Appendix 3: The Iambo-Trochaic verses of Plautus’ Casina

An analysis of all the senarii and trochaic septenarii shows not only Plautine poetic practice, but, when put alongside Terence, can reveal aspects of versifying in Early Latin poetry. Furthermore, such analysis throws into relief some noteworthy metrical effects in the play. For the figures below, all senarii and trochaic septenarii in Casina were scanned at least twice, and the figures checked for accuracy.[footnoteRef:1]  [1:  	The data is available on my website, https://works.bepress.com/peter_barrios-lech/ ] 


In certain cases, different scansions are possible. Unless required to do otherwise, I have kept s after a short vowel and before a consonant. Whenever possible, I have assumed synizesis instead of two shorts. Thus I scan Casina 796, discussed below, as follows:

	Pl. Cas. 796: Mĕ͡ŭs sŏcĭus, compar, commărītus uīlĭcus
			A      bb C     D      A     B      c  D  A  B c D  


Others may well prefer Mĕŭ’ sŏcĭŭ’ (aa bb c) or Mĕŭs sŏcĭus (aa bb C).

1 Plautine Senarii

1.1 The Characteristic Patterns of Plautine Senarii
What are the characteristic patterns of the Plautine senarius? The schema (×–×–×|–×–×–⏑⏒) suggests that iambs and trochees were equally possible in any of the first five feet (with the anceps position × admitting either a longum or breve). 
 
So let us hypothesize that an iamb is equally likely as a spondee to turn up in any given foot (save the last); in other words, that the likelihood of a spondee/iamb turning up in any one of the first five feet is a coin-toss. We can model the likelihood of the following verse-types occurring in accordance with a binomial distribution.[footnoteRef:2] Comparing the actual with this hypothesized distribution will highlight certain tendencies in Plautus’ versification.  [2:  	The method admittedly rests on the unlikely hypothesis that an iamb or spondee each have a 50-50 chance of appearing in a given foot. Unlikely, because EL “appears to be an idiom rich in longs and poor in shorts” (Soubiran 1988: 186). Gratwick comes to the same conclusions but draws his expected numbers/hypothesized distribution from the observed proportion of spondees and iambs in the very same sample he wants to measure, which leads to a certain circularity (Gratwick 1993b: 258: note also that the equation for type δ has a typo and should be corrected to read:  and, for type ε, read: ).] 


	Τype
	Permutation
	Probability
	Number Expected (400 verses)

	α 
	5 ia
	= (.5)5 = .03125
	12.5

	β 
	4 ia + 1 sp
	= 5 (.5)5 = .15625
	62.5

	γ 
	3 ia + 2 sp
	= 10 (.5)5 = .3125
	125.0

	δ 
	2 ia + 3 sp
	= 10 (.5)5 = .3125
	125.0

	ε 
	1 ia + 4 sp
	= 5 (.5)5 = .15625
	62.5

	ζ 
	0 ia + 5 sp
	= (.5)5 = .03125
	12.5

	
	
	
	400


Table A.1: Expected Distribution of verse types α- ζ, assuming equal probability of iamb/spondee in each foot of an ia6.
The hypothesis leads us to expect that permutations α and ζ would be quite rare. (All 382 iambic verses in Casina are analyzed, with an additional 18 from the Bacchides: 761-63; 765-79).

	Τype
	Permutation
	Number Expected (400 verses)
	Number Observed (400 verses)

	α 
	5 ia
	12.5
	2

	β 
	4 ia + 1 sp
	62.5
	3

	γ 
	3 ia + 2 sp
	125.0
	31

	δ 
	2 ia + 3 sp
	125.0
	114

	ε 
	1 ia + 4 sp
	62.5
	154

	ζ 
	5 sp
	12.5
	96

	
	
	400
	400


Table A.2: Expected vs. Observed Distribution of verse types α- ζ.

