Rules and Instances in the Control of a Static System - Modelling the Influence of Causal Interpretation
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Abstract. This paper reports an experiment that investigated the influence of causal interpretation on acquisition and use of two knowledge types about a static system: specific I-O-knowledge (instances) and general knowledge about effects (rules, structural knowledge). One group of subjects saw 40 system states without being informed about the causal nature of the material. Another group saw the same states as switches and lamps. It is assumed that the group without causal interpretation cannot acquire knowledge about effects but only I-O-knowledge. If that type of knowledge really is the pre​dominant type learned when dealing with small systems, then there should be no group differences in a speeded recognition task. Actually, the group with causal interpretation discriminates much better between old and new system states, but with longer RTs. This could be interpreted in terms of knowledge about effects acquired by the group with causal interpretation which was used to reconstruct system states in cases of doubt. Results of a speeded judgement task where subjects had to judge single causal relations support that interpretation, but also indicate that the knowledge about effects is probably not represented in a symolic form. An ACT-R model that uses associations between events as a subsymbolic form of knowledge about effects reproduces the data very well. Thus, data and model support the significance of I-O-knowledge but also shed some light on the role and the development of general knowledge about effects.

Introduction

One central question in the psychological research on complex dynamic systems refers to the know​ledge used for controlling a system. Two main types of knowledge are discussed in the literature: structural knowledge, defined as general knowledge about the variables of a system and their causal relations, and input-output know​ledge, which re​pre​sents instances of input values and the corres​pon​ding output values.

There is evidence for the influence of both types, but currently many authors emphasize results indi​cating that I-O knowledge is the pre​dominant type used, particularly when dealing with small systems like the "Sugar Factory" (Berry & Broadbent, 1988). Models developed on the basis of Logan's Instance Theory (Dienes & Fahey, 1995) or ACT-R (Lebiere, Wallach & Taatgen, 1998) demonstrate the sufficien​cy of I-O knowledge for the control of the "Sugar Factory". Recent analyses by Dienes and Fahey (1998) revealed stochastic independence between the solution of old control problems and the recognition of those situ​a​tions as old, suggesting that memory was implicit.
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Fig. 1. The system used in the experiment (arrows not visible for the subjects   (: "on" relation, (:"off" relation)
The I-O strategy seems to be preferred by most subjects, even in the control of more complex sys​tems. However, in systems of at least six variables high control performance is usually associated with general knowledge about the system's structure (Funke, 1993; Vollmeyer, Burns & Holyoak, 1995). 

In the Experiment reported here, the signifi​can​ce of the two knowledge types was studied with a system con​sis​​ting of four lamps ope​rated by four swit​ches. Fig. 1 shows a screen​shot with the effects of the switches map​ped (in​vi​sible for the subjects). 

Two tasks were used, each more sensitive to an​other type of knowledge. A recogni​tion task should be easiest to be done with I-O knowledge, and a cau​sal judge​ment task, easiest to be done with struc​tural knowledge. 

The rationale of the experiment is that learning of in​stances does not de​pend on the causal inter​pre​tation of sti​mu​li. Consequent​ly, if know​ledge about in​stan​ces is the main knowledge type learned in the control of small systems, there should be no effect of causal interpretation on reco​gnition of system states. On the other hand, if structural know​ledge is learned ad​di​tio​nally, then causal inter​pre​tation should have positive effects.

Experiment

In a speeded recognition task subjects saw ten possible and ten impossible system states two times each, and had to decide if they had seen the state in the learning phase or not. The items of a speeded judgement task were pictures of the switches and lamps with one switch and one lamp highlighted. Subjects had to decide if there was a causal relation between the highlighted elements. The 16 possible combinations were shown twice.

Two factors varied between subjects: (1) the possi​bility to interprete the pictures of system states shown in the learning phase as causal, and (2) the subject's activity, i.e. if the system states were only observed, or produced by operating the switches. I will focus on the effects of the first factor (that were the strongest ones, anyway). So now I report the data of the two groups who observed the system states in the learning phase, either with causal inter​pretation (obs/c), or without (obs/0). Each of the groups consisted of 12 subjects.

Other factors were varied within subjects: (1) the number of presentations of each state in the learn​ing phase, and (2) the number of switches that were "on" in each system state of the recognition task.

The experiment started with a learning phase where subjects saw 40 system states in intervals of four seconds. The group without causal interpretation (obs/0) was told that they would see spatial patterns which they should memorize. The group with cau​sal interpretation (obs/c) was informed that the pat​terns were states of a system of switches and lamps.

Three minutes after completion of the learning phase the recognition task was admin​is​tered, follo​wed by another 25 system states. Next, sub​jects worked on a kind of cued recall task where they had to complete fragmentary system states. Then the sub​jects of the group without causal interpretation were debriefed about the causal nature of the stimulus material. After that, the judge​ment task was provided, followed by two other tasks that are not reported here.

Given the assumption that knowledge about the system is primarily stored as speci​fic instances, the factor "causal interpretation" should have no effects on performance in the recognition task. If, however, subjects acquire structural knowledge - which is expected only in the group with causal inter​pre​tation - that group should outperform the obs/0-group, particularly in the judgement task. 

As a measure of performance in the recognition and judgement tasks dis​cri​mi​nation in​di​ces Pr were calculated according to the Two-High-Treshold-Model (Snodgrass & Corvin, 1988).


obs/c
obs/0

recognition
 M=0.48

 s=0.23
 M=0.30

 s=0.22

causal judgement
 M=0.55

 s=0.18
 M=0.17

 s=0.23

Table 1. Discrimination indices for two tasks

Table 1 shows means and standard deviations of these indices. In both tasks the group with causal inter​pretation is significantly better (F 1,22 = 10.76, p < .01), but there is an interaction between task and group (F 1,22 = 7.26, p < .05). The obs/0-group is better at recognition than at judging causal relations; for the obs/c-group the reverse is true. Latencies for hits are longer in the group with causal interpretation (obs/c: 2250 ms, obs/0: 1493 ms). The fact that the variance is also significantly higher points to the use of different strategies: If a system state could not be retrieved in the recog​nition task, subjects of the obs/c group might have tried to reconstruct the state using knowledge about the effects of the switches. That would mean that subjects used both types of knowledge: I-O know​ledge and general knowledge about effects.

This interpretation is also supported by the effects of the within-subjects factors on recognition per​for​man​ce (fig. 2, left panel). If the reconstruction hypothesis is true, then there should be an effect of the number of switches "on" in the obs/c group, because the reconstruction process takes longer the more switches have to be consi​dered. Actually, a significant interaction between group and number of switches "on" was found in the data (F 1, 22 = 6.13 , p < .05). States with three or four switches in "on" position are particu​larly badly recognized by the subjects of the obs/c group. On the other hand, in the group without causal interpretation the influ​en​ce of the number of presen​tations is higher (interaction margi​nally significant).
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All this supports the assumption that the group with causal interpretation used knowledge about effects even in the recognition task. But why does it take them so long to use that type of knowledge in the causal judgement task? As in a previous experiment (Schoppek, 1998), the mean latency for hits in that task was 2234 ms. One possible explanation would be that most subjects primarily try to use I-O knowledge and use knowledge about effects only after retrieval of relevant I-O knowledge fails. It might be that ini​tial​ly, knowledge about causal rela​tions is not repre​sented symbolically, but rather exerts its influence in form of associations between events. This could be the reason why subjects do not try to retrieve that type of knowledge.

