Operator-specific representations of the results are presented in Tables 2 and 3 

in the form of individual male and female achievements on complete ex- 

 



 
 

perimental series, again segregated in terms of high-driven versus low-driven trials. At 

the bottom of each table are listed the sums of 2  values over the operators and the 

corresponding probabilities that the distributions are chance. Also included are the 

aggregate totals of series performance by the operators. Table 4 compounds the 2 and 

series performance results over all operators. Again, there appears to be little of statistical 

interest in any of these composite indicators, but despite the overall low yield of the total 

database, more detailed examination reveals a few potentially instructive features. For 

example, 11% of the database consists of single series generated by 45% of the operators. 

Seventeen of these single-series databases, or 74%, yield positive results in the combined 

high–low data (Z = 2.558). As an alternative representation of the individual operator 

data, Figure 1 displays the fraction of successful runs achieved by each as a function of 

database size, in units of ( RN ) 2/1 , on which are superimposed the loci of one standard 

error confidence limits. The use of different symbols for female and male operators helps 

to illustrate the gender differences appearing in these data. Figure 2 is a similar 

representation in terms of individual operator effect sizes, in units of Z score per series. 

Correlation of operator success with particular pictures is somewhat complicated by their 

use in pairs; that is, while one might endeavor to search for a relative picture-

effectiveness distribution that compounds uniformly over all competing pictures, because 

these are selected at will by the operators, the full competition matrix is far from 

uniformly populated. Nonetheless, some indications can be extracted. Table 5 lists the 

overall success ratios for each of the 24 illustrations (displayed in Appendix A) when 

used as the preferred target, regardless of its competitors. Listed are the ratios of 

successful runs (S/N) achieved using the picture as a preferred target, along with the 

corresponding Z scores, for all operators, men alone, and women alone. Also listed in the 

composite portion of the table are the number of successful runs that saturated compared 

to the total number that saturated (Sat.), and the average number of trials per run for the 



successful runs, compared to the average number for all runs ( ts tt / ). Once again, the 

bottom-line results are indistinguishable from chance, as are the 2  goodness-of-fit tests.  

Figure 3 illustrates the relative successes of the pictures in graphical form. 

Table 6 and Figure 4 display lists of the operator achievements under the modified 

protocol that uses the random noise pattern, rather than a second illustration, as the 

competitor to the chosen picture. Clearly, there is no indication that this modality is any 

more effective than the two-picture version in enabling the intended anomalous 

achievements. 

 

Ad Hoc Experiments 
 

 

 

In an admittedly a posteriori effort to explore possible causes of the apparent failure of 

this experimental concept, it was noted that a particular subset of the target pictures 

seemed to facilitate disproportionately good performances. These images could crudely 

be subsumed within a category of religious, mystical, or symbolic patterns, labeled as 

follows: (1) Anubis; (2) Apache; (3) Wave; (7) Mask; (8) Bear; (9) India; and (11) Egypt. 

Specifically, this subset yielded 521 successful runs out of 961 (54.2%), with a 

corresponding Z score of 2.613. A similar correlation was found within the single picture 

versus random background efforts within this group: 134 successes out of 244 (54.9%),  

Z = 1.536. A subsequent ad hoc experiment was undertaken using only these seven 

pictures plus the random background option, within a short-form protocol that permitted 

more rapid accumulation of data. Specifically, all runs were forced to have equal 

numbers of trials (100), with only four runs comprising a session, and full saturation was 

precluded by a progressive difficulty algorithm in the software (i.e., by using a difficulty 

criterion, d, up to ½ pixel saturation, a difficulty criterion of 2d over the saturation 

interval ½ to ¾, 4d over the saturation interval ¾ to ⅞ etc.). Thus, highly successful runs 

could be sustained near saturation without premature termination of the run. To conserve 

laboratory and operator time, only 100 series (400 runs) were planned, the minimum 

deemed necessary to distinguish this subset from the main database. Despite all these 

changes in experimental design, the composite results of this phase, as summarized in 

Tables 7–9 and Figure 5, again were statistically insignificant. Specifically, only 200 runs 

out of 404 were successful (Z = –0.1990); the all-operator performance compounded only 

to 


Z = 0.5305; four of the eight selected pictures now scored below the chance mean; 

and the 2 on both the operator and picture distributions were within chance. On the other 

hand, it is worth noting that the Z seems to correspond to an absolute effect size (mean 

shift) comparable to that of our much larger benchmark REG  

 



 



 

 



 





 
 

database (Jahn et al., 1997), as well as to the exploratory data described in Appendix B, 

even though the low statistical power of this small data set imposes large error bars on 

this value. These comparisons are illustrated in Figure 6. It also is interesting that 

significant 


Z values were attained by 4 of the 21 operators, compared to roughly one 

expected by chance, and that on a two-tailed 

 





 
 

basis over the separate high and low runs, 9 of the operators scored in the |Z| >1.645 tails. 

