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Letters to the Editor
The Law of Initial Values: Differentiated Testing as

an Empirical Generalization versus Enshrinement as

a Methodological Rule
The “Law of Initial Values” (LIV) is arguably psychophysiology’s best-known principle. It refers to the relation between the prestimulus level of a physiological function and the poststimulus phasic response magnitude. The relation is colloquially re​ferred to as the ceiling and/or floor effect. More specifically, and as originally formulated: “The high this ‘initial level,’ the smaller is the response to function-raising [and] the greater is the response to function-depressing agents” (Wilder, 1957, p. 73).
As for all psychophysiological issues, the ap​proach to the LIV can be investigative or demonstrational. The investigative approach treats the LIV as an empirical generalization to be tested like any other statement that expresses a functional relation. Part of the testing is the recognition that not only are null observations possible (i.e., the relation does not hold), but so also are differential but opposed observations (i.e., a significant relation is observed, but its direction is opposite to the relation predicted by the LIV). An example of such a directional disconfirmation of the LIV occurred in phasic heart rate and T-wave amplitude responses to psycho​logical stress, when the prestimulus: response-magnitude relation was examined in a between-subject comparison (Scher, Furedy, & Heslegrave, 1985). On the other hand, Scher et al. (1985) confirmed the LIV in its within-subject form, with both the heart rate and T-wave amplitude responses. This study also illustrates the differentiated nature of in​vestigative testing, which leads to a progressively more accurate specification of the boundary con​ditions of the law. The LIV was found to hold under some (within-subject) conditions, but not under others (between-subject conditions). Such differ​entiated testing leads to hypotheses to account for the observed difference. The hypothesis of Scher et al. (1985) was that individual differences in reac​tivity (a between-subjects factor) accounted for the relation being significant, but opposite, to that pre​dicted by the LIV.

In contrast, the demonstrational approach treats the LIV as a methodological rule, the truth of which is not open to serious question. Studies are cate​gorized in a binary way, as having succeeded or not succeeded in “finding” the LIV. Such a binary ca​tegorization lumps together null and differential-direction disconfirmatory findings. The LIV be​comes enshrined as an established fact, rather than having the boundary conditions of its applicability (i.e., the conditions under which it is true) pro​gressively specified through differentiated formu​lations (e.g., that it holds under within- but not be​tween-subject conditions).
The LIV was first proposed as far back as the early thirties (Wilder, 1931), and it is not hard to find examples of the investigative approach by psy-chophysiologists. For example, in a report based on a doctoral dissertation, it was noted that “the LIV may not apply similarly to all autonomic variables (Hord, Johnson, & Lubin, 1964) or that it may ap​ply differentially with respect to various organismic and experimental parameters (Block & Bridger, 1962)” (Malmstrom, 1968, p. 161). Nevertheless, during the half century that has passed since Wilder’s original formulation, it is clear that, in the investigative sense of the term, our understanding of this law has not yielded spectacular progress. In our view, part of the problem is that studies that are investigational inasmuch as they show consid​erable care in the collection of the relevant data, are also demonstrational in not always showing the same precision in formulating the LIV or in char​acterizing the previous evidence relevant to LIV’s truth.
So, for example, a recent report by Jamieson (1987) presents a well-designed experiment relating the LIV to finger temperature, stress, and lateralization. Especially in the treatment of lateralization, this study appears to provide the sort of extension of “experimental parameters” that is needed for a better understanding of the conditions under which
the LIV holds, and those under which it does not. However, the formulation of the LIV as stating that “Individuals with lower resting levels should show greater increases in response to a stressor than in​dividuals starting at a higher level of arousal” (Ja-mieson, 1987, p. 666) implies that the LIV is a between-subject principle, whereas the relevant variable of the study itself (laterality) is a within-subject factor. A parallel failure to differentiate characterizes the summary of the previous litera​ture, which is said to “have yielded inconsistent evidence for its [the LIV] applicability to ... heart rate (Hord et al., 1964; Scher, Furedy, & Heslegrave, 1985)” (Jamieson, 1987, p. 666). It is at least not clear from this summary that, as indicated above, Scher et al. (1985) did not just fail to find the predicted LIV relation, but, in the between-sub​ject comparisons (of heart rate and T-wave ampli​tude), found a significant, but opposite relation. This finding led us to recommend a “repeal” of the be​tween-subject formulation of the LIV, at least as it applies to stress-elicited heart rate and T-wave am​plitude changes (Scher & Furedy, 1982).
Finally, Jamieson’s discussion states that al​though Hord, Johnson, and Lubin (1964) did not confirm the LIV with finger temperature, and al​though in the present study evidence for the LIV with finger temperature was significant in only 4 of the 6 analyses”, “ignoring the LIV could lead to erroneous conclusions” and “care should be taken to ascertain whether any observed asymmetric dif​ferences in reactivity could be artifacts due to the LIV” (Jamieson, 1987, p. 669). This, in our view, inappropriately enshrines the LIV into a method​ological rule, rather than treating the LIV as an empirical generalization to be tested “with respect to various organismic and experimental param​eters” (Malmstrom, 1968, p. 161).
There is a related methodological rule that should not be ignored, but that rule is not the LIV. Rather, it is a more neutrally stated possibility that in cases where initial values are correlated with phasic re​sponse magnitude this correlation should be as​sessed and controlled for in any phasic-response-magnitude comparisons. This appropriate meth​odological rule is neutral on the sign of the corre​lation, and does not prejudge whether, under a giv​en set of conditions, the correlation is actually pres​ent. The point is that both the sign and the size of the correlation are empirical issues, and should, therefore, be treated as hypotheses to be tested, rather than as articles of faith.
As to the question of progress toward under​standing the conditions under which the LIV does and does not obtain, this is likely to be gained as