ACT-R-Model

In order to test how the above interpretation can reproduce the data, I developed an ACT-R model simu​lating the learning phase, the recognition task, and the judgement task. There are two versions of the model. One of them entails additional production rules modelling causal inter​pretation. Those rules reconstruct a system state when no relevant state-chunk can be retrieved.

In the learning phase a goal is pushed for each sys​tem state. After processing the goal it represents a sys​tem state with its slots holding the arrays of swit​ches and lamps. Those goals are the basic units of I-O knowledge. Also in each cycle, a "change-image" is created as a subgoal, repre​senting the changes bet​ween the previous and the current system state. Most of the change-images are not strong enough to be retriev​ed later on, but during goal ela​bo​ration asso​ci​ative weights are learned between switch- and lamp-events. Afterwards these associations are used to recon​struct system states in the condition with causal interpretation. No structural knowledge is explicitly induced, because otherwise the model would predict much shorter response times in the judgement task.

In the recognition task both model versions try to re​trie​ve an instance similar to the probe (with par​tial matching and a bias in favor of retrieving by input). If retrieval fails, the version without causal inter​pretation guesses, the other version starts the recon​struction process. Reconstruction is based on the lamp-events that are most strongly activated by the switch-events shown in the probe ("switch on"). The probability of false reconstructions rises with the number of switches that are "on" - an effect which explains the bad recognition performance under con​dition obs/c & 3-4 switches. 

Fig. 2. Experimental (left) and model (right) results

I simulated two samples with 24 cases each. Parameter values were as follows: MP=2.5, PM=T, BLL=0.5, RT=0.75, PL=NIL, AL=3.0, ANS=0.5, EGS=0.5, LF=2.5. Some results are shown in the right panel of fig. 2. In both versions, recognition performance depends more on the number of presentations as compared to the real subjects. But the interaction between number of switches and causal interpretation is well repro​duced by the model. In general, recognition per​formance is overestimated by the model. This effect is mainly due to the excellent recognition of the frequently shown system states. Latencies for hits are very close to the data: 2314 ms in the simulated obs/c-group and 1541 ms in the simulated obs/0- group (note that the latency factor was fitted for the obs/0-group only).

After fitting parameters for the recognition task, the model was extended with a few productions to solve the causal judgement task. In that task the model tries to retrieve a "diagnostic instance" appro​priate to con​firm the causal relation. If none can be retrieved, the model reconstructs a relevant system state the same way as in the recognition task. The model matches the subjects' data quite close without fitting any parameters (fig. 3). Mean latencies for hits were 2305 and 2234 ms in the model's and subjects' data, respectively.

Fig. 3. Proportions of correct answers in the judgement task. A2P through D1P are the five "on" relations of the system, A1N and D3N the two "off" relations.

Discussion

Model and data support the view that I-O-knowledge is the primary type of knowledge used when dealing with a small system. But longer latencies, together with better recognition in the group with causal interpretation point to the use of an additional type of knowledge. It has been modeled as subsymbolic associations between events, used to reconstruct a mental image of the system state in question.

Applying the distinction between symbolic I-O knowledge and subsymbolic associations between events to the "Sugar Factory" could explain the results of Dienes & Fahey (1998). If subjects used I-O knowledge about past situations in the recognition task and associations between events in the control problems, stochastic independence between the two tasks could be the consequence. In this interpretation it is the subsymbolic knowledge that would be consi​dered as implicit. 

When one has to do with switches and lamps, associa​ti​ons between events provide a good basis for the development of rule-like, structural knowledge, because the variables are binary. (A strong asso​ci​a​tion between "switch A on" and "lamp 2 on" can easily be transformed into the rule "switch A turns lamp 2 on").
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This is not so straightforward in systems with inte​ger or real variables. There has to be more explicit hypo​theses testing in order to induce the exact form of a causal relation. 
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Auswertung

		11999		11:05		51		2		6		A2p		300		200		76		1		855		0		1		1		1		1		1		1		1		1		855						1

		11999		11:05		51		2		27		A2p		300		200		30		0		2337		0		1		1		1		1		1		1		1		1		0						0

		11999		11:05		51		2		11		B2p		300		200		30		0		971		0		1		1		1		1		1		1		1		1		0						0

		11999		11:05		51		2		32		B2p		300		200		30		0		2677		0		1		1		1		1		1		1		1		1		0						0

		11999		11:05		51		2		13		B3p		300		200		76		1		2166		0		1		1		1		1		1		1		1		1		2166						1

		11999		11:05		51		2		18		B3p		300		200		76		1		1152		0		1		1		1		1		1		1		1		1		1152						1

		11999		11:05		51		2		16		C4p		300		200		30		0		734		0		1		1		1		1		1		1		1		1		0						0

		11999		11:05		51		2		17		C4p		300		200		30		0		1780		0		1		1		1		1		1		1		1		1		0						0

		11999		11:05		51		2		2		D1p		300		200		76		1		1656		0		1		1		1		1		1		1		1		1		1656				5		1

		11999		11:05		51		2		29		D1p		300		200		76		1		980		0		1		1		1		1		1		1		1		1		980		positiv		1152		1

		11999		11:05		51		2		14		A1n		300		200		30		0		3004		0		1		1		1		1		1		1		1		1		0						0

		11999		11:05		51		2		20		A1n		300		200		30		0		1475		0		1		1		1		1		1		1		1		1		0						0

		11999		11:05		51		2		9		D3n		300		200		76		1		1248		0		1		1		1		1		1		1		1		1		1248				2		1

		11999		11:05		51		2		30		D3n		300		200		76		1		3963		0		1		1		1		1		1		1		1		1		3963		negativ		2606		1

		11999		11:05		51		2		10		A30		300		200		76		0		2541		0		1		1		1		1		1		1		1		1		0						1

		11999		11:05		51		2		31		A30		300		200		76		0		5227		0		1		1		1		1		1		1		1		1		0						1

		11999		11:05		51		2		5		A40		300		200		76		0		2147		0		1		1		1		1		1		1		1		1		0						1

		11999		11:05		51		2		26		A40		300		200		76		0		801		0		1		1		1		1		1		1		1		1		0						1

		11999		11:05		51		2		4		B10		300		200		76		0		3429		0		1		1		1		1		1		1		1		1		0						1

		11999		11:05		51		2		28		B10		300		200		30		1		1236		0		1		1		1		1		1		1		1		1		1236						0

		11999		11:05		51		2		12		B40		300		200		76		0		486		0		1		1		1		1		1		1		1		1		0						1

		11999		11:05		51		2		21		B40		300		200		76		0		4090		0		1		1		1		1		1		1		1		1		0						1

		11999		11:05		51		2		15		C10		300		200		76		0		828		0		1		1		1		1		1		1		1		1		0						1

		11999		11:05		51		2		22		C10		300		200		76		0		1681		0		1		1		1		1		1		1		1		1		0						1

		11999		11:05		51		2		3		C20		300		200		30		1		4725		0		1		1		1		1		1		1		1		1		4725						0

		11999		11:05		51		2		24		C20		300		200		76		0		920		0		1		1		1		1		1		1		1		1		0						1

		11999		11:05		51		2		1		C30		300		200		30		1		1611		0		1		1		1		1		1		1		1		1		1611						0

		11999		11:05		51		2		25		C30		300		200		30		1		4399		0		1		1		1		1		1		1		1		1		4399						0

		11999		11:05		51		2		7		D20		300		200		30		1		1245		0		1		1		1		1		1		1		1		1		1245						0

		11999		11:05		51		2		23		D20		300		200		30		1		1865		0		1		1		1		1		1		1		1		1		1865						0

		11999		11:05		51		2		8		D40		300		200		76		0		1907		0		1		1		1		1		1		1		1		1		0				6		1

		11999		11:05		51		2		19		D40		300		200		76		0		1353		0		1		1		1		1		1		1		1		1		0		keine Bez.		1738		1