In other words, despite the apparently inconclusive composite results, the individual 

operator performances display potentially instructive idiosyncratic effects. 

 

 

 

. 



Interpretations and Speculations 

 

Given the equivocal character of the data derived from this sequence of ArtREG 

experiments, any conclusions and interpretations thereof must be re- 

 

  
garded as tentative, speculative, and possibly even intuitive. Clearly, the composite 

results do not support the hypothesis that attractive and engaging feedback displays 



enable substantially larger anomalous effects, a conclusion that appears to be consistent 

with the early results of a number of our other visually appealing experiments. The 

attempt to assess the relative importance of the visual feedback on operator performance 

compared to that of the REG digital output stream, per se, also has been thwarted by the 

small effect sizes. Indeed, we now might speculate whether the blinding of the operator to 

the high versus 

 



 
low outputs of REG might be implicated in the reduction of effect size in the main group 

of experiments. Yet, as in many earlier studies, both “successful” and “unsuccessful,” 

various details appear in the ArtREG data that if better comprehended could possibly 

point to more incisive experimental and theoretical strategies and to better understanding 

of the underlying phenomena. 



The somewhat better yield from the mystical or symbolic image subset also prompts a 

few intuitive speculations. First, it may be that the explicit artistic feedback characteristic 

of most of the pictorial targets, rather than enhancing  

 
 

the resonance of the operator with the experiment, actually may inhibit such because of 

its specificity. That is, just as a fully random physical source appears to be requisite raw 

material for production of a more ordered digital stream in our standard REG 

experiments (Jahn et al., 1997), so the operator’s consciousness may prefer less 

associative constraint on the imagery it employs to achieve its resonance with the 

experimental task than the fully articulated pictures allow. Only in the more vague and 

symbolic illustrations, such as those used in the ad hoc experiment, may some relief from 

this encumbrance be provided. Alternatively, it may be the symbolic, personalized 

meaning of the feedback, i.e., its particular relevance to the operator, that is the crucial 

ingredient in establishing a productive human/machine bond, and that the mystical subset 

carries more such individualized meanings to the operator. Or finally, all of these weak 

results may just be another indication that feedback, in any form, is not a major requisite 

in producing such anomalous effects. This interpretation would be consistent with the 

positive results of our Remote REG (Dunne and Jahn, 1992), Remote Perception (Nelson 

et al., 1996), and FieldREG experiments (Nelson et al., 1998), in which success is 

achieved even though no form of immediate feedback is available. Indeed, it is even 

possible that the anomalous effect sizes are fundamentally unamplifiable by any 

experimental strategy, i.e., that their scale is intrinsically constrained to at best a few parts 

per thousand, so that major statistical effects can be found only in very large individual or 



collective databases. In any case, these results have taught us that we must broaden our 

range of potentially important variables beyond those so far explored to include subtler 

 



 







 
 

personal factors, such as environmental influences, operator and experimenter attitudes, 

and the role of subjective meaning, in our future experimental designs if we are to acquire 

deeper understanding of these consciousness-related physical phenomena. 

 

Appendix A: ArtREG Illustrations 

 

All of the pictures utilized in the main body of ArtREG experiments and in the ad hoc 

subset are reproduced here in black and white to reduce printing costs. A few sets of full 

color reproductions are retained in our laboratory. 

 

Appendix B: Prior Explorations 

 

The formal ArtREG experiments reported in the body of this paper devolved from an 

earlier informal set of exploratory studies performed as the equipment was being brought 

on line and the protocols were being refined. These initial experiments closely followed 

our standard REG protocols, using series of 1,000 trials taken under the three directional 

intentions: high, low, and baseline. These were grouped in four sets of 250-trial runs per 

direction, with the operators blind to the randomly assigned directions. All runs required 

completion of 250 trials, even though picture saturation may have been achieved during 

the run. All told, 13 operators completed a total of 37 series, with the results displayed in 

Table 10. Although none of the operators, nor the group as a whole, achieved statistical 

significance in the high-low separation, the overall effect was in the intended direction, 

with an absolute size comparable to that characteristic of our much larger benchmark 

REG studies (Jahn et al., 1997), and hence regarded as propitious for more formal and 

extensive experiments. 

 

 



 
 

Based on the reactions of several of these operators, a number of changes in processing 

and protocol were implemented before the formal experiments were begun, namely: 

1. The baseline direction was eliminated. 

2. Runs were allowed to terminate on saturation in either direction. 

3. The total number of trials per series remained at 1,000 for the high and 



 
the low directions, but these included some shortened (saturated) runs, as well as full 250-trial runs. 
4. Additional pictures were added to the library, and a few were removed. 
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