Chi/Rho: An Open Analysis of CR and EL

The CR system used in the SRD is sorely lacking when the DM seeks to create balanced encounters using either a mix of monsters of varying CR, or when the party size and composition is more varied than “Four characters of equal level.”

The entire process can be broken down into just a couple of very simple mathematical equations.

POWER

The power of any given creature (monster or character) is generally equal to its CR squared:

power = CR2
(Remember that for most characters, CR = character level.)

Note: For creatures with fractional CR, power = CR. (Do not square fractional CRs.)
A group of creatures will have a total power equal to:

CR12 + CR22 + CR32 + ... + CRn2

We will call the monster (or encounter) power X (chi), and the party power ρ (rho).

Examples:

Encounter (Monster Group X)

Ogre1 (CR2, power 4)

Ogre2 (CR2, power 4)

Ogre3 (CR2, power 4)

Ogre4 (CR2, power 4)

Total Power (X) = 16

Party Composition

Wizard-4 (CR4, power 16)

Fighter-4 (CR4, power 16)

Cleric-4 (CR4, power 16)

Rogue-4 (CR4, power 16)

Total Power (ρ) = 64

DIFFICULTY

Benchmarking the difficulty of a given encounter is now very easy. We call this equation “Chi/Rho”, expressed simply as:

X/ρ.
The result is the expected expenditure of party resources necessary to overcome the encounter.

Example:

Ogres (power 16) vs. Party (power 64)

X/ ρ = 16/64 = .25

As a benchmark, the ideal “moderate” encounter should require the expenditure of 25% of the party’s resources. (X/ρ =.25)

As a further benchmark, the expected chance of party success/survival is equal to 1 – (X/2ρ).

Example:

1-(X/2 ρ) = 1-(16/128)= .875, or an 87.5% success/survival rate.

EXPERIENCE POINT AWARDS

The experience point award for a given encounter are relative to the characters’ level. The relative experience point award per character level is:

300 (X/ρ) per level

Example:

300 (X/ρ) = (300)(16/64) = (300)(.25) = 75 experience points per character level.

Once you have calculated the relative experience point award, you can either award experience individually (multiply the award by each character’s level), or divide the experience equally among the group (total all character levels, multiply by the relative xp award, then divide by the number of characters in the party).

Our examples so far have used very simple group compostions. Let’s look at an example that is more complicated.

Encounter Composition

4 Orcs (CR ½, power ½ each)

2 Ogres (CR2, power 4 each)

1 Hill Giant (CR7, power 49)

Total power = 59.

Party Composition

Rogue-5

Wizard-4

Lizardfolk Druid-3 (ECL5)

-wolf animal companion (CR2)

Fighter-6

Total power = 106.

The encounter difficulty is 59/106 = 55.66%.

This is a difficult encounter, but the success rate for this encounter is still 72.17%.

The relative experience award for this encounter is (300)(59/106)=  166.98 xp per character level. We’ll round that off to 167 xp per character level.

Individual XP Awards:

Rogue-5 = (167)(5) = 835 XP.

Wizard-4 = (167)(4) = 668 XP.

Lizardfolk Druid-3 (ECL5) = (167)(3) = 501 XP.

-wolf animal companion (CR2) = 0 (unless the DM wants to track XP for the wolf...)

Fighter-6 = (167)(6) = 1002 XP. 

Notice that in this case, although the wolf and the lizardfolk’s monster hit dice contributed power to the encounter, their XP awards were based only on their actual character levels.

Using this method awards each character for their actual contribution. Advancement is even across the party (which means that low level characters will never “catch up.”)

Group XP Awards:

Total the character levels in the party and multiply by the relative XP award to find the lump sum:

(167)(5+4+3+6) = 3006 total XP.

Now divide the total XP by the number of characters in the group: (3006)/4 = 751.5 XP each. Using this method allows characters who have fallen behind to catch up, but may unduly award low level characters who do not contribute as much to the group.
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