												pos		neg		keine		pos		neg		keine		#ja																						ja-Antworten

												1152		2606		1738		5		2		6		19																						19
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Diskrimination

		vpku		bed		pos		neg		keine		pos		neg		keine		#ja		FA		hit-rate		fa-rate		Pr		Br

		41		beobo		879		736		979		5		1		5		19		13		0.43		0.71		-0.28		0.56

		42		beobo		1663		3520		3046		8		2		11		17		7		0.70		0.39		0.31		0.57

		43		beobo		1304		3210		2371		8		2		10		18		8		0.70		0.45		0.25		0.60

		44		beobo		1889				3727		6		0		10		14		8		0.43		0.45		-0.01		0.44

		45		beobo		3162		2956		1251		7		2		7		20		11		0.63		0.61		0.03		0.62

		46		beobo		2056				1884		10		0		10		18		8		0.70		0.45		0.25		0.60

		47		beobo		1302		5403		1883		7		2		14		13		4		0.63		0.24		0.40		0.39

		48		beobo		1127				1560		8		0		9		17		9		0.57		0.50		0.07		0.54

		49		beobo		1415				3009		10		0		13		15		5		0.70		0.29		0.41		0.49

		50		beobo		1623		1453		1555		7		2		11		16		7		0.63		0.39		0.24		0.52

		51		beobo		1152		2606		1738		5		2		6		19		12		0.50		0.66		-0.16		0.57

		52		beobo		1382				1048		8		0		18		8		0		0.57		0.03		0.54		0.06

		51		beobo		1152		2606				5		2		6		19		12		0.50		0.66		-0.16		0.57

		vpku		bed		pos		neg		keine		pos		neg		keine		#ja		FA		hit-rate		fa-rate		Pr		Br

		61		beobm		2084		3020		2654		8		2		13		15		5		0.70		0.29		0.41		0.49

		62		beobm		1608				1195		6		0		17		7		1		0.43		0.08		0.35		0.12

		63		beobm		1895				2641		10		0		16		12		2		0.70		0.13		0.57		0.30

		64		beobm		1469		1658		2075		10		4		16		16		2		0.97		0.13		0.84		0.80

		65		beobm		2092				3044		10		0		18		10		0		0.70		0.03		0.67		0.08

		66		beobm		1535		1100		1608		9		1		11		17		7		0.70		0.39		0.31		0.57

		67		beobm		1404		2019		3416		10		4		18		14		0		0.97		0.03		0.94		0.44

		68		beobm		2339				3478		9		0		17		10		1		0.63		0.08		0.55		0.18

		69		beobm		1189				1580		9		0		15		12		3		0.63		0.18		0.45		0.33

		70		beobm		1205				2193		10		0		15		13		3		0.70		0.18		0.52		0.38

		71		beobm		1588		1650		2854		7		2		17		10		1		0.63		0.08		0.55		0.18

		72		beobm		1745		1194		3511		8		1		14		13		4		0.63		0.24		0.40		0.39

		vpku		bed		pos		neg		keine		pos		neg		keine		#ja		FA		hit-rate		fa-rate		Pr		Br

		81		machrc		1866		3733		2800		7		2		17		10		1		0.63		0.08		0.55		0.18

		82		machrc		1269		1134		1740		9		2		15		14		3		0.77		0.18		0.58		0.44

		83		machrc		1254		8392		3197		8		2		17		11		1		0.70		0.08		0.62		0.21

		84		machrc		1318				2201		10		0		18		10		0		0.70		0.03		0.67		0.08

		85		machrc		1857		1822		2227		9		3		17		13		1		0.83		0.08		0.75		0.32

		86		machrc		2966		5918		3110		7		2		14		13		4		0.63		0.24		0.40		0.39

		87		machrc		1225		1577		1323		9		2		13		16		5		0.77		0.29		0.48		0.55

		88		machrc		2311		3564		3106		10		2		17		13		1		0.83		0.08		0.75		0.32

		89		machrc		2586		6870		3177		10		2		18		12		0		0.83		0.03		0.81		0.14

		90		machrc		1773				2042		10		0		17		11		1		0.70		0.08		0.62		0.21

		91		machrc		1472		1792		2715		9		2		17		12		1		0.77		0.08		0.69		0.25

		92		machrc		1563		2964		2321		10		1		12		17		6		0.77		0.34		0.42		0.59

		vpku		bed		pos		neg		keine		pos		neg		keine		#ja		FA		hit-rate		fa-rate		Pr		Br

		101		machjt		1938				1831		8		0		16		10		2		0.57		0.13		0.44		0.23

		102		machjt		1699		7152		5016		10		2		13		17		5		0.83		0.29		0.54		0.63

		103		machjt		2887		1720		2651		6		4		16		12		2		0.70		0.13		0.57		0.30

		104		machjt		1593		11611		2957		10		4		18		14		0		0.97		0.03		0.94		0.44

		113		machjt		1909		1481		1499		10		3		18		13		0		0.90		0.03		0.87		0.21

		106		machjt		1314		1319		1918		8		2		13		15		5		0.70		0.29		0.41		0.49

		114		machjt		1551		2191		1859		8		4		16		14		2		0.83		0.13		0.70		0.44

		108		machjt		2580				3538		10		0		17		11		1		0.70		0.08		0.62		0.21

		109		machjt		1154		1696		1561		10		2		17		13		1		0.83		0.08		0.75		0.32

		110		machjt		1285		1629		1708		10		3		18		13		0		0.90		0.03		0.87		0.21

		111		machjt		1468		3034		1520		10		2		18		12		0		0.83		0.03		0.81		0.14

		112		machjt		1440		1407		1879		9		2		14		15		4		0.77		0.24		0.53		0.50

				Mittelwerte

				bed		pos		neg		keine		pos		neg		keine		#ja		FA		hit-rate		fa-rate		Pr		Br

				beobo		1579		2840		2004		7.4		1.1		10.3		16.2		7.7		0.60		0.43		0.17		0.50

				beobm		1679		1773		2521		8.8		1.2		15.6		12.4		2.4		0.70		0.15		0.55		0.36

				machrc		1788		3776		2497		9.0		1.7		16.0		12.7		2.0		0.74		0.13		0.61		0.31

				machjt		1735		3324		2328		9.1		2.3		16.2		13.3		1.8		0.79		0.12		0.67		0.34

				machjt1		2234		3726		2553		7.9		1.6		15.0		12.5		3.0		0.67		0.18		0.48		0.33

		1. Durchgang

		vpku		bed		pos		neg		keine		pos		neg		keine		#ja		FA		hit-rate		fa-rate		Pr		Br

		101		machjt		2806				2364		6		0		18		6		0		0.43		0.03		0.41		0.04