The distribution observed in Plautus diverges significantly from the expected one.[footnoteRef:3] Plautus strenuously avoids the lighter options (α- γ), with 5, 4, and 3 iambs respectively, and inclines – contrary to expectation – to the heavier versions. The rarity of these lighter types means that, when they are used, they usually convey some effect, particularly if two or more appear within a short span of text. The two verse types that far exceed expectation are also the heaviest (ε and ζ). Furthermore, our hypothesis led us to believe that a 5-spondee line would be extremely rare, but it is Plautus’ third most favored permutation.  [3:  	We apply the chi-square calculation. The question it answers is, if indeed our hypothesis (viz. the assignment of spondee/iamb to each foot is essentially a coin-toss) were correct, what is the likelihood of observing the difference that we see, between the observed and expected values? The answer: extremely unlikely (). A good chi-square calculator with tutorial is: https://www.quantpsy.org/chisq/chisq.htm] 


What is the actual likelihood a spondee or iamb turns up in any given foot? The line is divided into feet using the alphabetic notation, as follows: A1B2  C3D4  A5B6  C7D8  A9B10  C11D12. Table A.3 lays out the likelihoods for each of the first five feet (the sixth and last, of course, is always iambic in shape).

	Foot
	1 (A1B2)
	2 (C3D4)
	3 (A5B6)
	4 (C7D8)
	5 (A9B10)

	% Iambs (⏑–)
	16%
	39%
	17%
	42%
	11%

	% Spondee (––)
	84%
	61%
	83%
	58%
	89%


Table A.3: Distribution of iambs and spondees over the first five feet of the Plautine Senarius.

Placement of spondees and iambs in the senarii of the Casina (plus 18 additional from the roughly contemporary Bacchides) shows a marked regularity: in first two odd-numbered feet, an iamb has about a 1 out of 6 chance of occurring; that probability decreases in the last odd-numbered foot to 1 out of 10, which reflects the underlying strong tendency for the shape ABcD in the last metron. In even numbered feet (C3D4; C7D8), the probability that an iamb will occur increases to 4 out of 10. All this means that, while spondaic lines are favored, if iambs do occur, the resulting metron will more likely be set as ABcD. In fact, the chances are a little less than 75% that at least one metron will be ABcD.[footnoteRef:4]   [4:  	If we treat positions 2 and 4 like coin-tosses, with cD and CD equally as likely, then, there is a 75% probability that we get at least one cD. Of course, since cD will show up 40% of the time, the probability is actually somewhat less than this. The assignment of spondee/iamb shows an inclination to ABcD, as Gratwick has already shown: Gratwick 1993b: 54-59; cf. Fortson 2008: 34-5. *Meyers and *Luch’s laws are reflections of the general tendency to ABcD.] 


There is a slight preference for ABCDA/BcDABcD, as the next two tables will show.[footnoteRef:5]  [5:  	These figures also show how the Latin poets preserve to a certain extent the structure of the original Greek trimeter: Soubiran 1988: 30-1. ] 


	Type 
	Frequency
	In Alphabetic Notation
	Sample Verse

	SSSIS
	62
	ABCDABcDABcD
	Audīu(ī)‿ēcastor cum mălō magnō tŭō!  (Cas. 576)

	SISSS
	50
	ABcDABCDABcD
	Bĕnĕdīcĕ. dīs sum frētus; dĕ͡ōs spērābĭmus. (Cas. 345)

	SSISS
	18
	ABCDaBCDABcD
	uestītus lautŭs exōrnātusqu(e)‿ambŭlat (Cas. 768)

	ISSSS
	16
	aBCDABCDABcD
	OL. Lŭbet. CH. Quīn rūr(ī)‿es in praefectūrā tŭā? (Cas. 99)

	SSSSI
	8
	ABCDABCDaBcD
	Quīn tū suspendis tē? nemp’ tūtĕ dīxĕrās (Cas. 599)


	Table A.4: All permutations of type ε, in order of frequency

There are 154 total of type ε. Random distribution would have dictated about 31 per each subtype (SSSIS, SISSS, …). In fact, aBcD in the last metron (type SSSSI) is strenuously avoided: given the probabilities expressed at Table A.3, this does not surprise. Interestingly, of the type aBCD in the first metron (type ISSSS), also generally avoided, about half (=7) are found in the prologue, which, on other grounds, is expected of being highly revised or composed after Plautus, even beyond the now-recognized confines of vv. 5-20.[footnoteRef:6] The top two rows, representing the most favored permutations of type ε, are simply instances of the inclination towards a metron shaped ABcD. [6:  	Cas. 28, 34, 41, 49, 57, 72, 76.] 