we differentiate the “various organismic and ex​perimental parameters.” The between- versus with-in-subjects distinction indicated by Scher et al. (1985) is one promising distinction, if only because there is an underlying hypothetical mechanism (in​dividual differences in reactivity) that is available to explain the pro- (within-subjects) and anti- (between-subjects)-LIV outcomes. However, the lat​erality effects that Jamieson (1987) has brought up suggest that the between- versus within-subject dis​tinction may need to be refined. Although laterality is, formally, a within-subject source of variation, it seems different, in kind, from the trial-by-trial source of variation that was the within-subject factor con​sidered by Scher et al. (1985).
Similarly, Jamieson’s (1987) study of LIV pre​dictions for finger temperature contributes to an understanding of the relation between prestimulus and response levels for that physiological system. However, in distinguishing between different de​pendent variables, we may be able to do better than simply listing the results of studies that have looked at those measures. In an least one case, the electro-dermal response or “GSR,” there is extensive work dating back to the forties (e.g., Haggard, 1945), which shows that the LIV holds clearly with skin resis​tance response but is more or less eliminated with skin conductance response. This is why, in the days when the GSR was measured by resistance rather than conductance couplers, skin resistance response scores were converted to (some form of) skin con​ductance response scores by hand. Quite clearly, however, the empirical status of a confirmation of the LIV that is totally dependent on an arithmetic transformation is different from that of a confir​mation that is not eliminated by such a transfor​mation. On the other hand, it is the case that the high and positive correlation between skin resis​tance and skin resistance response is most apparent in between-, rather than within-subject designs (see, e.g., Bitterman, Reed, & Krauskopf, 1952, who ar​gued that it was not important to transform skin resistance response to skin conductance response in their experiment, because the critical comparison was a within-subject one), and this is just the re​verse of the LIV-related results for heart rate and T-wave amplitude (Scher et al., 1985). Accordingly, there seem to be lots of empirical puzzles connected with the LIV, but the solutions to these puzzles are more likely to come if we persevere with treating the LIV as an empirical generalization to be tested in a differentiated manner.

John J. Furedy and Hal Scher University of Toronto
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