		102		machjt		4105		3697		2914		8		2		11		17		7		0.70		0.39		0.31		0.57

		103		machjt		2887		1720		2651		6		4		16		12		2		0.70		0.13		0.57		0.30

		104		machjt		2993		15118		3795		10		1		18		11		0		0.77		0.03		0.74		0.10

		113		machjt		1751		1738		1689		8		1		13		14		5		0.63		0.29		0.34		0.44

		106		machjt		1473		2009		2509		8		1		11		16		7		0.63		0.39		0.24		0.52

		114		machjt		1925		1928		2109		8		4		15		15		3		0.83		0.18		0.65		0.53

		108		machjt		2757				3605		9		0		17		10		1		0.63		0.08		0.55		0.18

		109		machjt		1391				1601		6		0		18		6		0		0.43		0.03		0.41		0.04

		110		machjt		1930		3455		3465		10		3		14		17		4		0.90		0.24		0.66		0.70

		111		machjt		1287		1663		2043		9		2		18		11		0		0.77		0.03		0.74		0.10

		112		machjt		1508		2204		1886		7		1		11		15		7		0.57		0.39		0.17		0.48

						2234		3726		2553		7.92		1.58		15.00		12.50		3.00		0.67		0.18		0.48		0.33

																										Pr

																										M		S

																								beobo		0.170		0.234

																								beobm		0.546		0.183

																								machrc		0.613		0.127

																								machjt1		0.482		0.188

																								machjt2		0.672		0.172





Diskrimination

		0		0

		0		0

		0		0

		0		0

		0		0



Hits (pos)

CR

Urteilszeit für Beziehungen



einzeln

		0		0.2336584816

		0		0.1829622143

		0		0.1265619218

		0		0.1879487039

		0		0.1716877299



Diskriminationsindex für Beziehungen



einzeln-kons

		vpku		bed		A2p		B2p		B3p		C4p		D1p		A1n		D3n		A2p (Zeit)		B2p (Zeit)		B3p (Zeit)		C4p (Zeit)		D1p (Zeit)		A1n (Zeit)		D3n (Zeit)

		41		beobo		0		1		1		1		0		0		0		1127		1487		1029		2331		940		787.5		840.5

		42		beobo		1		0		1		1		1		1		0		947.5		2492.5		2087.5		1890		1735.5		3519.5		5782

		43		beobo		1		0		1		1		1		0		1		1954		1910.5		1021		2690		1238.5		4015		3209.5

		44		beobo		1		0		0.5		0.5		1		0		0		2177.5		1790		2016.5		4184		1604.5		1078		1649

		45		beobo		1		1		1		1		1		0		1		2527		2505.5		2653.5		1339		6142.5		1550.5		2956

		46		beobo		1		1		1		1		1		0		0		1439		3844.5		2055.5		3029		1041.5		2467.5		2331.5

		47		beobo		1		1		1		1		0		0		1		1040.5		1764		1625		2004		3070		877		5402.5

		48		beobo		1		1		1		0		1		0		0		1032.5		1851.5		968.5		1314.5		1127		1357.5		1177

		49		beobo		1		1		1		1		1		0		0		1611		1620.5		1430.5		1660		1192		6002.5		4393

		50		beobo		1		0		1		1		1		0		1		3149		874.5		1760.5		2066.5		1225		787.5		1452.5

		51		beobo		1		0		1		0		1		0		1		1596		1824		1659		1257		1318		2239.5		2605.5

		52		beobo		1		1		1		1		1		0		0		2814.5		1210.5		3123		1474		956		1875.5		1338

						1		0		1		1		1		0		0

		vpku		bed		A2p		B2p		B3p		C4p		D1p		A1n		D3n		A2p (Zeit)		B2p (Zeit)		B3p (Zeit)		C4p (Zeit)		D1p (Zeit)		A1n (Zeit)		D3n (Zeit)

		61		beobm		1		1		1		1		1		0		1		2881.5		1358		2801		2817		1426		2276.5		3019.5

		62		beobm		1		0		0		1		1		0		0		2034		7130.5		1110		1696.5		1594		1490		885

		63		beobm		1		1		1		1		1		0		0		1895		3316		2149.5		1708.5		1721		1288		2357

		64		beobm		1		1		1		1		1		1		1		1649.5		1609.5		1169.5		1906.5		1626		1460		2304.5

		65		beobm		1		1		1		1		1		0		0		2330		1114		1871.5		2969		2091		2680		3756.5

		66		beobm		1		1		1		1		1		0		0.5		1260		2559.5		1864		2433.5		1019.5		1086.5		1337.5

		67		beobm		1		1		1		1		1		1		1		1522		1069		1472		1750.5		1719.5		1487.5		2553.5

		68		beobm		1		1		1		1		1		0		0		5533.5		1715		2743.5		2023.5		1957.5		2606.5		4022.5

		69		beobm		1		1		1		1		1		0		0		1687		1119		1171.5		1345.5		1153.5		1603		2168

		70		beobm		1		1		1		1		1		0		0		1205		1287.5		1635.5		1533		1164.5		2097		2490

		71		beobm		0		1		1		1		1		0		1		1806		1606.5		3118		1350.5		1883		1334		1649.5

		72		beobm		1		1		1		0		1		0		0.5		2774.5		1483		1301.5		2339		2137		2024.5		2126

						1		1		1		1		1		0		0

		vpku		bed		A2p		B2p		B3p		C4p		D1p		A1n		D3n		A2p (Zeit)		B2p (Zeit)		B3p (Zeit)		C4p (Zeit)		D1p (Zeit)		A1n (Zeit)		D3n (Zeit)

		81		machrc		1		1		1		1		0		1		0.5		2252.5		1680		2432		1816		4715		7948		1650

		82		machrc		1		1		1		1		1		1		0		1383		1297.5		1193		1314.5		889.5		1134		1385.5

		83		machrc		1		1		1		1		1		1		0.5		3810.5		1970		2291		1658.5		1021		6066.5		4267.5

		84		machrc		1		1		1		1		1		0		0		1447		2173		1412.5		1253.5		1125.5		4000		1664

		85		machrc		1		0.5		1		1		1		0.5		1		1867.5		1692		1717		3112		1148.5		1718.5		1658.5

		86		machrc		1		1		1		1		1		1		0.5		3273		2729		2921.5		4010.5		2924		3060		4919.5

		87		machrc		1		1		1		1		1		1		0.5		1540		692		881.5		1517		1161.5		1482.5		1487.5

		88		machrc		1		1		1		1		1		0		1		1761		3910.5		3054.5		2819		1846.5		2424		3564

		89		machrc		1		1		1		1		1		1		0.5		2586		19394.5		5162.5		9398		1201.5		2388		8520.5

		90		machrc		1		1		1		1		1		0		0		1735.5		1563.5		1577.5		2424		2079		3358.5		2260.5

