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1. The three aspects of PIE verbs

1.1. Preliminaries

To begin with, PIE has three verb aspects.

The durative includes imperfective or progressive meanings (prolonged, continuous or incomplete actions) and may also refer to repeated or habitual activity. It has preterite forms (a.k.a. imperfects) and present-tense forms (known as presents, for the sake of brevity).

The aorist expresses perfective or non-progressive meanings (completed actions). It does its job mainly in the preterite tense, where it functions rather like the English past simple.

The perfect (or stative) aspect denotes a present state resulting from an action.

1.2. Perfect stems

The forms of the perfect are very characteristic. They usually involve reduplication (with the vowel *e) and a special kind of ablaut: the stressed *o-grade of the root in the singular forms, and the unstressed nil or reduced grade in the plural:

*le-lóikw-/*le-likw- ‘no longer hold’ (from *leikw- ‘abandon’)

*me-món-/*me-mn- ‘remember’ (from *men- ‘think, consider’)

The very common perfect stem *woid-/*wid- ‘know’ (from *weid- ‘see, perceive’) is never reduplicated. 

1.3. Durative vs. aorist stems

The distinction between durative and aorist verbs is trickier, since these aspects need not be overtly signalled. Verbs are regarded as inherently durative or aorist, and the marked (non-default) aspect is expressed by derived stems.

For example, the root *bher- ‘carry’ is inherently durative, so the preterite *bhér-e-t (corresponding to the present *bhér-e-ti ‘he carries’) means ‘he was carrying’. To express a completed action, one would use a specially marked aorist form, in this case *bhé:r-s-t ‘he carried, lifted’ (a so-called sigmatic aorist).

The aorist may also have a distinctive stress pattern (with stress falling on the thematic vowel), e.g. *bhug-é-t ‘he escaped’ as opposed to *bhéug-e-t ‘he was running away’, or employ reduplication, e.g. *we-ukw-é-t ‘he said’ as opposed to *wékw-t or *wékw-e-t ‘he was saying’.

Conversely, *doh3-t ‘he gave’ contains an aorist stem. To express the corresponding durative aspect (‘he was giving’), we can use a reduplicated stem with *i as the reduplication vowel, *di-doh3-t.

1.4. A few further examples

{jeug-} ‘connect’

durative *junég-/*jung- (e.g. 3sg. pres. *junékti, 3pl. *jungénti)

aorist *jé:uk-s-/*jéuk-s- (e.g. 3sg. *jé:ukst, 3pl. jéuksnt)

perfect *je-jóug-/*je-jug- (e.g. 3sg. *jejóuge, 3pl. *jejugé:r)

{gwhen-} ‘strike’

durative *gwhén-/*gwhn-

aorist *gwhé:n-s-/*gwhén-s-

perfect *gwhe-gwhón-/*gwhe-gwhn-

{derk^-} ‘look’

durative *dérk^-e-

aorist *drk^-é-

perfect *de-dórk^-/*de-drk^-



2. Derivational processes yielding verb stems

2.1. Athematic and thematic stems

A root can be defined as the core morpheme of a word, without any derivational affixes or inflections. A stem is a word stripped of inflectional endings. In the simplest case a stem consists of a bare root (which may change its form depending on whether it’s stressed or not). For example, the root verb *gwhen- ‘strike’ is conjugated like this in the present tense (this is one variety of the athematic conjugation, in which the stem does not end in the vowel *-e- alternating with *-o-):

Stem *gwhén-/*gwhn- ‘strike’

1sg. *gwhén-mi, 1pl. *gwhn-més

2sg. *gwhén-si, 2pl. *gwhn-té

3sg. *gwhen-ti, 3pl. *gwhn-énti

A stem may consist of a root with a vocalic appendix (*-e-/*-o-) called the thematic vowel (hence the term “thematic conjugation”):

Stem *bHér-e- ‘carry’ (note the constant stress pattern and root vocalism)

1sg. *bhér-o-h2, 1pl. *bhér-o-mes

2sg. *bhér-e-si, 2pl. *bhér-e-te

3sg. *bhér-e-ti, 3pl. *bhér-o-nti

2.2. Derived verbs

However, more complex verbs also exist. Reduplication and suffixation may be employed to form derived verb stems.

2.2.1. Reduplication

Partial reduplication in which a copy of the root-initial consonant or consonantal cluster is followed by the vowel *i is employed to form thematic and athematic “intensive” verbs (a conveniently vague term, implying an intensified or vigorous activity) or durative counterparts of aorist stems:

*bhi-bher- ‘carry’

*di-doh3- ‘give’

*dhi-dheh1- ‘put, place’

*si-sd-e- ‘sit down’

*sti-sth2-e- or *sti-stah2- ‘put up, cause to stand’

*g^i-g^n(h1)-e- ‘give birth to, bring forth’

2.2.2. Derivational suffixes

Transitive “intensives” of a different kind involve the suffix *-áh2-/*-h2- added to the weak form of a root to produce athematic verbs:

*mn-áh2- ‘be mindful of’

*h1j-áh2- ‘go, stride’

*duk-áh2- ‘lead’

The suffix *-je-/*-jo- forms thematic durative verbs:

*spek^-je- ‘view, regard’

*kap-je- ‘take, seize’

*mrs-je- ‘not heed, ignore’ (from *mors- ‘forget’)

A similar suffix is used to derive durative verbs from nouns:

*h3okw-je- ‘to eye’ (from *h3okw- ‘an eye’)

*h1nomn-je- ‘to name’ (from *h1nomn- ‘an eye’)

*wog^he-je- ‘carry in a vehicle (*wog^ho-)’

When added to verb roots with the *o-vocalism, *-eje-/*-ejo- forms causatives (a very important formation, historically, as it remained productive in several branches):

*mon-eje- ‘remind’ = ‘make remember (*men-)’

*sod-eje- ‘set’ = ‘make sit (*sed-)’

*logh-eje- ‘lay’ = ‘make lie down (*legh-)’

*wos-eje- ‘dress, clothe sb’ = ‘make wear (*wes-)’

*bhoudh-eje- ‘wake sb up’ = ‘make stay awake (*bheudh- )’

The nasal suffix *-néu-/*-nu-, usually enforcing the weak vocalism of the root, produces (often transitive and vaguely causative) athematic verbs that refer to the beginning or termination of an action (the learned word for that is ‘inchoative’), or suggest that something is done once (rather than repeated). A rarer variant of this pattern involves *-nu- formations with stress alternating between the full-vowelled root and the inflection. A closely related formation involves verbs in *-náh2-/*-nh2-.

*h1r-néu- ‘set in motion’ (from *h1or- ‘rise, move’)

*wes-néu- ‘get dressed’

*prék^-nh2-/*prk^-nh2- ‘ask’

Similar functions can be attributed to the so-called nasal infix *-né-/*-n-, which is normally inserted after a liquid or semivowel (R = *w, *j, *r, *l) in *CeRC- roots, producing the characteristic alternation *CR-né-C-/*CR-n-C- preserved in Indo-Iranian.