For this same reason, by far the most favored permutation of type δ (2 ia + 3 sp) is the ‘interlaced’ type: SISIS, or ABcDABcDABcD, at 44 total:

	Type 
	Frequency
	In Alphabetic Notation
	Sample Verse

	SISIS
	44
	ABcDABcDABcD
	sitqu(e)‿ ĕ͡ī părātum quod părātum nōn ĕrat. (Cas. 514)

	SIISS
	15
	ABcDaBCDABcD
	Nōn mĭ͡hĭ lĭcērĕ me͡am rem mē sōl(um)‿ut uŏlō (Cas. 89)

	ISSIS
	13
	aBCDABcDABcD
	Ăb(ī)‿hinc sīs ergō, pessŭmārum pessŭmă (Cas. 793)

	SSSII
	9
	ABCDABcDaBcD
	Mĕ͡ŭs pullus passer, mĕ͡ă cŏlumbă, mī lĕpus (Cas. 138)

	SSIIS
	8
	ABCDaBcDABcD
	Quĭd ĭllūc clāmōrĭs, obsĕcr(ō), ‿in nostrāst dŏmō? (Cas. 620)


	Table A.5: Most favored permutations of type δ


1.2 Resolutions in Plautine Senarii
Table A.4 shows the breakdown of resolutions by element in the senarii analyzed above.[footnoteRef:7] [7:  	Soubiran’s (1988: 188-198) statistics, conducted on a much wider sample, are also worth inspecting, and demonstrate the same patterns.] 


	Element
	A1
	B2
	C3
	D4
	A5
	B6
	C7
	D8
	A9
	B10

	# Resolutions
	78
	72
	14
	62
	3
	103
	8
	8
	40
	6


	Table A.6: Number of Resolutions per verse element (A1- A9) in Plautine Senarius

It is well-known that beginnings of verse are freest, and the site of licenses not allowed elsewhere; this is true of English pentameter, for example, which allows for an inversion of the initial iamb.[footnoteRef:8] We find the highest number of resolutions at verse-places coinciding with starts or re-starts, specifically, after line-break or incision. Thus, the two elements that boot up the verse, A1 and B2,  also have the second and the third highest number of resolutions at 78 and 72 respectively.  And verse-place B6, with the most – 103 resolutions – falls right after the post-A5 verse-break, the so-called penthemimeral caesura.  [8:  	Fortson 2008: 99; Soubiran 1988: 194-5, with interesting comparisons to the verse practice of Greek tragedians, Menander, and later Latin poetry.] 


The ancipita (C and D positions) are least likely to be resolved, since these can be realized as either a short, long, or two shorts. The heavy positions (B and D) are more likely to be resolved, since they admit only two options: longa or resolutions of these.[footnoteRef:9] But there are exceptional cases. Since ABcD is preferred for the last measure, with A9 by preference long, that verse place admits relatively more resolutions than other ancipita. By contrast, B10 admits few resolutions to avoid blurring the final BcD cadence.[footnoteRef:10] Four of the six total senarii which have a resolution in B10 occur in the prologue, another possible sign of post-Plautine revision.[footnoteRef:11] [9:  	Soubiran 1988: 192.]  [10:  	Soubiran 1988: 198. ]  [11:  	Cas. 3, 41, 66, 79; the remaining two are at Cas. 783, 849.] 