		91		machrc		1		1		1		1		1		0		1		1694.5		4079.5		3693		1218.5		1533		1500		1791.5

		92		machrc		1		1		1		1		1		0		0.5		1347.5		1649.5		1034.5		2378		2403.5		6624.5		2555.5

						1		1		1		1		1		0		1

		vpku		bed		A2p		B2p		B3p		C4p		D1p		A1n		D3n		A2p (Zeit)		B2p (Zeit)		B3p (Zeit)		C4p (Zeit)		D1p (Zeit)		A1n (Zeit)		D3n (Zeit)

		101		machjt		1		1		1		1		1		0		0		3122.5		2736.5		3500		3211.5		1685.5		2043.5		1774

		102		machjt		1		1		1		1		1		0		1		5129.5		1963		1372.5		1636.5		1951		2926.5		7151.5

		103		machjt		0		1		0		1		0.5		1		1		2056.5		2289.5		4469		2365		5302.5		1206.5		2389.5

		104		machjt		1		1		1		1		1		1		1		1655.5		1627		2959		1474.5		1445.5		14210.5		8722

		113		machjt		1		1		1		1		1		1		1		2326.5		1858		1514		2036.5		1506.5		1383.5		1693

		106		machjt		1		1		1		1		1		1		0		1280.5		2689		1623		2369.5		931		1319		1527.5

		114		machjt		0		1		1		1		1		1		1		2797.5		1601.5		1413		1966.5		1738		3513.5		2051.5

		108		machjt		1		1		1		1		1		0		0		7388.5		2705.5		2579.5		5774.5		1380		2054.5		3225.5

		109		machjt		1		1		1		1		1		1		0		1304.5		1206.5		1012.5		1227		1312.5		1696		1270

		110		machjt		1		1		1		1		1		1		0.5		1315.5		1038		1148.5		2652		1592		1430.5		2163.5

		111		machjt		1		1		1		1		1		0		1		1412.5		2144		1766.5		1593.5		1273		2995		3034

		112		machjt		1		1		1		1		1		1		0		1474		1539.5		1285		1596.5		1343		1406.5		1923

				Mittelwerte

				bed		A2p		B2p		B3p		C4p		D1p		A1n		D3n

				beobo		0.88		0.46		0.88		0.67		0.79		0.08		0.42

				beobm		0.92		0.92		0.92		0.71		0.96		0.17		0.42

				machrc		0.88		0.96		0.92		0.92		0.83		0.33		0.50

				machjt		0.83		0.88		0.88		0.96		0.96		0.63		0.54

				machjt1		0.75		0.54		0.71		1.00		0.96		0.42		0.38

		1. Durchgang

		vpku		bed		A2p		B2p		B3p		C4p		D1p		A1n		D3n		A2p (Zeit)		B2p (Zeit)		B3p (Zeit)		C4p (Zeit)		D1p (Zeit)		A1n (Zeit)		D3n (Zeit)

		101		machjt		1		0		0		1		1		0		0		3212		3178.5		2535		4298		1837.5		1492		2097

		102		machjt		1		0		1		1		1		0		1		2323.5		1723		4088		6611		3911		3072.5		3696.5

		103		machjt		0		1		0		1		1		1		1		2706		2554.5		3651		5876		3079.5		1273.5		2287

		104		machjt		1		1		1		1		1		1		0		2905		4803		2538.5		4340.5		2677		8331		6996.5

		113		machjt		1		1		1		1		1		0		0.5		5143		1285.5		1758		1687.5		4745		1160.5		1628

		106		machjt		1		1		1		1		1		1		0		1421		2368.5		1663.5		2881.5		1291.5		2196.5		6795.5

		114		machjt		0		1		1		1		1		1		1		2631.5		1444		1925		3186		7349		1655		7179.5

		108		machjt		1		1		1		1		1		0		0		4994.5		3109		2349		6487		2256		1943.5		3294

		109		machjt		1		0		0		1		1		0		0		1851		2485.5		1586.5		1315		2132		1822.5		1149.5

		110		machjt		1		1		1		1		1		1		0.5		2561		1646		1417		2800		4037		2377		6226.5

		111		machjt		1		1		1		1		1		1		0		819		2926.5		1731		1218		1167.5		1663		1506.5

		112		machjt		1		0		1		1		1		0		0.5		1508.5		1723.5		1676		1583		1257.5		1814		2790

																				A2p		B2p		B3p		C4p		D1p		A1n		D3n

						0.75		0.54		0.71		1.00		0.96		0.42		0.38		2673		2437		2243		3524		2978		2400		3804