*linékw-/*linkw- ‘abandon, release’ (from *leikw-)

*junég-/*jung- ‘connect’ (from *jeug-)

*kwrináh2-/*kwrinh2- ‘buy’ (from *kwreih2-)

*k^lnéu-/*k^lnu- ‘hear’ (from *k^leu-)

The suffix *-sk^e-/*-sk^o-, usually added to nil-grade bases, forms iterative (or inchoative) stems. Its common variant is *-isk^e-. Apparently, the same *-sk^e- can also produce denonimal duratives like *medhu-sk^e- ‘get drunk’ (from *medhu ‘mead, intoxicating drink’) or *wod-sk^e- ‘wash’.

*gwm-sk^é- ‘walk about’ (from *gwem-)

*prk^-sk^é- ‘ask repeatedly’ (from *prek^-)

Also with reduplication:

*gwi-gwm-sk^e- ‘keep walking about’

*g^i-g^nh3-sk^e- ‘know, resolve’ (from *g^noh3-)

The suffix *-ah2- added to adjectives produces “factitives”: *X-ah2- means ‘make X’:

*new-ah2- ‘make new, renew’

*h2rg^w-ah2- ‘make silver-white’

The suffix *-eh1- and the combinations *-eh1-s- (?) and *-eh1-sk^e- yield intransitive verbs denoting change of state (‘become X’)

*h1roudh-eh1-(sk^e-) ‘turn red’

*sen-eh1-(sk^e-) ‘get old’



3. Tense, person and number

3.1. The present and the preterite

PIE has only two tenses, the present and the preterite (or the past tense). Oddly enough, it is the present that is overtly signalled by obligatory morphological markers. In the active voice the marker is the particle *-i, presumably meaning ‘here and now’ and thus to be identified with a similar locative ending in nouns. Since a regular present/preterite contrast is clearly evidenced for the durative aspect only, it is likely that ‘past-tense’ verbs were originally used without particular time reference, and did not acquire a distinctively preterite meaning until the development of specially marked ‘present continuous’ forms.

A specialised preterite marker (the so-called “augment”, a stressed particle reconstructed as *h1e, meaning ‘then’ and placed before the verb, e.g. *h1é weukwet ‘[then] he said’) occurs only in a few branches (Greek and Phrygian, Indo-Iranian, Armenian) and may be a late local innovation restricted to the southeastern IE dialects.

3.2. Well-behaved endings

Sets of endings contrasting the present with the preterite exist for all the three persons singular and the third person plural:

Athematic stems (*gwhen-/*gwhn- ‘strike’)

1sg. pret. *gwhén-m, pres. *gwhén-m-i

2sg. pret. *gwhén-s, pres. *gwhén-s-i

3sg. pret. *gwhén-t, pres. *gwhén-t-i

3pl. pret. *gwhn-ént, pres. *gwhn-ént-i

Thematic stems (*bher-e- ‘carry’)

1sg. pret. *bhér-o-m, pres. *bhér-o: (see 3.5. below)

2sg. pret. *bhér-e-s, pres. *bhér-e-s-i

3sg. pret. *bhér-e-t, pres. *bhér-e-t-i

3pl. pret. *bhér-o-nt, pres. *bhér-o-nt-i

The morphologically simpler preterite endings are called ‘secondary’, while the present endings (usually involving the present-tense marker *-i) are called ‘primary’. These traditional terms are rather confusing, and I’m in favour of avoiding them.

3.3. The messy residue

The remaining endings – the first and second persons plural and the dual endings of all three persons (PIE had a three-way number system) can be reconstructed only approximately. In their early history they were probably prone to dialectal variation and analogical restructuring:

1pl. *[-o]-me-s(-i), *-mo-s or *-me-N(-i), pret. *-me(-N)

2pl. *[-e]-te, *te-s or *te-N

1du. *[-o]-we-N(-i) or *-we-s, pret. *-we(-N)

2du. *[-e]-to-N or *to-s

3du. *[-e]-to-N or *te-s (?), pret. *-ta-h2-N (> *-ta:N)

(*N = *m or *n; the colour of the thematic vowel shown in square brackets)

3.4. The endings of the perfect

Some of the inflections of the perfect are completely unlike those found in the other two aspects. This is how a perfect stem (here *wóid-/*wid- ‘know’) is conjugated:

1sg. *wóid-h2a

2sg. *wóid-th2a ['woits.txa]

3sg. *wóid-e

1pl. *wid-mé-

2pl. *wid-té- [wits.'te]

3pl. *wid-é:r

The present-tense marker *-i could apparently be added to some of these endings, e.g. *woid-h2a-i ‘I know’, but this extension seems to have been non-obligatory. What is really curious about the endings of the perfect is the regularity with which they match the pattern of the so-called hi-conjugation in Hittite (especially -hi, -ti, -ai in the singular). The formal correspondence compels us to regard these formations as different survivals of the same ancestral pattern despite the fact Hittite hi-verbs do not correspond to non-Anatolian perfects etymologically and their stem-internal structure is different (they are not reduplicated, while typical perfect stems are).

3.4. The curious incident of 1sg. *-o: and the “second conjugation”

One conspicuous feature of the non-perfect paradigm is the first person singular ending *-o: of thematic presents (instead of expected *-o-m-i). Various analyses have been put forward to account for this curious asymmetry – so curious, in fact, that it seems to conceal something of historical importance, as morphological irregularities often do. Miguel Carrasquer Vidal has just contributed a brand-new hypothesis that attempts to analyse IE verb inflections as agglutinated personal pronouns; *-o: is explained there as the outcome of a regular phonological process (with what is reconstructed as pre-PIE *-a:-mw-i becoming *-owi > *-o:u > *o: rather than *-omi). The explanation that I find most convincing, if not unproblematic, is that *-o: reflects PIE *-o-h2, an ending related to that of the perfect. Many scholars have argued that the *-s-i, *-t-i and *-nt-i endings of thematic verbs are analogically modelled on those of the athematic conjugation, and that the original endings were like those found in the IE perfect and the hi-conjugation in Hittite, yielding patterns more or less like this:

1sg. *bhér-o-h2 (perhaps analogical, instead of *bhér-a-h2)

2sg. *bhér-e-th2a

3sg. *bhér-e

1pl. *bhér-o-me-

2pl. *bhér-e-te-

3pl. pres. *bhér-o-nt-i, pret. *bhér-e:r

Apparently a number of athematic verbs (e.g. those with characteristic *o-grade presents, like *k^onk- ‘hang’) were conjugated in a similar way:

1sg. *k^ónk-h2a

2sg. *k^ónk-th2a

3sg. *k^ónk-e

1pl. *k^nk-mé-

2pl. *k^nk-té-

3pl. *k^nk-é:r or (pres.) *k^nk-ént-i

As, technically speaking, these stems are athematic, the general terms “thematic” vs. “athematic” should be replaced with something more appropriate. One could speak, very tentatively, of the “first conjugation” (singular forms in *-m-, *-s-, *-t-) and the “second conjugation” (singular forms in *-h2(a), *-th2(a), *-(e), with “thematic” and “athematic” subclasses).

It is hard to tell to what extent or by what means tense was signalled in the second conjugation. If *-i was employed as the present-tense tense marker, we should expects presents like 1sg. *k^ónk-h2a-i or 3sg. *k^ónk-e-i, which could indeed be supported by some comparative evidence. However, it is also possible that preterite endings were levelled out very early, so that, for example, the preterite *bhér-e-s contrasted with a present like *bhér-e-th2a no matter if the latter was additionally marked with *-i or not.