1.3 Comparing Plautus with Terence

Is this inclination to heavy lines down to Plautus, or is it a characteristic of the Roman senarius in general?  Let us compare Terence’s practice with Plautus’. If we can show that Plautine and Terentian verses come from the same parent population, this result would suggest more general tendencies that apply to “EL Roman senarii” as a whole. For comparison, I use Gratwick’s figures obtained from 400 verses of Terence’s senarii.[footnoteRef:12] [12:  	Gratwick 1999: 236-7.] 


	Τype
	Permutation
	Number Expected (400 verses)
	Number Observed (400 verses): Plautus’ Casina (all) +Bacchides (761-777)
	Number Observed (400 Verses) Terence’s Adelphoe

	α 
	5 ia
	12.5 (.03125)
	2 (.005) 
	1 (.0025)

	β 
	4 ia + 1 sp
	62.5 (.15625)
	3 (.0075) 
	3 (.0075)

	γ 
	3 ia + 2 sp
	125.0 (.3125)
	31 (.0775) 
	28 (.07)

	δ 
	2 ia + 3 sp
	125.0 (.3125)
	114 (.285)
	99 (.2475)

	ε 
	1 ia + 4 sp
	62.5 (.15625)
	154 (.385)
	162 (.405)

	ζ 
	5 sp
	12.5 (.03125)
	96 (.24)
	107 (.2675)

	
	
	400
	400
	400


	Table A.7 Plautus and Terence compared to the hypothetical distribution.

The chi-square test indicates that both the Terence- and Plautus-groups are drawn from the same distribution (), which we could call “Roman Senarius Verse-Practice”. It is not that Plautus or Terence choose to use a heavy line; rather, they are working from the same metrical matrix, set as ABCDABCDABcD, with a marked tendency towards ABcD in at least one of the first two metra.

1.4 Comparing Plautus with Greek New Comedy

One final question: how does the Plautine senarius differ from Greek trimeter practice? A representative sample of Middle and New Comedy is chosen: iambic trimeter lines from plays by Menander, and the fragments of Diphilus, Ephippus, Hegesippus, and Philemon. The shape of the Greek trimeter is: (×–⏑–×|–⏑–×–⏑⏒). This leads us to expect the following, on the hypothesis that the anceps is equally likely to fall either way:

	Τype
	Permutation
	Probability
	Number Expected (100 verses)

	α 
	3 ia (+2 ia)
	= (.5)3 = .125
	12.5

	β 
	2 ia + 1 sp (+ 2 ia)
	= 3 (.5)3 = .375
	37.5

	γ 
	1 ia + 2 sp (+ 2 ia)
	= 3 (.5)3 = .375
	37.5

	δ 
	0 ia + 3 sp (+2 ia)
	= 10 (.5)5 = .125
	12.5

	
	
	
	100


	Table A.8: Middle and New Comedy Iambic Trimeters

But our Greek Mid-New Comedy iambic trimeters are distributed as follows:  


	Τype
	Permutation
	Number Expected (100 verses)
	Number Observed (100 verses)

	α 
	5 ia
	12.5
	2

	β 
	4 ia + 1 sp
	37.5
	22

	γ 
	3 ia + 2 sp
	37.5
	47

	δ 
	2 ia + 3 sp
	12.5
	29

	
	
	100
	100


	Table A.9: Middle and New Comedy Iambic Trimeters

Holiambic lines are clearly avoided, and there is a preference – as in the Roman comic verse – for the heavier of the available options: types γ and δ.

This result, taken with the following, shows how Roman dramatic poets succeeded, to a certain extent, in preserving the shape of the Greek trimeter.[footnoteRef:13]   [13:  	See n.5; see also Soubiran’s (1988: 27-28) statistics from Euripides Orestes and Menander’s Dysc] 


	Plautus
	Foot
	1 (A1B2)
	2 (C3D4)
	3 (A5B6)
	4 (C7D8)
	5 (A9B10)

	
	% Iambs (⏑–)
	16%
	39%
	17%
	42%
	11%

	
	% Spondee (––)
	84%
	61%
	83%
	58%
	89%

	Greek N.C.
	Foot
	1 (A1B2)
	2 (C3D4)
	3 (A5B6)
	4 (C7D8)
	5 (A9B10)

	
	% Iambs (⏑–)
	28%
	95%
	35%
	99%
	55%

	
	% Spondee (––)
	72%
	5%
	65%
	1%
	45%



Table A.10: Distribution of iambs and spondees over the first five feet of Greek New Comic Sample and Plautus senarii sample.