einzeln-kons

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



beobo

beobm

machrc

machjt

machjt1

Anteil richtig erkannter Beziehungen



Zeiten

		vpku		bed		A2p		B2p		B3p		C4p		D1p		A1n		D3n

		41		beobo		0		0		1		0		0		0		0

		42		beobo		1		0		1		1		1		1		0

		43		beobo		1		0		1		1		1		0		1

		44		beobo		1		0		0		0		1		0		0

		45		beobo		1		0		1		0		0		0		1

		46		beobo		1		1		1		1		1		0		0

		47		beobo		1		0		1		1		0		0		1

		48		beobo		1		1		1		0		1		0		0

		49		beobo		1		1		1		1		1		0		0

		50		beobo		1		0		0		1		1		0		1

		51		beobo		0		0		1		0		1		0		1

		52		beobo		1		1		0		0		1		0		0

						1		0		1		1		1		0		0

		vpku		bed		A2p		B2p		B3p		C4p		D1p		A1n		D3n

		61		beobm		1		1		1		0		0		0		1

		62		beobm		1		0		0		1		1		0		0

		63		beobm		1		1		1		1		1		0		0

		64		beobm		1		1		1		1		1		1		1

		65		beobm		1		1		1		1		1		0		0

		66		beobm		1		1		1		0		1		0		0

		67		beobm		1		1		1		1		1		1		1

		68		beobm		1		1		1		0		1		0		0

		69		beobm		1		1		1		0		1		0		0

		70		beobm		1		1		1		1		1		0		0

		71		beobm		0		1		1		0		1		0		1

		72		beobm		1		1		1		0		1		0		0

						1		1		1		1		1		0		0

		vpku		bed		A2p		B2p		B3p		C4p		D1p		A1n		D3n

		81		machrc		0		1		1		1		0		0		0

		82		machrc		1		1		0		1		1		1		0

		83		machrc		0		1		1		0		1		0		0

		84		machrc		1		1		1		1		1		0		0

		85		machrc		1		0		1		1		1		0		1

		86		machrc		1		1		0		0		0		0		0

		87		machrc		1		1		1		1		0		0		0

		88		machrc		1		1		1		1		1		0		1

		89		machrc		1		1		1		1		1		0		0

		90		machrc		1		1		1		1		1		0		0

		91		machrc		0		1		1		1		1		0		1

		92		machrc		1		1		1		1		1		0		0

						1		1		1		1		1		0		0

		vpku		bed		A2p		B2p		B3p		C4p		D1p		A1n		D3n

		101		machjt		1		0		0		1		1		0		0

		102		machjt		1		1		1		1		1		0		1

		103		machjt		0		1		0		1		0		1		1

		104		machjt		1		1		1		1		1		1		1

		113		machjt		1		1		1		1		1		0		1

		106		machjt		1		0		1		0		1		1		0

		114		machjt		0		1		1		1		1		1		1

		108		machjt		1		1		1		1		1		0		0

		109		machjt		1		1		1		1		1		1		0

		110		machjt		1		1		1		1		1		1		0

		111		machjt		1		1		1		1		1		0		1

		112		machjt		1		0		1		1		1		1		0

				Mittelwerte

				bed		A2p		B2p		B3p		C4p		D1p		A1n		D3n

				beobo		0.83		0.33		0.75		0.50		0.75		0.08		0.42

				beobm		0.92		0.92		0.92		0.50		0.92		0.17		0.33

				machrc		0.75		0.92		0.83		0.83		0.75		0.08		0.25

				machjt		0.83		0.75		0.83		0.92		0.92		0.58		0.50

				machjt1		0.67		0.42		0.67		1.00		0.92		0.33		0.25

		1. Durchgang

		vpku		bed		A2p		B2p		B3p		C4p		D1p		A1n		D3n

		101		machjt		1		0		0		1		1		0		0

		102		machjt		1		0		1		1		1		0		1

		103		machjt		0		1		0		1		1		1		1

		104		machjt		1		1		1		1		1		0		0

		113		machjt		0		1		1		1		0		0		0

		106		machjt		1		0		0		1		1		0		0

		114		machjt		0		1		1		1		1		1		1

		108		machjt		1		0		1		1		1		0		0

		109		machjt		1		0		0		1		1		0		0

		110		machjt		1		1		1		1		1		1		0

		111		machjt		1		0		1		1		1		1		0

		112		machjt		0		0		1		1		1		0		0

						1		0		1		1		1		0		0





Zeiten

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



beobo

beobm

machrc

machjt

Anteil richtig erkannter Beziehungen
(nur konsistente)



ACT-R

																																		Nur konsistent richtige

		1. Durchgang

		vpku		bed		A2p		B2p		B3p		C4p		D1p		A1n		D3n		A2p (Zeit)		B2p (Zeit)		B3p (Zeit)		C4p (Zeit)		D1p (Zeit)		A1n (Zeit)		D3n (Zeit)

		101		machjt		1.0		0.0		0.0		1.0		1.0		0.0		0.0		3212		3178.5		2535		4298		1837.5		1492		2097		3212		0		0		4298		1837.5		0		0

		102		machjt		1.0		0.0		1.0		1.0		1.0		0.0		1.0		2323.5		1723		4088		6611		3911		3072.5		3696.5		2323.5		0		4088		6611		3911		0		3696.5

		103		machjt		0.0		1.0		0.0		1.0		1.0		1.0		1.0		2706		2554.5		3651		5876		3079.5		1273.5		2287		0		2554.5		0		5876		3079.5		1273.5		2287

		104		machjt		1.0		1.0		1.0		1.0		1.0		0.5		0.0		2905		4803		2538.5		4340.5		2677		8331		6996.5		2905		4803		2538.5		4340.5		2677		0		0

		113		machjt		0.5		1.0		1.0		1.0		0.5		0.0		0.5		5143		1285.5		1758		1687.5		4745		1160.5		1628		0		1285.5		1758		1687.5		0		0		0

		106		machjt		1.0		0.5		0.5		1.0		1.0		0.5		0.0		1421		2368.5		1663.5		2881.5		1291.5		2196.5		6795.5		1421		0		0		2881.5		1291.5		0		0

		114		machjt		0.0		1.0		1.0		1.0		1.0		1.0		1.0		2631.5		1444		1925		3186		7349		1655		7179.5		0		1444		1925		3186		7349		1655		7179.5

		108		machjt		1.0		0.5		1.0		1.0		1.0		0.0		0.0		4994.5		3109		2349		6487		2256		1943.5		3294		4994.5		0		2349		6487		2256		0		0

		109		machjt		1.0		0.0		0.0		1.0		1.0		0.0		0.0		1851		2485.5		1586.5		1315		2132		1822.5		1149.5		1851		0		0		1315		2132		0		0

		110		machjt		1.0		1.0		1.0		1.0		1.0		1.0		0.5		2561		1646		1417		2800		4037		2377		6226.5		2561		1646		1417		2800		4037		2377		0

		111		machjt		1.0		0.5		1.0		1.0		1.0		1.0		0.0		819		2926.5		1731		1218		1167.5		1663		1506.5		819		0		1731		1218		1167.5		1663		0

		112		machjt		0.5		0.0		1.0		1.0		1.0		0.0		0.5		1508.5		1723.5		1676		1583		1257.5		1814		2790		0		0		1676		1583		1257.5		0		0

																				A2p		B2p		B3p		C4p		D1p		A1n		D3n		A2p		B2p		B3p		C4p		D1p		A1n		D3n

						0.75		0.54		0.71		1.00		0.96		0.42		0.38		2673		2437		2243		3524		2978		2400		3804		2511		2347		2185		3524		2818		1742		4388





ACT-R

		0

		0

		0

		0

		0

		0

		0



ms

Beurteilungszeiten (Treffer) machjt1



ACT-R alle

														richtig		Zeit wenn richtig						hit		fa

		A1N		1.413		A1N		LA01		0				1		0						0		0

		A1N		0.939		A1N		LA01		0				1		0						0		0

		A2P		0.688		A2P		LA01		1				1		0.688						1		0

		A2P		0.781		A2P		LA01		1				1		0.781						1		0

		A30		2.585		A30		LA01		0				0		2.585						0		0

		A30		0.815		A30		LA01		0				0		0.815						0		0

		A40		0.698		A40		LA01		0				0		0.698						0		0

		A40		0.786		A40		LA01		0				0		0.786						0		0

		B10		1.474		B10		LA025		0				0		1.474						0		0

		B10		0.695		B10		LA025		0				0		0.695						0		0

		B2P		2.042		B2P		LA025		1				1		2.042						1		0

		B2P		0.916		B2P		LA025		1				1		0.916						1		0

		B3P		2.04		B3P		LA025		0				1		0						0		0

		B3P		0.674		B3P		SWI02		1				1		0.674						1		0

		B40		2.103		B40		LA025		0				0		2.103						0		0

		B40		0.791		B40		LA025		0				0		0.791						0		0

		C10		0.809		C10		SWI04		0				0		0.809						0		0

		C10		1.621		C10		LA03		0				0		1.621						0		0

		C20		5.937		C20		ON-IV		0				0		5.937						0		0

		C20		1.534		C20		LA03		0				0		1.534						0		0

		C30		8.542		C30		ON-IV		0				0		8.542						0		0

		C30		5.963		C30		ON-IV		0				0		5.963						0		0

		C4P		0.858		C4P		LA03		1				1		0.858						1		0

		C4P		1.006		C4P		LA03		1				1		1.006						1		0

		D1P		0.57		D1P		LA04		1				1		0.57						1		0

		D1P		0.575		D1P		SWI04		1				1		0.575						1		0

		D20		1.1		D20		LA04		0				0		1.1						0		0

		D20		1.736		D20		LA04		0				0		1.736						0		0

		D3N		7.176		D3N		ON-I		0				1		0						0		0

		D3N		0.759		D3N		LA04		0				1		0						0		0

		D40		1.909		D40		LA04		0				0		1.909						0		0

		D40		1.372		D40		LA04		0				0		1.372						0		0

		A2P		B2P		B3P		C4P		D1P		A1N		D3N		A30		A40		B10		B40		C10		C20		C30		D20		D40		hit		fa

		2		2		1		2		2		0		0		2		2		2		2		2		2		2		2		2		9		0

		A2P		B2P		B3P		C4P		D1P		A1N		D3N		A30		A40		B10		B40		C10		C20		C30		D20		D40		hit		fa

		0.7345		1.479		0.674		0.932		0.5725		0		0		1.7		0.742		1.0845		1.447		1.215		3.7355		7.2525		1.418		1.6405		9		0