If there is any substance to these highly speculative reconstructions, the IE “perfect” may turn out to be just one of several archaic formations belonging to a distinct conjugation, the other well-preserved example being the Hittite hi-conjugation. There were apparently more formations of that class in PIE (see section 5 on the PIE middle voice), but analogical changes obliterated them almost everywhere in the family, leaving only isolated traces ignored by earlier scholarship. What can be said at present is that IE studies are at the crossroads in this respect: the classic reconstruction no longer appears satisfactory, but there is little consensus as to what should replace it.



4. The moods

In addition to the indicative mood, used chiefly to make statements and recount facts, PIE had verb forms expressing various kinds of modality.

4.1. The imperative

The imperative mood was used in commands, requests and prohibitions. As in many other languages, it lacked first-person forms. It is clear that this category included formations of different origin.

The “injunctive”, attested chiefly in Indo-Iranian but supported also by archaic Greek and Hittite forms, is formally indistinguishable from the preterite indicative (except for the fact that it was never accompanied by tense-markers such as the preverbal augment in Indo-Iranian and Greek). It can be regarded as an “underspecified” form of a verb, inflected for person and number (and voice as well, though I’ll ignore it here) but having no overt tense or mood markers. For the stem *weg^h-e- ‘carry, transport’ we have the following forms:

2sg. *wég^h-e-s, 2pl. *wég^h-e-te

3sg. *wég^h-e-t, 3pl. *wég^h-o-nt

For example, *wég^h-e-t, when used as an injunctive, can express meanings such as ‘let it carry’, ‘it must carry’, or ‘may it carry’. In post-Vedic Old Indic the use of the injunctive was by and large restricted to prohibitions with the prohibitive particle ma: (< *meh1). The 2pl. form *wég^he-te occurs very widely across the IE family as the exclusive type of imperative for that person/number combination.

One widespread and apparently very archaic variety of the 2sg. imperative consists of the bare stem without any inflections (this is analogous to the formation of PIE vocatives):

*h1ei ‘go!’

*wég^h-e ‘carry!’ (*-e is the thematic vowel)

In the case of root verbs, the root was more frequently in the nil grade, followed by the particle *-dhi, as in the following examples:

*h1s-dhí ‘be!’

*h1i-dhí ‘go!’

*k^lu-dhí ‘listen!’

*wid-dhí [widz.'dhi] ‘know!’

The third-person imperative includes evidently old forms in *-tu (3sg.) and *-ntu (3pl.), which look like injunctives with an obscure clitic extension (*-u). They are found in Indo-Iranian and Hittite, and so can be plausibly projected back to PIE:

*bhér-e-t-u ‘let him carry’

*h1s-ént-u ‘let them be’

The so-called future imperative in *-to:t is attested in Indo-Iranian, Greek and Latin, and probably represents an innovation of ‘non-Anatolian IE’ date; *to:t looks like the ablative of the demonstrative pronoun *to- (contracted *to-et), so the ending may be interpreted as ‘hence’, i.e. ‘from now on; in the future’:

2sg. *bhéreto:t

3sg. *bhéreto:t

3pl. *bhéronto:t

Here, either the 3pl. form has analogical *-(o)nt- corresponding to 3sg. *-(e)t- (assuming that the original imperative was *bhére-to:t across the board), or both third-person forms have been simplified (from conjectural *bhéret-to:t, *bhéront-to:t) by dropping the inflection-final *-t before an enclitic. Similar forms occur for athematic verbs:

*h1itó:t ‘go; let him go; you or he shall go’

*h1sntó:t ‘let them be; they shall be’

4.2. The optative

The optative mood expresses wishes, choices or preferences. It is rather well attested, though absent from Anatolian. In athematic verbs the optative stem-extension is *-jéh1- alternating with *-ih1-. The suffix is followed by the ordinary personal endings (without the present-tense marker *-i):

*h1s-jéh1-m ‘I would be; I wish I were; I’d rather be’

*h1s-ih1-mé ‘we would be, etc.’

*gwhn-jéh1-t ‘may he strike’

*gwhn-ih1-ént ‘may they strike’

There is no alternation (and no paradigmatic stress-shift) in thematic verbs, where the suffix occurs invariably in the nil grade. The thematic vowel is also invariably realised as *-o-, e.g.

*bhér-o-ih1-t ‘may he carry’

*bhér-o-ih1-nt ‘may they carry’

4.3 The subjunctive

The subjunctive mood is used in clauses expressing doubts, fears, predictions, hypothetical or guarded statements (as opposed to assertions). Hence its use in conditional constructions, various kinds of subordinate clauses (speaking of things inferred, assumed or reported second-hand), and as a surrogate future tense -- the future being inherently uncertain.

The subjunctive is moderately well attested. It is probably a rather late category; at any rate, there is no trace of it in Anatolian.

The subjunctive can be based on durative or aorist stems and seems to have taken the ordinary present-tense endings of the thematic conjugation. Interestingly, subjunctives corresponding to athematic indicatives look exactly like their thematic counterparts:

*h1éd-e-ti ‘(as though) he ate; (if/that) he should eat; he will be eating’ (cf. *h1éd-ti [-tst-] ‘he eats’)

*h1és-o-nti ‘they might be, will be, are alleged to be, etc.’ (cf. *h1s-énti ‘they are’)

*déik^-s-o-h2 ‘I may/shall show’ (cf. *de:ik^-s-m, a sigmatic aorist)

*déik^-s-o-mes ‘we may/shall show’ (cf. *deik^-s-me)

The subjunctive of thematic verbs shows a lengthened thematic vowel, as if resulting from contraction:

*bhér-e:-ti ‘he may carry, etc.’ (< *bhér-e-e-ti)

*bhér-o:-mes ‘we may carry, etc.’ (< *bhér-e-o-mes)



5. The voices

The standard reconstruction of PIE recognises two voices, the active and the middle (I’ll use the latter term as handy shorthand for “mediopassive”). The middle expresses the idea of an activity affecting the agent, e.g. somebody doing something to oneself, for one’s own pleasure of benefit (or to one’s own detriment), reciprocally (with dual or plural agents), or of the grammatical subject being the logical object of the sentence (as in typical passive constructions).

5.1. The middle (pattern I)

The contrast between the two voices must have been, at least partly, a matter of stress placement at some point in the internal history of PIE, middle forms having once sported final stress falling on inflectional endings, whose accented variants ended in *-o. Athematic verbs often preserve the original stress variation and the corresponding vowel-grade contrasts. In some branches the middle preterite has the following endings (the reconstruction is problematic for persons other than those given):

2sg. athematic *-só, thematic *-e-so

3sg. athematic *-tó, thematic *-e-to

3pl. athematic *-ntó, thematic *-o-nto

For example, *jug-s-tó [juk.'sto] ‘he joined (= became allied with, met, etc.)’ as opposed to *jé:ug-s-t [je:ukst] ‘he united (something with something else)’.