Like its Greek iambic counterpart, the Roman senarius shows a dramatic increase in the probability of an iamb occurring in the even-numbered feet. But while Roman senarii incline to the heavy ABcD type, especially in the last foot; the Greek trimeter tendency towards aBcD increases as one moves from left to right in the verse.[footnoteRef:14] One could say that Greek comic trimeters are ‘lighter’ than their Roman counterpart. [14:  	The exceptions are when in an obligatory ⏑– verse place, the first element is replaced by two shorts (⏑⏑) to produce an anapest: this can happen especially in the second and fourth feet (of shape ⏑–), and the first (×–):  (West 1982: 88). On rare occasions this license produces a line with more than three spondees. In my sample: Hegesippus 1.3, 1.8, 1.30; Ephippus 15.4] 


But the higher inclination towards resolution in Plautine verse mitigates against a heavy feel. The average number of resolutions in Plautine senarii, 1.1 per verse, is higher than that in the Greek New Comedy sample, at .72 per verse, and the difference between these two means is significant.[footnoteRef:15] In other words, Plautine senarii show a noticeably higher rate of resolution than a representative sample of Greek New Comedy. This mitigates against an otherwise heavy senarius, especially compared to the Greek New Comic trimeter. One way to appreciate this is to compare:  [15:  	That is, the probability that both are drawn from the same population is very low (). To arrive at this result, I used the t-test, which compares means from two different samples to determine whether they come from the same population. Soubiran (1988: 185-6), drawing on previous research, shows the same thing: the main difference here is that a statistical test is applied, and here I stress how the impression of heaviness is belied by the higher number of resolutions in EL comic verse.] 


	Pl. Cas. 796: Mĕ͡ŭs sŏcĭus, compar, commărītus uīlĭcus
			A      bb C/c D      A     B      c  D  A  B c D  

	Men. Asp. 29 : ἡμᾶς δ’ ἀτάκτους πρὸς τὸ μέλλον ἤγαγε (sc. τὸ καταφρονεῖν)

			A B c D A B c D a B c D

Both the Menandrian and Plautine verse have an equal number of light syllables; if the final -s of socius is dropped, the Plautine has more.[footnoteRef:16] [16:  	On paper, though, the Greek New Comedy trimeter still turns out to be lighter: 4.3 light elements per 100 total elements against the Roman senarius 1.7 light elements per 100 total elements.] 


The resolutions in Greek trimeters, like those in Plautus, are distributed where we would expect, as Table A.9 shows.


	Element
	A1
	B2
	C3
	D4
	A5
	B6
	C7
	D8
	A9
	B10

	# Resolutions
Plautus
	78
	72
	14
	61
	3
	103
	8
	8
	40
	6

	# Resolutions
New Comedy
	12
	16
	5
	12
	0
	9
	2
	11
	0
	2


		Table A.11: Resolutions in Plautus and Greek New Comedy iambic trimeters

That is, in both Plautus and Greek New Comedy, resolutions are most commonly found at verse 
beginning and after the main caesura. [footnoteRef:17]  [17:  	West 1982: 89-90; cf. the statistics of Soubiran 1988: 192.] 


2 Trochaic Septenarius

2.1 Characteristic Patterns in Plautine Trochaic Septenarii

There are 237 complete trochaic septenarius verses in Plautus’ Casina. Taking our null hypothesis (see above), we would expect them to be distributed as follows:

	Τype
	Permutation
	Probability
	Number Expected (237 verses)

	A 
	6 tr
	= (.5)6 = .015625
	3.7

	B 
	5 tr + 1 sp
	= 6 (.5)6 = .09375
	22.2

	Γ 
	4 tr + 2 sp
	= 15 (.5)6 = .234375
	55.55

	Δ 
	3 tr + 3 sp
	= 20 (.5)6 = .3125
	74.1

	Ε
	2 tr + 4 sp
	= 15 (.5)6 = .234375
	55.55

	Ζ
	1 tr + 5 sp
	= 6 (.5)6 = .09375
	22.2

	Η
	0 tr + 6 sp
	= (.5)6 = .015625
	3.7

	
	
	
	237


Table A.12: Expected Distribution of verse types A-H, assuming equal probability of trochee/spondee in each foot of a tr7.