Sortieren



Beziehungen

		

		machjt

				A2P		B2P		B3P		C4P		D1P		A1N		D3N		A30		A40		B10		B40		C10		C20		C30		D20		D40		hit		fa

		1		994				1537.5		0		832.5						1586		2016.5		3508.5		1656		604		1609		6619		1444		1805		6		1

		2		8101.5		8497				5817		935						6531		6007.5		6379		5854		3694.5		5567		4808.5		3961		5649		7		0

		3		904.5		1682				1247.5		913						1407		1615.5		3361		3468.5		3606.5		1554		3251		1379.5		1530.5		7		0

		4		951.5						2610.5		1023.5								1687		4592.5		2972		5270.5		768		3501		4566.5		1693		6		2

		5		734.5		1479		674		932		572.5						1700		742		1084.5		1447		1215		3735.5		7252.5		1418		1640.5		9		0

		6		802.5				1416		858.5		943						1472.5		1869.5		1270		1692		1030		1444.5		3862		983.5		2266.5		7

		7		5483		1414		2372		729.5		5450.5						4597		2028		2017.5		1605		5977.5		1139.5		1469		7671		5510.5		8		1

		8		1047.5		1513		1519		682		1994						5288		3205		1148		1675		1576		1172		3549.5		1275		5326		7		1

		9		772		1663				1629		976.5						1802.5		1545.5		2223.5		2051.5		1855.5		689.5		2458		1146.5		1197		7		0

		10		606.5				6289		876		1319						1866		2154		4029.5		2838.5		1332.5		793.5		969		1728.5		5128.5		7		2

		11		1221						9069		747.5				1633		1750		2419		2659		6094.5		2218.5		1503		3320.5		1559		1818		6		2

		12		6675		1013		1423.5		1244		6692						7577.5		1567		1992		1379		1131.5		1767		3127		7221		3726		8		0

		13		2		0		2		0		2		0		0		2		2		2		2		1		2		2		2		2		6		1

		14		2		2		1		2		2		0		1		2		2		2		2		2		2		2		2		2		10		0

		15		2		1		0		2		2		0		0		2		2		2		2		2		2		2		2		2		7		0

		16		2		0		0		2		2		0		0		0		2		2		2		2		2		2		2		2		6		2

		17		2		0		1		2		2		0		0		2		2		2		2		2		2		2		2		2		7		0

		18		2		1		1		2		1		0		0		2		2		2		1		2		2		2		2		2		7		1

		19		2		1		1		2		2		0		0		2		1		2		2		2		2		2		2		2		8		1

		20		2		1		0		2		2		0		0		2		2		2		2		2		2		2		2		2		7		0

		21		2		0		1		2		2		0		0		1		1		2		2		2		2		2		2		2		7		2

		22		2		0		0		1		2		0		1		2		1		1		2		2		2		2		2		2		6		2

		23		2		2		1		2		2		0		0		2		2		2		2		2		2		2		2		2		9		0

		24		1		1		2		2		2		0		0		2		2		2		2		2		2		2		2		2		8		0

				A2P		B2P		B3P		C4P		D1P		A1N		D3N		A30		A40		B10		B40		C10		C20		C30		D20		D40		hit		fa

				1.9166666667		0.75		0.8333333333		1.75		1.9166666667		0		0.1666666667		1546.0227272727		1080.9130434783		1338.2391304348		1352.1739130435		1257.8695652174		876.4130434783		1634.4347826087		1431.8913043478		1543.8913043478		7.2608695652		0.7727272727

				0.9583333333		0.375		0.4166666667		0.875		0.9583333333		0		0.0833333333

		%-correct

				A2P		B2P		B3P		C4P		D1P		A1N		D3N

		Model		0.9583333333		0.375		0.4166666667		0.875		0.9583333333		0		0.0833333333		0.5238095238

		Subjects		0.75		0.5416666667		0.7083333333		1		0.9583333333		0.4166666667		0.375		0.6785714286

		Zeiten

				A2P		B2P		B3P		C4P		D1P

		Modell		2481.7727272727		2465.8571428571		2282.25		2335.9090909091		1960.5909090909		2305.275974026

		Machjt1		2673		2437		2243		3524		2978		2771.1

		beobo		(erster Lauf)

				A2P		B2P		B3P		C4P		D1P		A1N		D3N		A30		A40		B10		B40		C10		C20		C30		D20		D40		hit		fa

		1		0.7815		0.922		1.164		5.286		0.789						5.3195		2.247		1.3555		1.6335		1.052		3.198		6.735		1.7315		1.9165		8		3

		2		0.8735		3.9075		1.638		4.591		0.9515						2.2455		1.506		1.683		4.455		5.4625		5.6595		5.421		1.251		1.1515		9		0

		3		0.7725		0.767		1.733				1.115						1.3785		7.5145		5.295		1.4745		4.254		1.932		6.492		2.088		1.4505		7		1

		4		0.831		1.33				1.584		3.037						5.563		1.423		2.4155		1.5195		1.38		2.0055		4.075		2.0375		1.2645		7		0

		5		0.9345		1.6835				7.841		0.928						2.0355		1.969		1.753		1.887		3.709		2.895		7.9395		1.4655		2.083		8		0

		6		0.779								0.7985						2.078		2.1545		0.848		3.07		3.7155		1.4575		6.6445		1.3905		1.227		4		0

		7		0.669		1.7435		2.2125		6.913		0.857						3.7225		2.4635		0.7125		1.705		3.2025		1.5755		6.8775		4.0125		3.1215		10		0

		8		0.792		0.942		1.0875		5.6985		1.209						2.086		1.6935		1.3235		1.2395		3.3625		4.937		7.8595		1.695		5.281		8		0

		9		0.881		2.19		1.2615				0.9875						1.6695		1.519		3.115		1.5275		2.0935		1.347		4.515		1.399		2.0015		6		0

		10		0.845						4.756		0.829						2.462		1.0575		1.358		7.186		4.5525		2.2315		5.8435		1.2835		3.186		6		1

		11		1.0505		2.4755		1.241		5.44		0.8095						1.162		1.7045		1.3425		1.153		2.076		3.007		7.5235		1.9165		1.4795		10		0

		12		0.848				1.502		5.013		0.854						1.8045		4.4885		1.7545		1.3165		2.3165		2.062		7.6165		1.575		4.732		7		1

		13		0.708		1.3155		1.6095		6.6955		0.6						0.918		1.5415		1.64		1.9545		2.5355		3.3505		7.3805		0.834		1.899		10		1