The middle present could have the same endings as the middle preterite plus the present-tense marker *-r (unique to the middle) or *-i (shared with, and presumably borrowed from, the active), e.g.:

*wég^h-e-to-r or *wég^h-e-to-i ‘he is transported, travels on’

*gwhn-tó-r or *gwhn-tó-i ‘he gets killed, kills himself’

5.2 The middle (pattern II)

However, there is evidence suggesting that the spread of these formations is a late (post-PIE) phenomenon, and that there was also an old middle with endings like those of the perfect (and of the Hittite hi-conjugation) attached to durative or aorist stems. Those endings are especially well preserved in Anatolian, but their PIE status is supported (to a varying degree) by Italic, Celtic, Tocharian and Indo-Iranian evidence. The reconstruction is still extremely uncertain and the examples below are only meant to give you an approximate idea of what such forms may have looked like:

*bhér-o-h2o-r ‘I am borne’

*ph2s-th2ó-r ‘thou art guarded’ (from *pah2s- ‘guard, watch’)

*wes-ó ‘he got dressed’

It is thinkable, in fact, that both formations are old. The detailed analysis of the middle, however, is not an autonomous problem; it must be discussed together with the question of the origin and early form of the PIE active conjugations – and here some points are so difficult and speculative that their discussion would get us well beyond the scope of an introductory presentation.

5.3. Remaining issues

As if matters were not complicated enough, the first two persons have a unique set of middle endings in the plural and dual numbers:

1pl. *[-o]-me(s)-dhh2

2pl. *[-e]-dhwe

1du. *[-o]-we-dhh2

2du. ?

The *-dhh2 of the first person is obviously a clitic enlargement of the normal plural and dual endings. I will refrain here from speculation about its origin (or about the structure of the 2pl. ending).



6. The participles

PIE participles were, as regards their form, adjectives inflected for case, number and gender. The most important participial formations in PIE are the following:

6.1. The present active participle

The suffix of the present participle is *-(o)nt-, added to verb stems. One peculiarity of this formation is that the thematic vowel is deleted before the suffix: *bhér-ont- ‘carrying’, etc. In the declension of participles derived from athematic stems stress falls on *-ont- in some cases and on the inflectional ending in others; the stem typically occurs with weak vocalism (except, perhaps, in the inanimate class, see below). A similar vocalic alternation, but without stress variation, is analogically mimicked by thematic verbs: *bhér-ont-/*bhér-nt-.

The declension of a typical root participle (*h1s-ont- ‘being, existent’) looks like this:

Nom.sg. animate *h1s-ónt-s, inanimate *h1és-nt

Acc.sg. animate *h1s-ónt-m, inanimate = Nom.

Gen.sg. *h1s-nt-ós

Nom.pl. animate *h1s-ónt-es, inanimate (collective) *h1s-ónt(-h2) (?)

In post-PIE times, when the animate class split into the feminine and the masculine genders, most non-Anatolian branches developed additionally the feminine form *-nt-ih2-.

A number of original present participles were lexicalised as nouns already in PIE times; they include, amongst others, *h1dont- ‘tooth’ from *h1ed- ‘eat’ and *h2uh1ont- ‘wind’ from *h2weh1- ‘blow’.

6.2. The preterite active participle

The suffix of the preterite active participle is *-wós-/*-us- (with the variant *-wot-/*-ut-, suggesting hard-to-reconstruct heteroclitic complications in its early declension). This formation yielded, among other things, participles derived from perfect stems. For example, the perfect *le-loikw- ‘be rid of’ could form the following participles (only animate forms are given):

Nom.sg. *le-likw-wó:s ‘disburdened, free’

Acc.sg. *le-likw-wós-m

Gen.sg. *le-likw-us-ós

Nom.pl. *le-likw-wós-es

The feminine variant, of late origin, ends in *-us-íh2.

Before it became associated with perfect stems, the suffix *-wós-/*-us- had a more general function, forming athematic verb participles with the meaning ‘having X-en’. The ablaut pattern was perhaps something like this:

Root: *weid- ‘see, perceive’ (perfect *woid- ‘know’)

Nom.sg. animate *wid-wó:s, inanimate *wéid-us ‘having observed, i.e. knowing’

Gen.sg. wid-us-ós

6.3. Middle participles

The present middle participle (corresponding, as to its meaning, to the English “past” participle in its processual rather than stative sense), is reconstructed with the thematic suffix *-m(e)n-ó-. Its oldest form was probably *-mh1n-, with *-h1- easily dropped in the nil grade *-mh1n-ó- > *-mn-ó-. Post-PIE gender assignment followed the normal pattern of thematic adjectives:

*bher-o-m(e)n-ó-s (m.) ‘being carried’

*bher-o-m(e)n-ó-m (n.)

*bher-o-m(e)n-áh2 (f.)

Several types of deverbal adjectives, semantically akin to middle participles, were incorporated into the conjugational system in various branches of the family, functioning as preterite middle participles, expressing stative meanings. The most important of them involve the stressed suffixes *-tó- and *-nó- (sometimes also *-mó-), originally added directly to weak-grade verb roots:

*likw-tó- ‘left, abandoned’

*pekw-tó- ‘cooked’

*pik^-tó- ‘painted’

*sth2-tó- ‘fixed, stable’

*plh1-nó- ‘full, filled’

In their capacity as participles, they tended in some branches to be derived from stems rather than roots, e.g. *bher-e-tó- ‘brought’, instead of *bhr-tó-. Germanic strong-verb past participles in *-ana- < *-onó- possibly 
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1. Fundamental distinctions: Stress, pitch accent, and tone

English is a typical stress language, which means that in an English word there is a pattern of strong and weak syllables. If a word is pronounced in isolation, one of its syllables is more prominent than any of the others; it is said to carry primary stress (or the main stress of the word). Other things being equal, such a syllable stands apart as being somewhat longer and louder; it is pronounced with a characteristic high or changing pitch, and its vowel has a full, distinct quality. Longer words may also contain strong syllables with less than the primary degree of stress (typically, these are not marked by pitch movement). Such syllables are required in order to achieve a balanced rhythm or to make the morhological structure of a word clearer; in such cases we speak of secondary stresses. Weak syllables are reduced phonetically, their vowels being often pronounced as ‘schwa’ (the English weak vowel [ə]). They sometimes disappear in fast speech, as when family becomes fam’ly. In many stress languages (Spanish, Polish) stress is mostly a matter of increased pitch or intensity, with little or no vowel reduction.

Note: Primary stress may be fixed – most typically on the first syllable of a word (Czech, Hungarian, Gothic, Old English), or the penultimate (last but one) syllable (Polish, Welsh). But its location may also be determined by syllable weight (Latin, Hindi) or vary according to various lexical and morphological factors (as in Russian and partly in English). Such free stress may serve to distinguish words, as in English import (noun) vs. import (verb). Stress is sometimes marked with an ‘acute’ accent (á), but phoneticians prefer a stress mark (') placed before the stressed syllable ('import vs. im'port), as stress is a feature of whole syllables rather than vowels.

Pitch accent languages are similar to stress languages in that there is (typically) a single occurrence of high pitch (H) per word. In such languages a heavy syllable (usually one containing a long pure vowel or a diphthong) may be analysed as consisting of two smaller units (called moras), and the high pitch may be linked to either half of such a syllable, producing a high-low (HL) or low-high (LH) tune. HH is in principle prohibited, since a word may only contain a single high pitch (though some languages have rules of ‘pitch spreading’ which allow an H attached to the ‘accented’ mora to span a number of moras to the right or to the left, as in Japanese). In languages that have this HL vs. LH contrast we usually call the falling tune the circumflex accent (â), and the rising tune the acute accent (á). 