	Τype
	Permutation
	Number Expected (237 verses)
	Number Observed (237 verses)

	A 
	6 tr
	3.7
	0

	B 
	5 tr + 1 sp
	22.2
	3 

	Γ 
	4 tr + 2 sp
	55.55
	15 

	Δ 
	3 tr + 3 sp
	74.1
	35 

	Ε
	2 tr + 4 sp
	55.55
	85 

	Ζ
	1 tr + 5 sp
	22.2
	75 

	Η
	0 tr + 6 sp
	3.7
	24

	
	
	
	237


	Table A.13: Expected vs. Observed Distribution of verse types A-H.

The light permutations fall considerably below expectations (Α-Δ); the heavy versions of the verse (Ε-Η) are over-reported. In other words, Plautus favors the heavy versions of the tr7: the types with only one and two trochees (E and Z) represent two-thirds of all the trochaic septenarii in Casina. The types with four or five trochees are rare.[footnoteRef:18] With these, Plautus is often seeking a special effect (see commentary, introductory note to Scene 7/II.6). [18:  	Five-trochee verses: 411, 526, 971; four-trochee verses: 280, 287, 301, 360, 371, 375, 392, 398, 417, 520, 529, 545, 561, 801, 974.] 



	Foot
	1 (B1C2)
	2 (D3A4)
	3 (B5C6)
	4 (D7A8)
	5 (B9C10)
	6(D11A12)

	% Trochees (–⏑)
	44.0%
	25%
	42.6%
	17.7%
	42.0%
	8.9%

	% Spondee (––)
	56.0%
	75%
	57.4%
	82.3%
	58.0%
	91.1%


	Table A.14: Expected vs. Observed Distribution of verse types A-H.	

The highest likelihood of a trochee (roughly, that of a coin toss) appears in odd verse-places. If we consider that in each of the three odd verse-places we have a 50/50 chance of getting Bc, then the likelihood that Bc appears in a metron is 88%.[footnoteRef:19] The distributions shown, then, favor the shape ABcD occurring at least once in the line. [19:  	Treating the probability as that of a coin-toss, then the likelihood you get at least one Bc in the three slots where this can occur is 7 out of 8. ] 


The odds of a spondee occurring in the odd verse place gradually increase, with odds at 75% (verse-place II), 82.3% (verse-place IV), and finally, 91.1% (verse place VI). This pattern reflects the tendency of the verse towards greater regularity once a left-hand environment has been achieved.

2.1 Resolutions in the Trochaic Septenarii

There are 43 three-resolution lines; 61 two-resolution; 81 one-resolution; and 46 0-resolution lines. Lines with five and four resolutions total are a rarity (2 and 4 total, respectively); with these, Plautus is often aiming for a special effect.[footnoteRef:20]  [20:  	Five resolution lines at 262, 360; four-resolution lines at 276, 383, 536, 802. See notes at these lines.
] 




	Element
	B1
	C2
	D3
	A4
	B5
	C6
	D7
	A8
	B9
	C10
	D11
	A12
	B13

	# Resolutions
Plautus
	66
	22
	30
	14
	38
	8
	42
	3
	47
	13
	13
	28
	2


	Table A.14: Number of Resolutions per element in the trochaic septenarii of Casina.

Much of what has been said about resolutions can be applied here (see §1.2, above). The highest and second highest number of resolutions occur at the beginning of the verse, and right after the incision, at B1 (66) and B9 (47), respectively. B13 allows the least number of resolutions, to avoid blurring the verse-final cretic cadence (BcD).