		14		1.057		1.613		1.323		5.501		0.5845						1.3255		1.3075		1.3905		1.435		2.6415		1.376		5.199		1.587		1.396		10		0

		15		0.9435		2.222		1.253		6.0055		0.983		0.906				1.2315		2.2875		3.53		4.562		6.943		1.6605		4.948		1.5965		2.648		10		2

		16		0.907		1.315		2.3595		4.8165		1.412						1.612		3.0985		0.7525		1.1915		1.831		5.148		7.8085		1.424		2.315		9		0

		17		0.746				1.488		6.1155		0.9775						1.6895		1.1935		1.678		1.577		3.5585		2.676		6.1885		1.8615		1.133		7		1

		18		0.9955		1.6895				6.402		0.791						2.332		1.2055		0.8955		5.0585		4.327		1.215		6.131		1.679		1.2115		8		1

		19

		20

		21

		22

		23

		24

				A2P		B2P		B3P		C4P		D1P		A1N		D3N		A30		A40		B10		B40		C10		C20		C30		D20		D40		hit		fa

				0.8563611111		1.7225714286		1.5286538462		5.5105666667		1.0285		0.906		0		2.2575		2.2430277778		1.8245833333		2.4414166667		3.2785		2.6518611111		6.3998888889		1.7126388889		2.1942777778		8		0.6111111111
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		Baselevels der coinci-chunks (nur bei Anschalten actr-time + 120)

				A1p		B2p		B3p		C4p		D1p		A1n		D3n

		Baselevels		-1.34		-0.63		-0.92		-0.21		-1.3		-1.86		-0.81

		References		2		4		3		6		2		1		3

		IAs		2.31		2.44		2.34		2.9		2.7		2.31		2.6

		Korrelationen		0.59		0.59		0.54		1.00		0.53		-0.48		-0.49

		Empirie (beobm)		0.92		0.92		0.92		0.50		0.92		0.17		0.33

		Zeigeindex		1.66		1.91		1.91		0.78		1.53





		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0
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		0		0		0		0		0

		0		0		0		0

		0		0		0		0



Baselevels

IAs

Korrelationen

Empirie (beobm)

Zeigeindex



		

				0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15

						p4		p3		p8		p2		p7				p9		p1								p5				p10		p6								Diagn. Bild für		machrc		machjt		beob

		81		4		4		1		0		0		0		1		1		4		6		0		0		4		6		4		5		2097						A		2.9		3.9		5

		82		5		4		2		4		1		0		2		3		2		0		1		1		4		0		7		4		2153						B		3.2		2.5		4

		83		1		3		3		5		2		1		7		5		3		2		3		1		1		0		3		0		2836						C		2.4		2.7		1

		84		2		4		2		4		2		4		3		4		3		2		2		2		1		1		2		2		1534						D		3.8		3.1		3

		85		7		5		2		2		5		5		2		4		2		1		0		0		1		2		0		2		1951

		86		5		2		2		3		5		2		3		5		2		4		0		1		1		2		1		2		2124

		87		10		4		4		1		8		4		2		1		2		0		0		0		2		1		0		1		1030

		88		16		6		4		1		5		1		0		1		3		0		0		0		1		0		1		1		1575

		89		2		2		0		4		3		0		2		3		2		2		0		6		2		1		3		8		3554

		90		8		6		2		3		2		2		2		0		5		2		1		2		1		1		2		1		1302				Explorationszeit

		91		7		3		4		2		3		1		4		3		3		2		1		1		2		1		2		1		3852

		92		8		3		3		2		2		0		1		2		4		1		0		2		2		1		3		6		1551				2129.9166666667

						p4		p3		p8		p2		p7				p9		p1								p5				p10		p6

		101		7		4		1		3		3		1		2		2		3		0		1		2		2		2		3		4		1660

		102		8		7		4		2		2		3		0		0		3		3		0		0		3		3		1		1		2537

		103		1		2		0		5		0		3		3		15		1		0		0		0		1		0		2		7		2228

		104		8		4		2		1		3		2		0		1		8		4		2		1		2		1		0		1		2752

		113		11		3		5		1		2		1		0		1		5		0		0		0		4		0		4		3		1400

		106		11		3		2		1		4		0		1		2		5		0		0		3		2		1		0		5		627										Min		Sek

		114		1		1		4		2		2		0		8		6		1		0		2		2		2		0		4		5		1869								160		2		40

		108		10		2		2		1		7		5		1		1		5		0		0		1		2		1		1		1		2037								204.7		3		24.7

		109		4		1		2		2		2		3		1		4		3		3		2		2		2		3		3		3		4135

		110		11		5		7		2		4		1		1		0		4		1		2		0		2		0		0		0		1355

		111		5		2		2		1		1		0		0		4		4		3		1		3		2		2		2		8		1270								beob		2:40

		112		3		3		1		2		0		2		2		2		5		3		0		1		4		4		4		4		1711				1965.0833333333				mach		3:25

																																								2047.5

																																				Korrelationen

		vpku		bed		A2p		B2p		B3p		C4p		D1p		A1n		D3n				A		B		D										p1 - A2P		0.56

		101		machjt		2		0		0		2		2		0		0				2		0		2										p2 - B2P		0.08

		102		machjt		2		0		2		2		2		0		2				2		2		4										p2 - B3P		0.18

		103		machjt		0		2		0		2		2		2		2				2		2		4										p3 - C4P		0.00

		104		machjt		2		2		2		2		2		1		0				3		4		2										p4 - D1P		0.02

		113		machjt		1		2		2		2		1		0		1				1		4		2

		106		machjt		2		1		1		2		2		1		0				3		2		2										p1 - A		0.16

		114		machjt		0		2		2		2		2		2		2				2		4		4										p2 - B		0.16

		108		machjt		2		1		2		2		2		0		0				2		3		2										p4 - D		0.20

		109		machjt		2		0		0		2		2		0		0				2		0		2

		110		machjt		2		2		2		2		2		2		1				4		4		3

		111		machjt		2		1		2		2		2		2		0				4		3		2

		112		machjt		1		0		2		2		2		0		1				1		2		3
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Model-Data

		

				1-2		3-5				1		3-4				1-2		3-5				1		3-4

		obs/0		0.6666666665		0.8416666665				0.8333333335		0.75				0.7045454545		0.9636363636				0.8977272727		0.8106060606

		obs/c		0.725		0.8083333335				0.90625		0.597222222				0.6916666667		0.95				0.9322916667		0.6944444444

		simo

		simm
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Recognition

		

				500		1000		1500		2000		2500		3000		3500		4000		4500		5000

		obs/0		15		39		22		11		8		1		3		2		0		0		101

		obs/c		3		24		16		13		8		12		4		8		4		11		103
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ms
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Distributions of Reaction Times for Recognition



Judgement

				500		1000		1500		2000		2500		3000		3500		4000		4500		5000

		obs/0		6.25		33.3333333333		27.0833333333		12.5		10.4166666667		6.25		2.0833333333		0		0		2.0833333333

		obs/c		0		32.1428571429		37.5		12.5		12.5		3.5714285714		0		0		0		1.7857142857

																		Mittelwerte

																		obs/0		1876

																		obs/c		1881
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