Warning 1: In Lithuanian, confusingly, it is the falling accent that is called ‘acute’ for historical reasons. People who wish to use Lithuanian data should make sure that they understand the accent diacritics.

Warning 2: The French ‘accents’ are orthographic devices that have nothing to do with phonetic pitch accent. Modern Greek retains the traditional accent marks but is nevertheless a stress language. 

Warning 3: In Greek the accent is marked over the second element of diphthongs, but the tune it represents is that of the diphthong as a whole, e.g. in boûs the diphthong [ou] has a HL tune, and in Zeús the tune on the diphthong [eu] is LH.

Warning 4: In Classical Greek and Lithuanian a short vowel cannot support a complex tune (HL or LH). If accented, it is simply high-pitched (H). Such a vowel is nevertheless marked with an ‘acute’ (á) in Greek. Lithuanian orthography uses a ‘grave’ mark (à) for precisely the same purpose.

Note: You may have heard that Classical Greek had a third accent, known as the ‘grave’ (à). In fact, this diacritic does not represent a separate kind of tune but marks the location of a suppressed word-final acute – an H which would be there if the word were pronounced in isolation, but which is deleted in the context of a phrase in order to satisfy certain constraints on phrasal accentuation. Compare this with the rhythmic suppression of primary stress in English phrases, as on the second syllable of thirteen in phrases like thirteen men.

In tone languages pitch is divorced from stress and prominence, which means that various combination of H and L (and sometimes also M = mid) tones may occur in a single word. There are various kinds of tonality, but they fall, by and large, into two broad types. Type A (the register system, common in Africa) has polysyllabic words with usually one tone per syllable. For example, the tonal structure of a word of four syllables may be LLLL, or HHHL, or LHLH, etc. Type B (the contour system, common in the Far East) prefers monosyllabic words but allows different tonal combinations to be linked to one and the same vowel. The result is a ‘contour tone’ (a tune which falls, rises or undulates within a single syllable). Contour tones may be fairly complex, and they contrast with one another as well as with ‘level’ tones (constant high, low or mid pitch). For example Mandarin Chinese has four contrastive tones: high, falling (from high to low pitch), rising (from mid to high) and falling-rising (from mid to low and back to mid). Under a sufficiently abstract analysis these tunes may be interpreted as H, HL, LH and L. Some languages of southeast Asia introduce further complications, allowing tone to combine with various glottal features (creaky or breathy voice, or the glottal stop [ʔ]).



2. Stress in Proto-Indo-European

2.1. Static paradigms

Proto-Indo-European, as reconstructed with the help of the comparative method (I mean the most recent common ancestor of all the IE languages including Anatolian), was a stress language in which syllable strength was chiefly a matter of pitch differences and, presumably, of intensity (loudness). In this respect it was similar to Spanish or Polish, but not to English with its emphatic ‘expiratory’ stress (see Part 1). It thus stood close to the borderline between stress systems and pitch accent systems. Indeed, some linguists have attributed pitch accent contrasts to PIE on the strength of accentual correspondences between Balto-Slavic and Greek. However, scholars such as Jerzy Kuryłowicz and – more recently – Paul Kiparsky have convincingly argued that such contrasts arose independently in the branches in question.

Note 1: The best evidence for the original location of stress in PIE comes from Vedic (Classical Sanskrit developed its own stress system, similar to that of Latin). The location of pitch accent in Classical Greek (especially in Greek noun paradigms) also reflects the PIE stress pattern. There are, to be sure, some specifically Greek constraints on the distribution of pitch accents, but in the environments where such restrictions do not apply, Greek usually agrees with Vedic. In the Germanic languages the original location of stress is sometimes reconstructible thanks to the phonetic ‘fingerprints’ of Verner’s Law. Germanic spectacularly bears out the testimony of Vedic and Classical Greek. Finally, the evolution of pitch-accent systems in Balto-Slavic makes most sense if we adopt the stress system reconstructed on the basis of Vedic, Greek and Germanic as its starting-point.

PIE stress was free – not in the sense that nobody cared where it fell, but because it was determined neither by phonological factors, nor by counting syllables from the beginning or the end of a word. Its location depended on the inflectional type to which a given word belonged. PIE paradigms can be classed as static or mobile. In a static paradigm the stress of each inflected form was fixed on the same syllable of the stem, while in a mobile paradigm the stress fell on the stem in some forms, and on the inflectional ending in others. 

Warning: It seems that in the vocative case of PIE nouns the main stress was invariably word-initial even in those static declensions that had paradigmatically enforced stress on some other syllable. This seems to mean that PIE vocatives had a characteristic falling intonation.

Note 2: In case you don’t remember what a stem is – it’s the form of a word that remains if you remove all inflectional affixes. As PIE had no prefixes, inflections were always added at the end of a stem. One very important class of PIE stems included those that ended in *e or *o (these vowels could alternate in various forms of the same stem), e.g. the noun stem *wlkwo- ‘wolf’ or the verb stem *bhere- ‘bear, carry’. Declensions and conjugations involving such forms are called thematic. A stem could be morphologically complex, consisting of a central root morpheme followed by one or more suffixes.

Note 3: In the examples below stress will be marked in the traditional way (á) for the sake of simplicity. Do not confuse this with the acute pitch accent (though the phonetic realisation may be the same) and bear in mind that stress is a matter of relative syllable strength.

Thematic nouns and adjectives were always of the static type; so were some common athematic paradigms, e.g. so-called es-stem neuters like *nébhes- ‘cloud’. In the table below only a didactically useful selection of PIE case forms is shown (and the dual number is ignored):

	
	‘wolf’
	‘yoke’
	‘new’ (animate)
	‘cloud’

	Nom. sg.
	wĺkwo-s
	jugó-m
	néwo-s
	nébhos

	Acc. sg.
	wĺkwo-m
	jugó-m
	néwo-m
	nébhos

	Gen. sg.
	wĺkwo-s(jo)
	jugó-s(jo)
	néwo-s(jo)
	nébhes-os

	Loc. sg.
	wĺkwo-i
	jugó-i
	néwo-i
	nébhes-i

	Voc. sg.
	wĺkwe
	júgo-m
	no vocative
	nébhos 

	Nom. pl.
	wĺkwo-es
	jugá:x
	néwo-es
	nébhesa:x

	Gen. pl.
	wĺkwo-om
	jugó-om
	néwo-om
	nébhes-om


Note 4: In *wĺkwo- the stressed syllable does not contain a vowel; the consonant [l] is the core of that syllable. Although syllabic [l] is common in English (cf. bottle), it doesn’t occur in stressed syllables (except, perhaps, as a variant of [ʊl], as in bull). But there are languages in which stressed syllabic consonants are commonplace. The Sanskrit word for ‘wolf’ is vŕkas (with stressed syllabic [r]), and Czech actually has vlk with stressed syllabic [l], just as in PIE!

Note 5: I don’t know if any speaker of PIE ever said ‘O yoke’ to a yoke. I suppose the potential vocative would have received initial stress if it had occurred to anyone to use it. 

Note 6: Forms cited as plurals of neuter nouns were in fact collectives derived from them rather than actual plurals. The collective suffix was originally a stem-forming element, not an inflection (though of course it came to be analysed as a Nom. pl. ending in the daughter languages. 

Note 7: If a stem-final *o was followed by a suffix beginning with a vowel, the two vowels coalesced yielding a long pure vowel or a diphthong, so that e.g. *wĺkwo-es was pronounced as *wĺkwo:s, and *jugó-i as *jugói (two syllables).

The stress of thematic verbs was also static. Below is the present tense of *bhére- ‘bear, carry’ (here, too, the dual number is ignored): 

	
	sg.
	pl.

	1st
	bhéro:
	bhéro-me-

	2nd
	bhére-si
	bhére-te-

	3rd
	bhére-ti
	bhéro-nti


2.2. Mobile paradigms

2.2.1 Nouns

Mobile stress was common among nouns belonging to athematic (that is, non-thematic) classes, especially when the stem ended in a consonant or was simply identical with the root (nouns which form stems without any derivational suffixes or thematic vowels are known as root nouns). Many consonant-final suffixes (such as *-er, *-ter, *-on, *-ont) favoured stress mobility.

Informally speaking, mobile stems had two ‘states’, one of them with stress on the root syllable or a stem-forming suffix (in either case within the stem), and the other with stress on an inflectional ending. ‘State 1’ was typical of the nominative and the accusative, whereas ‘State 2’ occurred in the genitive/ablative, dative, locative and instrumental cases (the vocative, as usual, stood apart from the other cases). 

In rare instances stress seems to have had two alternative locations within a single stem (see the ‘wood’ and ‘water’ words in the table), as well as shifting to the inflectonal ending in some forms.

	
	‘foot’
	‘dog’
	‘grandson’ 
	‘wood/tree’
	‘water’

	Nom. sg.
	pó:t-s
	k(u)wó:n
	népo:t-s
	dóru
	wódr

	Acc. sg.
	pód-m
	kwón-m
	népot-m
	= Nom. sg.
	= Nom. sg.

	Gen. sg.
	ped-ós
	kun-ós
	népt-os
	dróu-s
	wedén-(o)s

	Loc. sg.
	ped-í
	kun-í
	népt-i
	drów-i
	wedén(-i)

	Nom. pl.\coll.
	pód-es
	kwón-es
	népot-es
	druwá:x
	wedó:r

	Gen. pl.
	ped-óm
	kun-óm
	nept-óm
	druw-óm
	wedn-óm

	Loc. pl.
	pet-sú
	kwn-sú
	nept-sú
	dru-sú
	wedn-sú


Note 1: The last two words are highly irregular neuters. The ‘water’ word is a so-called heteroclitic noun: it has a stem ending in *-r in the nominative/accusative and in *-(e)n in the other cases. For the sake of simplicity the table gives only one form of each case, but sets of correspondences found in the IE languages suggest that some cases had more than one form, e.g. the Gen. sg. of *doru could also be *dorwós, the Gen. sg. of *wódr could be *wednós, *udnós, etc. The collective *wedó:r ‘waters, a large amount of water’ could also be understood as synonymous with *wódr. 

It is worth observing that in mobile paradigms the location of stress has an effect on vowel quality. Unstressed syllables may have so-called zero vocalism (where, in the absence of *e or *o glides, liquids or nasals take over their function as syllabic segments). A shift of stress may also lead to syncope, so that a vowel disappears altogether (as in *drous, leaving a consonant cluster. When neither syncope nor consonant syllabification seems possible, an unstressed vowel remains but *e is preferred to *o in this position (*pedós vs. *pódm). The result is a system involving complex alternations (so that the stem *kwon- may also be realised as *kuwo:n, *kun- with a vocalised glide or *kwn- with syllabic [n]). As complex systems are difficult to learn, many of the irregularities visible in the table tended to be levelled out already in PIE times. Static paradigms, with their immobilised stress and completely predictable forms, expanded at the cost of mobile declensions. This process was similar to the spread in English of regular plurals in -(e)s: horses (Old English hors) , hares (OE haran), cows (OE cy), sons (OE suna) etc.; only a handful of odd archaic plurals remain (oxen, men, geese, deer, sheep) to show that English once had a number of declensions.

2.2.2 Verbs

Stress mobility occurred first of all in certain types of athematic verbs (stems which did not end in *e or *o). The root *gwhen- ‘strike, slay’ offers a good example of a mobile paradigm. In the present tense the stress was on the root in all the three persons singular; it shifted to the personal endings in the plural. Significantly, the root had a different phonetic form when it carried no stress: *gwhen- was reduced to *gwhn- (the nasal was syllabic if it stood between consonants): 

	Present
	sg.
	pl.

	1st
	gwhén-mi
	gwhn-mé-

	2nd
	gwhén-si
	gwhn-té-

	3rd
	gwhén-ti
	gwhn-énti


In the mobile class we find some of the most frequently used PIE verbs, such as *hes- ‘be’, *hed- ‘eat’, *hei- ‘go, walk’. etc. Even before the fragmentation of PIE they were already becoming slightly irregular because of the vowel alternations accompanying mobile stress:

	Present
	sg.
	pl.

	1st
	héi-mi
	hi-mé-

	2nd
	héi-si
	hi-té-

	3rd
	héi-ti
	h(i)j-énti


Note 2: I reconstruct a ‘laryngeal’ (or rather an aspirate just like English [h]) in this verb. If you don’t trust this reconstruction, just drop the aitches.

Another category characterised by mobile stress was the PIE perfect; here are the perfect forms of *leikw- ‘leave, abandon’:

	Perfect
	sg.
	pl.

	1st
	le-lóikw-xa
	le-likw-mé-

	2nd
	le-lóikw-txa
	le-likw-té-

	3rd
	le-lóikw-e
	le-likw-é:r


Note 3: The perfect stem is ‘reduplicated’ (the initial *le- represents a symbolic attempt to duplicate the root syllable). In the PIE perfect the *o of the singular alternates with zero (that is, vowel reduction or deletion) in the plural.

Finally, it is worth mentioning that the ‘zero grade’ played an important role in word formation. Verbal roots often produced large families of derivatives. Some suffixes were typically stressed and required the root to which they attached to have zero grade vocalism. For example, from *leikw- we can regularly derive a deverbal adjective in *-to (*likwtós ‘left over, forsaken’, hence Latin relictus). The root *hed- ‘eat’ yields a present participle in -ont (*hdonts ‘(one who is) eating’), which is the etymological source of the mobile noun stem *hdont- ‘tooth’:

	
	‘tooth’

	Nom. sg.
	hdónts

	Acc. sg.
	hdóntm

	Gen. sg.
	hdntós

	Loc. sg.
	hdntí

	Nom. pl.
	hdóntes

	Gen. pl.
	hdntóm

	Loc. pl.
	hdntsú


3. Internal reconstruction within PIE

3.1 Chronological layers 

What I’ve written so far may sound self-contradictory. On the one hand, it is claimed that the most recent common ancestor of the IE languages associated ‘musical’ values with syllable prominence. As the static paradigms demonstrate, the contrast between stressed and unstressed syllables manifested itself primarily through pitch differences which did not influence vowel quality. On the other hand, in the mobile paradigms stress does seem to determine vowel contrasts; a vowel may undergo reduction or even disappear in the absence of stress.

This apparent inconsistency disappears if we assume that the two types of behaviour attributed to PIE vowels in grammatical paradigms belong to different chronological layers within the protolanguage. A moment’s reflection tells us that the static paradigms (such as thematic declensions and conjugations) must be historically younger than the mobile ones, otherwise vowel reductions and other phenomena conditioned by the absence of stress would have affected them as well.

If, however, such paradigms did not exist at the time when vowel reductions were taking place, it is only natural that they shouldn’t display any effect of stress on the pronunciation of vowels. Although they undoubtedly flourished in PIE (as reconstructed by the comparative method, that is by bringing together whatever evidence survives in the descendent languages), they must have been relatively young then, or at least newly restructured. They owed their brilliant career in PIE to the advantages they offered: simple, regular and highly productive patterns of declension and conjugation.

Note: A productive paradigm is one that occurs frequently and reflects the ‘normal’ rules of the language and their predictable outcome. It allows speakers to form inflected words automatically. E.g. the past tense in English is productively formed with the suffix -ed. If a newly coined or borrowed verb (say, wug) is to be inflected, a native speaker will without a moment’s hesitation form a regular past simple or past participle (wugged). Productivity versus unproductivity is sometimes a matter of degree rather than of clearcut divisions, but in the case of PIE it is obvious that the thematic formations were successful newcomers spreading at the expense of numerous unproductive types.

The regular plural (in -s) of Modern English nouns has its roots in one of the Old English masculine declensions. It has served as a magnet for nouns originally forming their plurals in other ways. Apart from a handful of miscellaneous survivals (like men, teeth, sheep, children, oxen) all countable nouns in Modern English form their plurals by adding one and the same inflection. Members of the other Old English types did not necessarily die out; they simply joined the dominant declension. For example, the plural of oak (OE a:c) is now oaks rather than*each (the expected phonetic development of OE æ:č). Oaks, unlike *each, need not be learnt separately and is at first glance recognisable as a plural form.

Note that if we had no Old English texts we would never be in a position to discover that the Old English ‘oak’ word had a suffixless plural with a changed root vowel. But we would be able to infer the existence of such a paradigmatic type from its rare survivals (man : men, tooth : teeth, goose : geese, foot : feet, mouse : mice, louse : lice). Through a careful analysis of those half a dozen surviving members we could identify it as a distinct pattern of plural formation and speculate about its origin. One thing would be obvious – that pairs like tooth : teeth are living fossils produced by processes that have been ‘overwritten’ by more recent changes in English phonology and morphology.

The technique by which we can catch glimpses of remote stages of a language using only the data surviving in that language (mainly the irregularities of its morphology) is known as internal reconstruction. On the whole it is less reliable and less precise than the comparative method because of the inevitable loss of most old forms in the language that is our sole witness. In a family of languages, a piece of information irrevocably lost in one branch will often be preserved in another, and comparison enables us to fit such pieces together. In the example above, if we were only allowed to use Modern English data and had no knowledge of the other Germanic and Indo-European languages, we would never learn that the tooth : teeth pattern represents PIE consonant-final root nouns, or that the noun tooth is etymologically related to the verb eat.

But internal reconstruction also has its advantages: it still works, to a degree, when the comparative method is helpless. The comparative method is a means of reconstructing the most recent ancestor of all the languages being compared. It cannot tell us anything of the remoter stages.

The first step in our internal reconstruction of pre-PIE stress is the observation that the mobile paradigms preserve clear traces of vowel reduction in unstressed syllables. Since this reduction can’t have been a synchronic phonetic process in PIE (even if it could be used as a morphological device), we can conclude that it belongs to a more ancient stage of the language – presumably several hundred years before the PIE unity began to split into the known branches.

In those remoter times PIE (or rather its ancestor) had a stress system in which the morphological mobility of stress was presumably much more important than in PIE proper. The nature of stress was also different: stressed syllables were first and foremost peaks of expiratory energy; vowels under stress were longer and had more distinct qualities than those in weak syllables. In the course of time phonetically reduced vowels in weak positions became ‘schwas’ or were completely lost if this kind of ultimate reduction was permitted by syllable structure. Certain consonants became syllabic as vowels standing next to them were deleted.

By the time these changes were over, the mobile paradigms had been rendered so irregular by stress-induced phonetic alternations that their learnability must have decreased. There was a demand for innovations that would make the grammatical system more rational by getting rid of some entirely redundant complications. Just then the stress system itself underwent a change, allowing full vowels to return to unstressed positions and making historically weak syllables stressable (both phenomena are visible in *wĺkwos ‘wolf’). The time was ripe for the emergence of regular static-stress pradigms.

3.2 Pre-PIE alternations

The gist of the scenario outlined in the previous section is that an original alternation of stress placement gave rise to complex vowel alternations in PIE. As the stress system of PIE continued to evolve, those alternations became separable from stress patterns while acquiring some morphological roles to play. The attested paradigms in which they occur are usually recessive (prone to remodelling after the fashion of newer and more transparent types of declension or conjugation) and often so obscured that in the grammars of the recorded IE languages they are classed as ‘exceptional’ or ‘irregular’. 

Vowel reductions presuppose a stage at which the vowels of unstressed syllables were still full-timbred. We can identify such a stage in the known histories of languages which can be regarded as analogous to PIE with regard to vowel alternations. For example, the Polish alternation pies ‘dog’ (Nom. sg.) ~ psa (Gen. sg.) has developed from Proto-Slavic *pɪs-ʊ ~ *pɪs-a, where both forms were disyllabic and contained the same shape of the root (cf. Old Church Slavic pьsъ ~ pьsa). Another case in point is the French pattern represented by tiens [tjɛ̃]~ tenez [t(ə)ne] from Latin tenes ~ tenētis.

A precise reconstruction of pre-PIE is impossible for lack of comparative data that would enable us to filter out useful signals drowned in the usual noise that accumulates in the course of linguistic evolution. The inherent limitations of the method of internal reconstruction allow us to recover only a faint adumbration of what PIE may have looked like hundreds of years before it disintegrated into a number of languages.

Below is one possible historical interpretation of PIE alternations. It’s highly conjectural and I realise that a skilled Indo-Europeanist could easily invent a plausible alternative. Still, the range of permissible reconstructions is constrained by what we know about the universal properties of stress systems. In other words, while we can’t pick out a single proposal that could be considered the best, some scenarios may be eliminated as unlikely on typological grounds.

Note: In the table below no attempt is made to reconstruct pre-PIE vowel qualities with any precision (the letter a may represent any non-high vowel); nor do I wish to speculate about the origin of the e~o alternation in ‘comparative’ PIE.

	Pre-PIE
	‘Comparative’ PIE 
	Gloss

	pád-, pad-á-
	po:ts, pedós
	foot

	dajáw-, dajaw-á-
	d(i)jé:us, diwós
	Sky God

	t(a)ráj-, t(a)raj-á-
	tréjes, trijóm
	three

	dáraw-, daráw-, daraw-(a)n-á-
	dóru, dróus, drunós
	wood/tree

	xwah-ánt-, xwah-ant-á-
	xuhónts, xuhntós
	wind

	wádar-, wadár-, wadar-á-
	wódr, wedó:r, udrós
	water

	gwhán-t-, gwhan-ánt-
	gwhénti, gwhnénti
	to strike

	háj-t-, haj-ánt-
	héiti, h(i)jénti
	to go




	10 & 100 across the IE Family

Note the different development of the consonant *k in Kentum and Satem languages:

Kentum

Old Greek
déka, hekatón

Latin (Italic)
decem, centum

Welsh (Celtic)
deg, cant [k-]

Gothic (Germanic)
tehun, hund

Tocharian B
śak, kante

Satem

Sanskrit (Indic)
daśa, śatam

Avestan (Iranian)
dasa, sat@m

Old Bulgarian (Slavic)
desęti, suto

Lithuanian (Baltic)
dešimtas, šimtas

Armenian
tasn, (hariwr)

Counting in PIE

1
*sem-
*oino-
(also other stems meaning ‘single, unique, only’)

2
*duo:u (non-neuter)
*duoi (neuter)

3
*treies (non-neuter)
*t(r)isores (of women only)
*tri:x (neuter)

4
*kwetuores (non-neuter)
*kwetesores (of women)
*kwetuo:r (neuter)

5
*penkwe

6
*sueks

7
*sept@m

8
*(x)okto:u

9
*neu@n

10
*dek@n

20
*ui:k@nti:

30
*tri:kont (compound),
*tri:x k@nta:x (phrase)

40
*kwetu@rkont,
*kwetuo:r k@nta:x

...

100
*k@ntom
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Headwords: *dek@nt ‘ten’

*k@ntom ‘hundred’

Neolithic maths

The Indo-Europeans had a system of counting in which the numeral ten played a special role. This sounds hardly odd to us, users of a positional notation based on the powers of ten:

100, 101, 102, 103, ...

The IE system was far more primitive, and did not allow its users to count ad infinitum. There is an IE word for one hundred, found virtually in all the branches of the family, and there are traces of two non-local terms for one thousand - one restricted to Germanic and Balto-Slavic, the other to Indo-Iranian, Greek and possibly Italic. This means that the Indo-Europeans could easily count up to a hundred, but by the time the family dispersed they had barely begun to push their arithmetic towards 1000.

The reason why ten is such an important number in many unrelated cultures is obvious: most humans have two hands, each with five digits - a simple abacus that we carry with us wherever we go.

Once we learn to distinguish the various integers that correspond to our fingers and thumbs, and give them convenient names for easy identification, the next intellectual leap may consist in doubling the potential of the system by using our toes and inventing some new names for the teens and twenty. Or, in a flash of inspiration, we may suddenly realise that decads may be grouped just like single objects: two tens, three tens, four tens, and so forth. We bump into a new limit at ten decads, whereupon we either give up or give ten tens a name, thus creating a new unit in the hierarchy of counting and making radical progress towards a full decimal system.

Ten

The word for 10 is traditionally reconstructed as *dek@m. There are, as we shall see in a moment, good reasons to suppose that the root it represents had a final *t, not pronounced in the cardinal numeral but showing up in varous derived forms like the adjective (ordinal numeral) *dek@mt-os ‘tenth’. If so, the final *m is somewhat suspect, since *mt does not look like an admissible root-final combination in PIE. We should expect *nt instead. The usual reconstruction is based on the agreement of Latin and Lithuanian (decimus and dešimtas). However, decimus cannot be original if the root originally ended in *t; perhaps it was influenced by the ordinal septimus ‘7th’. As for Lithuanian, it also has septyni ‘7’ with a historical *m replaced with *n, which shows that Lithuanian did not preserve original IE nasals as accurately as we would wish. Final *m and *n were commonly confused in IE languages. To conclude, in view of uncertain evidence I prefer a reconstruction with the likelier sequence *nt, namely *dek@n(t). 

Twenty, thirty &c.

The words for the higher decads reveal more of the structure of the root. The numeral ‘20’ was originally a compound involving *ui- (a rather obscure element apparently meaning ‘two’ and thought by some to be a reduced form of *dui-) and the dual of a neuter noun meaning ‘decad, a group of ten’, which in turn was derived from *dek@nt by giving it a different stress pattern: *dkont-/*dk@nt-. ‘20’ was therefore *ui-dk@nti: ‘two decads’; the actual pronunciation seems to have been *ui:k@nti: with the loss of *d- and the lengthening of *i by compensation.

‘30’, ‘40’, ... ‘90’. were probably expressed as phrases consisting of a (neuter) cardinal (3, 4, ... 9) and the plural (or rather collective) of *dkont-, which was *(d)kont-@x or *(d)k@nt-a:x. As an alternative, the composition form of a numeral (*tri-, *kwetu@r-, *penkwe- ...) could be juxtaposed with the uninflected *(d)kont, forming a compound rather than a phrase. In the various IE languages we can find traces of both patterns: *tri:x k@nta:x/kont@x (a phrase) or *tri:kont < *tridkont (a compound); there are also mixed forms showing that the two types could be confused. The ‘phrase format’ was used so often that it was also felt to be a kind of compound – one word rather than two, as in Latin tri:ginta: or Greek triakonta ‘30’

The coexistence of various numeral-forming patterns makes the detailed reconstruction of complex numerals in PIE rather difficult. The analysis above is quite strongly conjectural and it’s only fair to warn the reader that different solutions may be favoured by other authors. The stable element in most analyses is the ‘decad’ stem *(d)kont-/*(d)k@nt-, in which a ‘mute’ *d is reconstructed on the assumption that the same root occurs in the word for ten.

We don’t know for certain how the Indo-Europeans expressed numbers like fifteen or fifty-seven. The numerals in question have been restructured in the daughter languages so commonly that no direct reflexes of their original form can be found. Even in the recorded history of English seven-and-fifty has been replaced by fifty-seven.

On the other hand, there are certain universal preferences which constrain the structure of composite numerals in natural numeration systems. Assuming that PIE was not an exceptionally wayward language, we can speculate that its speakers made use of common formative principles to build combinations like *penkwe dek@nt ‘15’ or *penkwe:kont sept@m ‘57’.

One hundred

After what’s been said about the decads, it’s little wonder that most Indo-Europeanists connect the word for one hundred, reconstructed as *k@ntóm or *k@mtóm, with that for ten. The morpheme *k@nt- is a reduced form of *dkont-, and the stressed ending *-om has been analysed, rather plausibly, as indicating a PIE genitive plural. Under this analysis, *k@ntom is interpreted as *dk@nt-óm ‘of tens’, which looks like an elliptic variant of *dkont dk@ntom ‘a group of ten tens’.

As a result of vowel reduction and cluster simplification the etymological connection between *dek@n and *k@ntom became so vague that the speakers of PIE were no longer aware of it. The origin of*k@ntom was forgotten already at an early date, and *-om was reanalysed as the Nom./Acc. sg. ending of a neuter noun. Thus it became possible to give it dual and plural inflections, forming higher numerals like *duoi k@ntoi ‘200’, *tri:x k@nta:x ‘300’, etc. – new arithmetic from old. Such ‘centurial’ inflections are well preserved in the Polish numerals dwieście, trzysta, where -ście and -sta are respectively the historical dual and plural forms of sto ‘100’.

This apparently sufficed for counting sheep in neolithic flocks.


